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EXECUTIVE SILA[NNARY

1. . INTROfWTIN.-

This report deals with the studies on thc Eiivirncimentitl Imipact Assessment (EUA) and
Reseutlement .Action Plan (RAP-I1) for the power dispersal system froni Gbliazi-Bamtfha
Hlydropower Project (GBItP). The present report is a supplemental to the previous EIA.j1d
RAP reports prepared for GBII'P. Therefore, the policies for environmental mitigatioiiarWd
resefttiment adopted fror this report generally follhiws the ow cs tiiat were framed fir the imtn
project -

2. TUE PROJECT --

Ghnzi-Rarotlhl lydropower Project will have a power _cneration installed capacity n
MIW with an averaue annual energy output of 6.600 O Wli. TIhe Covemnient of Pakistan s
planned the dispersal of the power generated by CGTllIP throtiuig WAPDA's existing network
or the total power dispersal and augtmentation programme. tlhe scope of present study is
limited to the rollowving thrce sets oflines of hle systcnc.

I 'I wo 500 k%- Circuits froimi Barotha Swvitchvard to Rewat Grid Stationi.
2. Twio 5(w) kV Tatbela-nIatotia (I & 11) ltncniit I .ines..
3. *lwo 500 kv nlimotha (iatti (1 & 11) OmigLoing l.ies

The proposcd power transniission svstem is schiematicailly shown in Drawinia I - 1. The wlinle
stretclh of the transmission lines covered in lhe present situdv fall in the Province of Pu nab
To keep t(ie environmental imp.pcts at a nlinimtim lcvel, the Iransmission lines will he p1Id
on doulble circuit towers except where thelc will le a csliccril regardiigu ilte reliahililv or
towers. As suich. the total stretch of transmission lines tinder §ttidy is abto'ut 235 kilomreters
with a span orabout 11 m to 2S m hetwveen Ihe cnd(luctors. I lowever. for saFetv reasons a 5n-
m wide coruidor has been considered.

3. ENVIRONNr 1NAL AND RESE-T1U-L: NIEN'l- RFQtUIRMF.lFNrs

In consideration of its efTects. the Project ralls in Category "A witlh respect to pr)ject
screceiinu classirication or the Vorld nank. I' o kcee) this componlient of (Gil IP in line with tlhe
main Project,. a comprehensive environienit and rcs-etlemcnt studiy has 1beetn cairiete otit.

Tlt, lrniject rsllt tinder thc Purview or two sets of orcinal environmental and resettlFew,l
reIati(ui5. alQthese include the ones established by the (ov;entIjenl of Pakistan / (kwcn t
or Ianjali and1 the international donor agencies.. For the present Project. financing is

arra iged fon Asi n t~ehI ru)t ng lank ~ Alfl) md slam ic 1)evelopn:leat Da k
TiercrfxirlulJ resi.ulmitimts ins tlis agency are app'calle. l OWever. the regulAtions olrA

-
- .

p-
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similar to that the World flank. Thierefore, to keep this componenit of GBH14P in line with the
main Project, the regulations set by the World r3ank have been followed. -

4. APPROACI I Al OPTrD FOR 'I'IIF. STUII)Y

The Project was planned and designed by M/s National Enyineering Services Pakistan (Pvt.)
Ltd. (NIFSPAK). tt is a nortnal practice of WAPDA that the routes of the high-tension
transmission lines, particllarly that of 500 kV lines, are so seldeted that the disruption to thesettlements and ecological settings of the Project area is minimised. For the purpose, difFeren'
routes were considered to select an environment friendly route. t-owever, a separate stud'
has been carried out to further screen the Project for environmental and resettlement
considerations and prepare conipreliensive EIA and RAP-l . The study has been carried o
line with the guidelines issued by the GOP and the World Bank. lThis includes comprehen.sive
surveys. and scopinz sessions with local communities, government ofTicials and
Ino wledgeahlc persons. - ....

S. lBASELINE CONDITIONS OF TTIE PRO.JECT AREA

Population and Settlemenit Paltern

Three sets otthe transmission lines wvill traverse through two tehsils (Attock and Fatehjang
StaNhivisions) of District Attock and one tehsil (Rawalpindi Subdivision) of District
Ratwalpindi. These will pass through thc land areas of 541.vi1lains. Orthese. 15 villages fall in
Tebisil Attock. 19-in Telisil Fratehjanz and 20 in Tehsil Rawalpindi.

13esides maini settlements of villazes. there are quite larei nminiber ofnotl-reacii habitations
spre.-d over the vasi land areas or the villages, These out-reach setilements comprise a sinde
abodle or a cluster or tens or houses. With a rew exceplions, the alignnients ofthitransmission lines gencraliv avoid main settlements of the villages. I-lowever, about 87 snall
settlements (Ohoks) fall within a reach of about one-kilometer nr the proposed alignment or
the transmission lines. Of these. 36 settlemenis were stirveved to study the socioeconomic
and cultural setup of the Project area.

In spite orbelonging to dilTerent castes. viz, Awan, Syed. Paihan. Rnjptit etc.. the majoritv nf
the lhouseliolds are attached with the ogricultiure. Or the total adult male popilation. 70%- Jre
agriculturists. 16% are in government service (mostly in army) and 8% in private service, and
5!. are labourers or unemploved. About 1% peolile are in business. running shops in ilievillages.

It has been reporned that there are about 2.000 tunemployed piersons in the surveyed
settlements. 7hese include grown up children that do not go to school and ihe adults who sSepartly enppedJiii agriculture business becaus fsallnhlig ftee bu

'_ s sme in ifl. ;e skills inch1de dr[ivi,g , -tda-. ,rn et .
~~~ . .. ~ ~ ~ y innoge c

,: ; ' -- . ''' 3
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The female survey has indicatecd that only 30% women are just housewives and do not
contribiute in the raimiily earnings. Of the remaining, about 490/6 women are though
hotisewives they take active part in the farming activities. Either they assist the malc
members or nin the agricultural or poultry farnis independently. About 14% womenliave
adopted l.intlicrarl manufacluring for supplementing their husbands' income. The rernirinst
7,% are in tither profcssions, like teachers, I lealth Visitors. Midwifery (I)aia), ctc.

Edtucati;on level in the Project area is rather Iow, or tihe adult population, the literitcyc' i i40"% for iale members and 20% fror fiemale menibers. Of the literate population. thaij I or
education is mostly below matriculation. The trend of highcr education, particularly i i ile
popnilatinit, is low. this is because of low income of the population and non-avaii6 of
institutions of higher education in the area.

tlealth services are almost non-existing in the settlements surveyed. or tihe 36 sett, cnts.
only twov places have Basic hlealtih Utits. There is only one main village. lalbtar,e a
hospital is also available. Even traditional medical practitioners. like--7,iim
L lWn%smitlwives. Dispensers, etc. are scarce. The people nre mostly dependent on 1
blessings (TaweeMlihaga) obtained from Sirines. The serious patients are taken to hospitals
in main towns. hviiich may be up to 50 km away. 1.h-

The availability of social amenities in the settiemeints sutr-veyed is very poor. Of the 36
settlement onily 25 are electrified. nine have water supply schemes. while open dthinagse
svstem is available in one settlement oniv About 140 tuhewells, 310 open wells and 3 s0l
hand-pttnps have been reported in the surveyed settletitenits ihat meet the consumpitve an(d
non-constunipive water requirements of thie poptulation.

Only 24 settlements have proper roads. and of these. only 14 seltlements have transaion
facilifies. Telephone rflcilitv is available in six settlements and post offce facility is ravatite
to eight sertitmerns. Natural gas is availahle in one settlement only. rhe peopleldsther

teltlcnicnts predominiantlv use fiucIwood bionugiht from the ltleir fields and wasteland. wenty-
seven settlemtets liave reported that their source of fuclwood will be across the transmission

Land Resources

The Project area forms the northwestern part of the Pothwar Plateau. extending from Indus
River to levond Soan River. The area is chlaracterised by high luiils, hiishly eroded land andl
uncfulati,ii bcss plains dissected by large number of deep doaidaue channels. Very limitid
area of tihe Project mav be designated as level plains. Besides scattered hillocks in the Project
area, there are two motuntain ranges. Kala-Chitta and Khairi Mlurat.

The larha, Soan and Kanshi Rivers comprise the maini drainage of the Pothwar ns,
having a complex network ofributafries. The riverbeds lie far below the general I
and ton.eqtienity erosion has been very active in the plains and his resultfed in ai nL r

S-3



About 60%/o or the stretch of the transmission lines pass tlirough a land area constituted of
hilly terrain, gullies or having moderate to steep slopes. Only about 39% of the stretch pass
through a land, which is either level to neirly level or developed for terraces.

The soils of the Project area are or.complex nature derived Fronm ihe alluvial deposits Of local
streams, wind-blown loess. and primary soils derived from sandstone and shale. The soils of
alluvial origin are generally of mecfiuni texture; those or wind deposits are of fine texture,
while those orprimary origin are generally coarse. .

Lnid Use and Agricultiure

Abotit 4.1% or area of the Project corridor is used for agricultural purposes, while about 811.
area is under forest. The remaining 48% area is mostly wasteland with some cconomic use
ror grazn'g. This is due to very rugged/broken topography of the area. Of the cultivate.3
abotif 7 iS bArani (rain red) and about 3% is irrigated. ; :

The crops or the barani land include wheat, oil seeds, rodelcr and grain during winter, and
niaize. nijllets, pulses and fodder during'summer. The major crops however are wheatnd
mai7.e. which occupy about 92%o and 45% of the barani area. respectively. The yields of the
crops are generally verv Inw:

Lnndholdivig'% and Tenure-ship

About 62%' families have landholdin2s smaller than five Kanals. Even of these, about S!%
families have landholdinrs of one Kanal or less. About 93'% of ithe families are lkiv
subsistence level. whichi hold about 7%8O of the total land area. The remainina about 93n nf
the land is shared hv onfv 70%; families. Mlost of these families are absentia landlords,WQ -
lan(d is cultivated bv the small landholders or land-less rarmers on tenancv basis. Of the total
farminiz communities, 5cQ% arc owner-cum-lenan?ts cultivators. 15% are owner cultivators and
abouit 12% are land-less tenants.

Small landholders have expressed fear tlhat if the lowers are erected on their owned small
piece or land tlhey will be lefl with no land to cultivate. Sihuilarly. the leniaiits fcel that if the
compensation for the land is made. it will be taken away by the owners and the tenants will
be deprived orany compensation.

Water Resources

The Project area is drained by numerous natuIral drainage channels (ntillahs) -omn a.
complicated network. Mlajor nullahs have generally perennial flows, while the small
* ae ostlY noiy.pecrnninl draining thei sturface. run-ofTdrn an se n. Thse

- !rain th ir load directly in t laro agnd SOian vers or througlh rivulets. Ultimatel;
I ndiss River. . -' ...-z .4 '. .- .11_'.~~... -, . ---
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Numerous imatural vetlands (impoundment) arc scattered in the Project area, but none of these
is of sigwiificant size. Besides, many small and large manmade water bodies are located close-
by thc aligiinients of the transmission lines. Neither these will obstnict the constructioni of
tranismission lines nor ile lines will have any effect on the ecosystem of the wetlands. '*'

ttininlgirl Resources -

The Project area is quiite rich in natural llora, partictlarly in the reserved forests or KAte-
Chitia, Khiairi Murat Mountains and other hills. Besides, veuetation is also found scattg'Qit-
over the area. In accordance with the land use and landfonms, the Project corridor F
divided into 9 Landscape Ecological Unites (LSEU). These units are colonised bj d
set or natural vegetation. The most commnio vegetation,l however, incluide Acacia Ii L
(0l-ifm ftnasghiiaO. I)odn;'e(z 1isCona. C hxc.1Q[Ng eritaus and Digiferia ot irit z1u.s
titinmularici. 7Zi:/)1aicsjjyha. Taumarix aplhylla, rig palmota and Oleafenrtgit. etc ?

The transmission lines will pass througzh S reserved forest areas. These include Kala 9 ta
Khairi Mlurat. Kawahi Gar. Chabbiwali and Dhungi. A clearar)ce has heen obtained fito th^e
Derartment or Forestry, Punjab to construct the transmissioin lines through the reserved rorest
areas.

About .l9 terrcsirial hird species and 27 waterfowls have heen recorded from the Project area
The imrormant mammal species reported especialiv from the reserved forests are about I I in
ninaler ntesides, reptiles. amphibians amtcl cnimmon mammals like field rates are yet-v
common in the Project area. -L

Duiring consiruction or the transmission lines care wolid be taken to cause minintuna
-di-niptinni to the habitats of the reserved forest areas.

Climatet

Tle Project area is chlaracterized by twio diistinict seasons. summer anl winter. Stianmers are
verv liot wvial a nlean maximiiumi temperature of 34 .R C at Islamabad and 37 '; C at ,Attwck
dIurins June. Winters are cool with a menn minimum nfr 2.- C at Islamabacl and 2 IV C at
Alttcck. Ilic annual average rainfall is abotit 900 mm at Rawalpindi/lslamahad and abtotit 60)
mm at Attock Of the total annual rains in Attock. about 30%o are received in Julv and August.
while it is ahout 511 ror tslamahad/Rawalpindi. May and June nre cluaracterized witli
occasional windstorms The transmission lines have been designed keepinp in view the
prevailing climatic con(litions of the Project area. For this. the 30-years (from 195Q to lUtS)
climatic data for the twvo concerned districts. Attock and Rawalpindi/lslamabad were kept in
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6. :"ALTERNATIVES CONSIDERED

Alternatlve4Optlons for Power Dispersal rrom G-.IP

WAPDA has planned to interconnect the powerhouse of Glazi-Barotha H-lydrnpower Ptiect
with the existing nctwork of power dispersal. The powerhouse can be interconnected with the
existing system in a variety of arrangements. Eight different alternatives were studied in ordae
to selc th os optimurnm/least-cost solution. The optimtum solution was furtlier studied1r

*itb irs2' an wd20 0. 

All the a[ernatlves have been compared based on irans'mission system losses, capital cos
reliabilhy.- at networ. in evaluatinig the optimulMeamstcost transmission intercon
arrangement, projcct *vorth (utility value) coticept cf use. The arrangenient witf t
highest relative,project worth (utility value) was selected.

Aitalysis or Atternative Routes for Trnnsnilsulon l,lnes'

The pmposed plan will constitute six 500 kV lines. lhe construction of hicse lines will'
obviously occupy suhstantial area, thus leaving signiricant impacts on the Up6ia
environmental and social setup. To mininiise their impacts, it has been pianed to place the
lines for most or their lengths on double circuit towers, with the exception of areas where tle'
integiitv oflhe tower foundations are at risk.

It is obvious that in aligning a transmission line, cost consid6ration is of prime importa'
The most ecinnbmically viable alignmient will be the one thal has tlle shortest ronte Rndihc:-
snil condititins are reliable for the tower founidations. Mioreover. for keeping Ithe cr, .'
resettlement at minimal. the environinental and sociil considerations are also importantt
aligning the linle. As such. WAPDA and the Ccnsultants considered four alternative routui*
each line during planning stase. rhe alternative routes for a set of line fall manv miles ,pt
frnm each oiitie. As such, the studies covered about 20-km to 30-km vwide strip and the m
appropriate routes were selected. kloreover, as referred elsewhere. a 100-m wvide corridor for
the selected route of each line wns surveyed in detail to provide a marzin of fruther
adiustment in the alignment.

7. PO'rENr.IA l IN! PAC:TS OF TI IF. PROJ FU.(.

WAPDA is fully aware of the impacts of the extra-high-voltane transmission lines. Therefore,
possible steps have been taken to nlinimise the impacts of the lines on the physical, biologicat
and human resources of the Projcct area. To achieve this target a number or niodirlcatrnn 
were made in the routes or thc lines during planning stage. The silient features nf the fi
selectedail~erigrn ts are that .

' the ines wou avoid settlemuts, large or smalla except rfor a few scattered hotses
4? these include 36 1 pJr farm
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> the lines routes would mostly be tlhrougli broken and eroded terrain, consequently only
44% of their stretch pass through barani cultivated land,

> the lines have avoided disniption of cultural and archiaeological properties.
> in spite of existence of a large number (220) of transportation infrastructtires (viz.. roads.

railway lines and village tracks). and -power and telephone lines (94) in the routes of the
proposed transmission lines, these would be crossed without any dismrtption,

> the lines would have minimum efTects on the social infrastructures, the total length will
elTect only 2 tubewells, 2 pump houses, 4 wells,

> the social disruption by the lines would be minimum,
> tlte lines would avoid any healih hazards as safe clearance have been provided to tihe

conductors from the groutnd and over infrastnictires. and
> the lines, would have insignificant efrect on the water resources of the Project area.

In spite of the fact that the efTect of the transmission lines on the agriciltural lnnd is nit.
much. the people have shown concern about that. The conductors being at safe distance hijim
the grotnd, these will not restrict agricultural activities. Fven the land under the toS..'
which conies to about 1 c ha of all type of land (includinz about 4 ha of cultivated land), nav
be used for azriculture because of enougih clearance available for normal aericultural
practices However. the people have reservatiotn for that. Thereforc, WAPIDA has planned-to
give a compensation package to the landowners ror such tind. This is because. under law
WAPDA (do not acquirl land for transmissioi lihics.

The other aspect of concern is ihe disruption or natteral vegetation in the reserved Forest areas
About 8'° of the stretch of the power lines will fall in 5 reserved forest areas. For that.
WAPDA is its the process of negotiation with the Forestrv Department, Punjab, Should there
be a needi or re-vegetation or forest areas, which will be carried out by WAPDA.

Two transmission lines pass close to the landl acquired bv Civil Aviation Alithoritv for.-e-w
Istlamabad Airport. Thouuih the transmission lines will be located at a safe distance firom thW
airstrip, these mav be in the range of nigiht zone or the aetoplane. WAIDOA has approachetd
CAA for obtaining clearance cenificate. The same is under process.

8. ENVIRONMENTAL MIITIGATION ANI) RESETTLENIENT ACION
PLA NS

As referred earlier. appropriate actions have been taken to make a project compatible with its
environment. Naximum effort has been made to avoid settletnents and cultivated lands. ror
this. even a high-cost preposition has been adopted to place the lines for their maximum
possible lengths on double circuit towers. Section 7 illustrates that these actions hiave resulted
in limited adverse effTects on the local environmnent Ilowever, what so ever adverse effcts
are roreseen these will be compensated through the following actions: i

) The restriction to agricultural practice on the land under the towers will be compensat"
to Ii an appropriate package-

-4,, ~ ~ ~ ~ ~ ~ -
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> The ciliiiated iands temiporarily requiired For consirtctionl activities will he compensated--
for loss orcrops -

> The Project 'iAlcompensate the owners of lhe disrupted houses with cash for not X
covering the replacem ent cost of the structure but also for the land. As such, the disrupt&i
family will be in a position to purchase land elsewhere for their housing.

> The other built-tip properties will be compensated on replacement cost of the Stswia
only. -L

> Trees a-n shrubs will be compensated according to the provisions set in the lawv -
expliined in Resettlenmeunt Action Plan for 0BHlP.

> Following the policy agreed in the Resettlement Action Plan for GiIP, Ghazi-Baot
Ta raqikt ldara (GBTI). an NCJO appointed by WAPDA on tite Project will assist rn,
p on and compeensalion. -: - 4

> When making payment ror the compensation for land and/crop. it will be ensuired that Ilh
tenants et their due share according to land Acquisition Act and RAP For GBIIP. -

e As per requirement of thc iav. the Executing Agency will obtain permission in wTiting'
from the Department of Forestry for cutting the trees and other vegetation fallins in the
ROW of the lines or required for the access tracks. This is particularly with reference ro
the reserved forest areas. The same has been obtained and attacled with the report. J.'

> The Executing Agency will instruct the Contractors to re-vegetate the areas ofrcutt
afler thc completion of the work. This will be conltrolledi throughi the Contraet Clalse.
- mendment clause in this regard has been attached with Ilte reprt. i,

T The Contraict Clauses will bind the Contractors to carry out excavation and blastingui~
the contrnlled conditions and avoid dust pollution, partiiularlyt near the setitlenetits.

The ditches excavated by the Contractors ror the tower ouiildalions will be refilled, as this
will be obliaitory under the Contract Clause. The ground will be restored to previonis
condition.

in addition to above. the services of Ghazi-Blarotha Taraqiati Idarn (GOTT) will be extended
to cover this component of the main Project. Thesc will include assistance to WAPDA a:4r
entitled persons on the matters related withi the valuation aned compensation, and providing a,
share frrom the funds allocated for Integrated Regional Development Programmc (lRDtlP .
However. this share will be in portion to the 'lecs ofthis component d *ct 

e. .t eP etaA- -
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9. ENVIRONMIENTAL MANAGEMENT AND) MONITORING PLAN

Table 7.1 (Chapter 7) illustrates the suggested management plan for the compensatory actions
relating to environmental mitigation and resettlement. The table enlists the probable effects,
actions takets to resolve the issues and the institutions responsible for acting. - '.

Table 7. 1 also indicates the aspects that need monitoring. I'lese include issues relating with
ptyment or compensation. dust and noise pollution by blasting, re-vegelation or reserve roresi
area, disruption to communities during constiuction and effects of EIMF on health. The table
suggests appropriate need for monitoring or these aspects and the agencies to act.

For monitoring various aspects, the first requirement is to develop monitoring pr Ecimes
Foftunatelv, these are available with WAPDA Environmentcal Cell (WEC) in the1n o
Protocols prepared in collaboration or Monitorirtg Consultants. These include protoofsboth
for environmental and social ispects. The services of WEC will be extended to c6Wr this
cornponent ort(hazi-Barotha Hlydropower Project (GB!IP).'

Another ispect that is not directly related with the subject of environment is tihe stability and
inteuritv of the towvers and conductors. [-lowever, indirectly this also relates to- social
environnment Any breakdown in the system will not only interrupt the power supply and cost
moniev. hit also mav he ha.ardous for the local communitiies at the point of breakdown.
Therefore. every precauition is taken in the design and implementation of the transimiission
line that such breakdowns are elimiinated under the prevailing severity nf the local climatic
Conditions (Chiapter 2). In spite of this, WAPDAn maintains Pairolling Staff that fqentlv
monitors the sVstem

* tO. INSTTITt T ION,,\ ARR,AN(GEMtENT AND STRENGTHENING

The monlitoritng acti%itics wvill involve various institutions 13eSides the enmineerin,Titor
WAPIA alttached wvith consintction supervisinns and maintenance. these will includc Ghazi-
Batotha raraqiati Idara (GRlI),.asnd WAPDA Environmental Cell (WEC).

lIt . ENVIRONMENT RELATEI) COSTS

The estimated environmental and resettlemetit related cost is abotit Rs. 12 million. This
includes coinpensation for dismrpted infrastructture. compensation for cmrps and trees, and
cost o(re-vesetation of reserve forest area, atid monitoring-related cost.

S-9



(INTROMC ON



(CHlArElT I

INTRODUCTION

1.l CGENERAL .
-.

This report deals witli the studies oni the Environmental Impact Assessmenit (FIA) andiResettlemient Action PhIn (RAP-1i) for thc power dispersal systeni rrom G0117i-
Barotha Hydropower Project (GBIP), wlich comprise two Barothia-Rewat 50 kV
(kilo Volt) lines. The studies also cover the component or the system !hat raciliaites in
and out arrangements for 500 kV Tatbela-Gatti Lines 1I and I.

The present report is a supplemental to the previous EIA and RAP reports Oraror GBillP. Tlererore, the policies ror envimnniental mitigation atnd rese ientfsdopted ror this report gencrally follows the one's that were framed for tfi 'nailn
Proiect.

Previouil. environmental studies for p6wer dispersar system of GTIIIP were ametl
out in 1095- I Q06 and a drafl report' wns preparedl in 1998. The purpose of the present
report is to strengthien the previouns report ani to meet the reqtuiremenis or the
directives for environimietital protectioni and resettleiienit issued by the (iovenimenl or
Pankislan andmt inlclnat i(nial donior agswncies

1.2 TIIE PROJECT

;haaZi-Barotha Ilydropower Project will have a power generationi installcd capacity of
14.f0 NMW with an average annual energy output of 6,600 GWih. the Government or
Pakistan has planned 1he dispersal or the power generated by Uill' hp irlwlh
WAAPD)A's existing network. Total power dispersal arrangement is desrim -in
S'ection 2.2 or this report. However, the scope or present study is limited ti lthe

rAtt n 1s*> Cnnn kan lnilvrfnmenll Asminm, F1xmilivii Summarv 19M eikd - eanUa tle maindiwu ( the
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following Ihree sets of lines of the system. IThe detailed description of tile componenl
lines ofthese sets is given in Section 2.2. Thcse include ilie followings:

1. Two 500 kV Circuits from Barotha Switchyarcl to Rewat Grid Station,
2. Two 500 kV rarbela-Barothia (I & 11) Incoinitig Lines, ...

3. Two 500 kV flarotha-Gatti (1 & 11) Outgoing lines.

The proposed power transmission sy'stem described above is schcmatically shown iii
Drawing I-1 .The stretch of the existing l'arbela-Gatti l ines I & 11 between in ati it'l
connections with l3arotlia Switchyard will be dismantled. The whole stretchthe
trnsmission lines covered in the present study fall in the Province of Punljab t

To keep the environmental impacts at a minimum level. the transmission lines are
placed on double circuit towers, exccpt wherc Ihcre will be a coicern reinp
reliability ortowers.

1.3 ENVIRONNIENTAL. ANI) RESE'l-I.EMENT REQtIIREMENTS

1.3.1 General

It is well known fact that for Ihe last four clecadcs the woiId lias been passing thr&igh
at scenario of AnI increasing awareness about enviromniiental and resettlement cOii&n(MS
botll in public and ofTicial circles. Tlhis led ta pronitilgation of policies, regtitat6mL
and lawvs for control of environmental degradalion. In these regulations niich
atienitinii has been given tu the environmenital impact assessment of the developme-nt
projects and planning mitigatory/comipensatory actions as a part or the project to
mininmise the adverse affects.

The total stretch of transmissioni lines under study is abotit 235 kilometers with a span
or abouLt I I m to 28 m between the conductors. Considering a 50-in wide corridor mr
sarety reasons, the area or Project inluence conies to about 11.75 sq. km (I 1175 ha).
Even this area is spread over the distance from 131rotia lo Rewit whiicih is aontil 120
km. As such, the magnitude or the area or project innuence broadly becoims
insigtnificant. Moreover, thie alignment of ilte transmission linte is so planinled thai it
avoidis settlements and major environmentally sensilive areas. 'Thererore. this
component of the Project is anticipated to have minimTal environmental and social
afrects. The only area of concern is the temporaty effect of this component of Ilhe
Projecc on natural vegetation.

The Gnii has been placed in environmental screening (ategory "A" consistenCw
the procedures or tho World Rank and has ben 'the .subject of an environmentij
asessment. This supplemental report forms,an elem!ent or the overall enviro
;cs~smient and has becn prepared at tdMer date in order to allow for frll eva n

mand design of Ihe transmission I e crom

h . -w- 1-2
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The Project falls under thc purview or ltvo sets of official envirotiniental and
resettlement reguilations. These include the ones establishied by the Government of

-Pakistan / Governmetit of Punjab and the international donor agencies. Tvisx
component of t(ie Project vill be funded by the Asian Development Bank (ADDI) and
Islamnic Dlevelopmcnt nfank (IDO). Thc rormer has cnvirotimenial and rcsetilemenit
requirements tihat are similar in approacl to those or thc World Bank. I lowever, J1l
donor agencies have agreed that the environmential assessment and resettlemeit
procedures of the World 1Bank will be used ror all compionents of the Project to allow
ror a trniforni approach.

1.3.2 Government of Pakista .(i

In spite of existence of a number of laws regulating the public practices regardin 
use or natural resources and cultural properties, the Government of Pakistan (OXW)
issued an Ordinance in 1983 relating to enivironmenial protection. This has nov'n
regularised by nn Act, namely "Pakistan Enivironmenial Protection Act 1997' -.

The Act has niade it mandatory to carry otit an environmental impact asseuigt,nt
(F.IA) of a development project. flie Act requires that EIA shaold include
identificatiotn of the potential effects of thie project on baseline condilions, evaluatinm
of preventive, mitigatory, and compitensatory measures, formnulationi of environmental
management and training plans and monitoring arranygemnt. etc. The (;overnment tur
Pakiscata has also franied guidelines for EIA of projects in variotis sectors4.

The Act also spells out the need or establishmenit and enforcemenit or National
Environmental Quality Standards (NEQS). These standards were first formulated in
1990, which were later revised in 1993. Erforts are nndenvny In upsrade the Nalional
Environmental Quiality Standards (NEQS) and for implemeliting of the legislation.

Pioviticial enviroimiletntal depnrtmcnts are also working oma tlie formnlation. s1
enforcement of environmnelital statutes. Environmental Protection Departmiient (EPi))
Punjab has circulated new statutes and penalty actions, whicih would be applicable to
ofl the existing and fuiture industries in Punjab Province.

The GOP has also been time to tine issuing policies and measures for imp1roving
variotis sectors, including agriculture, livestock, forestry, fisherics, energy andl
industry: 1 hese mneastires are mainly concentrated oni enhancement of production and
improvement of their economic conditions. Though environmental improvement has
received some weigllhage while adopting measure for sectoral impirovement. clear-ail
policies were nol rramed for long terni planning. Thiese are in preparation followinga
the recommendations made in the National Conservation Stritegy (NCS)5, prepared in
cooperation with the lntemational Union for Conservation of Nattire (IUCN), flow
known as World Conservation Union (IUCN).
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As referred earlier, a numtiber of otlltr laws deal ivilii thc environmcintal and social
aspecis related with (lhe development or projects. *ll cictails or tihe npplicable Inws
-hnve heen given in Feasibility Report (Volume 7) lbr GOHt'. Ilowever, these are
briefly described below:

i Tle Land Acquisition Act, 1894 (iticitidaimg Inler amendmenl.s). This Nct tt_
'out the niles ror acquiring land needed and ollier built-up properties alTected lX a
project, and compensating the owiners. Ilowever, it does not cover (lhe aspect orf
resettlement of affected populationi. In this respect, the GOP is in (he process or

Vormulaiing laws and policies willm the assistance of ADO. I lowever, WAPDA has
developed tlieir own resettlentent policy and hnd been applying the sonlie frr lzi-

* v pXi~ect.s.. 
eThe AntSq. ities Act, 1975. Thtis Act prohibits destriction, damage

dehacement of antiquities. It restricts any development plan or schemc or new
- construction within 200 feet (60 m) of a prntected immovable antiquity, eRccp

with- ihe approval of the Director General -of- the Department of Archaeology ad
Mutseums, GOP. EvcnI the Government mnay prohibit or restrct exc.va

-lhasling. heavy veliicic movement or any other such activity in the vicinity a
immovable antiquity.

The Forest Acl. 1927 anm Inlter nntiendinets. hliis Act establishes tilc riglih fir
tile Governmiient to designate areas for rcscrved rorcst. village forest and protected
forest, anid mav acquire such areas for prohibiting or restricting the ptiblic use of
the resources or other activities.

> lime Protectioni of Trees and Birushwood Act of 1949. This Act prohibits culling
or lopping of trees and )brushuwood wvithout permissiotn of the Forest repartment."

- The Local Government Orditnacec or 1979. Section 93 of this Ordinance
*-. spwrtains to environmental pollution. Under the Ordinance the local counci1x-w:

atithornsed to restrict activities causing pollution lo air, water or land. They may
iaso initiate sclenies for improving the environment.

> The Pimnjabl Wildllire rroteCion Act, 1974. Tl his Act not only controls hunting or
animals, but also designates areas fnr sanctuaries and protectioin of rare and
endangered species.

> The Telegrnphiy Act, 1910. The Act was promntilgntcl fror installation ortelegraph
polls and stringing. This Act makes a provision or installing polls/towers withiout
acquiring any land. Ilolwever, provision is there for temporary acquisition of laind
during the construction period. As sucil, compen.sationl i,5 made for tlic Inss orcrop
for a specific period.

> nie West Pakistan Water and Pow'er Act, 1958. This Act autitorizes WAI"Y 
D l onstruct and operate electrical Iransriiihsion lincs with powers and olitiLiSt
-- o TF6;see 'uunder the Tetegraphy Act of'1910. Iliis Act also estalishes p l

flii-ad a cquixition aind copemnsatioJ, wn h eje rlaiDA For dai~ei ~ ladowners as othe deg
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> The F.leriricity Act (IX), 1910.

>- Pakistail 1'enal Code 1860. iTliis (efines the penalties for violalion againsr
pollu(itig air, wvater bodies and land.

.. ,- A. .,

IJ3.3 The World Bank
- .;.,,-- * < -- ,,, , , * 

The World Bank has adopted it as policy that ror Batik's aidecd project the; e
;country is required to carry out its eiivironmentdl assessment. In addoi h

-arbotmwer is obliged to implemcnt measures to mitigate anticipaled envin-ii15
inijmpacts, to prepare an environmental management, monitorinig and m
i4engthiening plan. In tihis respect, tlie World Batik lias issued guidelinles ror tireas
of ctiicern in the rorm of Operntivc l)irectives (Ol)s).

The applicable ODs ror this compotlei or the Project are:

> OD 4.00: "Ernvironmential Policies"
> OD 4.01: "rEi%viroznmcntal As.sessment" 4,

- OD 4.30: "'Involutitary Resettlemicetil"
_ OD 4.50: "Culitural Properties"
> OD 14.70: "Involvinig Non-governmental Organizations in Bank-Suppoiled

Activities": ,.-

Thnese guidelines form the basis or emirvimtiientai assessment of ihe ilijcct.
Moreover. the Environmental Assessment Sourcebookx of the World` Batik.
particularly its Clhapter 10, has been widely used for the purpose. ille seq on
"Electric Power Transmnission Systems" orfChapter 10 or the Sourcebook pr s a
detailed account or the issues related with tihe electric power transmission s It
. 'iV'defincs the areas to be considered in the environmentaIl assessme ntlhe
probahle etTects on various resources. The Etivirmitinental Assessment soulhtok
also includes nin Update, whiich provides guidanice on addressing archnaeolpgical.

* historical and sacred sites in the environicnlal assessment process.

1.4 APPROACH ADOP'I'ED FOR TUlE ST'UD)Y

The Project was planned and desig,ned by M/s National Engineering Services Pakistan
(Pvt.) Ltd. (NESPAK) - hereinsfler called the Planner. It is a normal practice or
WAPDA that tlie route or the high-ension transmission lines, particularly for 5W l;V
lincs, is so selected that the disruption to the settlenients and ecological settin '*1

cct area is minirmised. For the purpose, difTerent routes were considered b
m. eniron'insnt friendiy route. lJowever, a separate study has been

er,Scoeen lroject ior environmental and'reseitiient constdera
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prepare comprehenisive EIA and( RAP-Il, Ilhc studly hias bcen carried out in linc wvillh
the gutidelines issued by tlhc C(O1' and the World r3ank.

Afler halving detailed discussions Mvill WAPDA ind tihe Planner, a reconnIaissancC oF
the Project corridors was carried out to identlify tihe areas of specific conicerns 1hat
need detailing. These rre ns foIlows:

> Scolinig Sessions: According to Operntional Dlirectives of the Worlcl Blank, a
scoping session is an important elemenit of lhe overall environmental assessmcnt.
Scoping session is a tool whiere itic putblic participation is ensured in thle project
planning and ider tifyinig the environmcntal mitigatioll and resettlement needs or
the project. Though the proposed alignments or the transmission lines generaliv
av6id mnaior urban or village settlements, about 87 out-rcach settilemenis fall in ilte
close viacnity or the corridors. Therefore, to cnstire nmaximumii participation or thelocal communities over 50 localilies were selected for conducting scoping
sessions. The detailed acconint oftihe scaping sessions is given in Clhapters 3 and sof this report.

Socioecoiomtoik Surveys: l'o collect information on thc socioeconomic conditioll
or tlhe area two type or suiveys were carried oii. 'iliese include Village l.evel
Survey and Individual Stirvby. notil mIale and female members of ihie
communities were covered in these surveys. T'le socioeconotmiic aspects described
in Chapter 3 of ihis report arc based on the infrmt-iltion1 collected frrnm tihse
tUrveys.

> F.noin src:The prolposcd tranimirminii hiues at jilaces pass throuigh areasor public and private forest reserves. As thc constniction will involve cultitig and
c=learing or the corridors from vegetationi, therceore, it was considered imperative
to carry ouit detailed ecological sttudy. For the puirpose, WAPDA delputed an
ecologist froni ils own pool. lhe Elcologist prepared a report on tlhis, %viliclh is
attached As Appendix "C". Ilowever, the main findings lhave been discusse(d in
Clhapters 3 and 5 ofrthis report,

Stiudy on Bird Migrationi tifroughi Indtis Flyvwvy: Relating! to the concerin nr
impact of the transmission lines on tle migratory birds, a study was carried out on
the Indus rFlyway. The study report is attached as Appendix "D' and the findinzs,
have been discussed in Chapters 3 and 5.

> Archaeological Survey: Realising the need or tlhe law, the Departinenit (or
Arcliaeology and Muiseums was approaclhed and entered into a contract withi iliemi
to carry o0t a survey of the Project corridor for identifying anliquities, if any. Ilic
findings nf tie survey by the D)epartnient are given in Chapter 3.

1) IJlliled SUrvey or Corrtiors: WAPDA carrieid tust a detailed survey or in(.n,
coridor along lt1C alignment of the proposed transeiiission l;nes. ACcOrdriigly, t11eplanners prepared Plan and ProfilC maps. These maps show various land fealures
I~nfh*ssructureS fraling within the comrrdors. These haVe bep IMP ve bee-nlenisted in tables~~~~~l(gWt comments frO pef g~i ~ £ ~e ~

Yin tr irds Te if V rullrti'ilyto he disrupted or rillir,g wit ill, e
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safety linmiis of the corridors were surveyed in deinil to establish (lie ownlersilip,
occupancy, built-up area and type or consiniction, and valuation of tihe properly
ror compensation pturposes. The saime lhas beeti discussed in Chapter 5.

(es113s Survey: Besides the detailed survey or thc private infrnsintictures falling
wvithin lhe eorridors or the transmission lines, a census survey has been carried outsu.
ror the areas where tlie owtrs are to be located. Ilic rindings orthis survey ar
attached as Appendix "E" and disctissed in Chapter 5.

Other Contcits and Daits Collection: In view of ithe scope of (he study, some
-specihc contacts wvere niade with dirIerent govrnmerit agencies. These incku:d I
the depattments or Forestry, Wildlire and Agrictsiure, and Lther agencies likE
1eological SSurvey or Pakistan, Soil Surv
Pakistan. Civil Aviation Authority (CAA), Bureau of Statstics of GOP
Adminisitrtion, WAPDA, NESPAK,- etc. Discissions were camed out witfi 1-
knowledgeable people of these departments nitI nece*sary information I
coletd -it- ' -, <, r* 

1.5 APErrNDICES

1The followving appeindices are provided with this report:

*,Apipendix "A": u.1st or Preparers nuui Contributors

This appendix provides the list or the persons who lhave participated in carrying.itj:
survevs and in die preparation or the report. llhis is as reciuired by (lie World Banks
proceditire..

> Appendix "B-: ust or Penonls Contacted . -

This appendix provides a list orlhe persons cotilacted to discuss various aspecis ori
report.

> Appendix "C: Fc.olopical Stud;y Report

This appendix includes the study reporl on ecological aspects or tlie corridors of ithe
transmission lines.

> Appendix "1)": Stledy on Ilie I(lidI-Flyways or lhie Migratory Birds

11is appendix inciudes tlic study report on thc Indits Plyways of ie migralory birdiq

l.7
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> Appendix "E": Censtus Stirvey

-This appendix enilists the findings of the censuis survey carried out for the workin j
area to be occupied by the construction nf towers durittg the initial six months of
-construction period orin and Otit arrangement of Tarbela-Gatti lines I and lI.7This is
-in conmptiince to the requirenients of the World flank pomccdures. A ccnsus stirveyus
a relatively a lengthy process and time consuting I;r early completion or this re .
the present census survey report covers only part of the constnuctinn nren. The

- -nem. ining area iill subsequently be covered ror the census survey and a
-upplementareropoZfl be issudA

~~~~~~g* *' > -}t> **+o$-s 1k f ;::-'--.,-

A- dxndz "P- Clearince Ccrlifll is

This aipendix' includes certiricates obltined from ditTcrcnt agencies to fril l.
.reqtuirements of the Government of Pakistani and Fundiniiyg Agencies. 1Thes inelule lic
-ertificates from tIe following Rgencies:

* Depnrtment orArcihaeology and Mnseums. Government orPakistan -

* Forestry r)eariment( Government of Punjal)-

* Eu.viroinient l rotcction Departmcnti. Governnicnt ofPrunjah

. Civil Aviation Aulhority

) Appendix 'IC: Conlrnct (lnuse ror Re-vegetatin j or Forest Are:

The mnattcr of inclision of clauses related witli the cnviroimential aspccis in Ilic
Contract Document was discussed at length with itie Consultants (M/s NESPAK).
They have agreed to include such ciauses in' ihe"new contract for BarothltRVr
fairies. while amendments will be issued for the. alrcady awarded (Conlract flr
Incoming and OultgOinlg Lines. In ithis regard nne major ainendment relatinrg I1
restoration orsites and re-vegetation has already heen issued to the Contractor. TliiR is
altachied in Appendix "G(.

Appendix "II" lData on Inconime and Exxpenfiltires of AllTectees.

". 1
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(:IIA APTE R 2

I)FSCRIPTION OF ''IlrF. PRO.JFTr

2.1 BRIEF iUSCRIim1ON OF ;11A71-11AROTIIA HlYDRPOl' ERI.
PRO. ICT

To mcet the acute shortage of electric powvcr in t(ie coutitry, !he Goovernineti o.f
Paisiman planned to cnnstruct (iazi-narotiha llydropower Project ((ilIP). 11*'e
planning andi desigis sttidy or the rroject, anc documental ion for tendlers were card
o-ut during 1990-1994. At present, the project is uinder construction and is anticipat
io be completed by (lie year 2003. i"----

-~ ~ -b. 

Tlie Piiject is located in the northern part of Pakistan and falls in the districts"
Swahi and Ilaripur of NWFtP. and Attock or Punjab. Iu is a major ni-of-th-riie

- - power paroject, utilising the fall of about 76 m in thc Itidus river between the taiIrafrtpirkela dam and the confluence of ihe Indus and I laro rivers, a distance Of a g
63 km.

lhe Project has three basic elements: a bnrrage, a power chiannel and a power
conmplex (Drawing 2-1). hle relatively nat slope or the power chaninel winl permilit
most or the river drnp to he ulilised frhr power generation. lhe llow (livelCed inlo tle
power elianniel will he retinied lo the indus River nfler passing through tlic poiwer
colmiplex. vithi no consumplive use of ihe water.

The harrage is located lbout 7 km downstream of Tarbela dam all(l jUst upstream of
Glazi village. This will re-regulate tehe daily discharges fionm Tarbeln andl (livcrt otVS
into the power clianiel. Compensation water during the lowv-flow season and excesi
flows durinig the high-flow season will be released downstream or ilic t arrane 1tic
barragc will bie able to pass (he flood or record throitug its 20 standard hays and'W`
undersijices at normal pond level. A fuse plug will hielp pass extremc floods Te4
barrage also includes a public-road bridge ror crossing of tie Indtis River.

The eoncrete-fined power channel will convey up to 1.600cumecs fromti ilic barrae
to the power eniollex. rhe channel is 52 km l(ng witli a bed widlh on F5.4 meter. lie
wvater depth in the power channel at full capacity will he 9 ni lie tied slope of tle
power channel is I in 9.600 and will have a water velocity of 2.33 mWs. The channel
fins been provided underdrainage facilities to keep thc groundwater table below thKe
channel invert. There will be 34 road bridges. a railwny bridge. 12 pedestrian bridges
and 4.5 cross-drainage strictures.

The power complex is located near the confluence of the Indus and lar rives, in
the vicinity of aromtha villaEge. It comprises a forebay, a siphon spillway. tO
headponds, a power intake structure, five penstocks. a powerhouse with five 290 MW

. I-generators and a tailrace channel. Te eadponds wilI allow daily pen

onbg.eurj , ,..-' - y ewteVe"_`,n1
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system is sihort of power. lIlle avcrage-pnital encrgy oiilpit will be alotil 6,600 GVIt.
llie power vill be trnsmitnted hy 500 kV circuits to WA/'l)A's nntiotinl grid system.

TIs total capital cost of lile Project, at September 1993 price levels, is estimatcd nl
LISS 2.166 M including the transmission links to the national grid, physical
con ngencics, price contingencies and engineerin. Thlie cost will have I

-component of lrS S R04 N and a foreign com)ponent of tUS S 1.362 M.

rconomiic studies have demonstratedl that the Project rorms part nr the leasl-ccii
- expansion of the Pakistan power system ror ihe full range of sensitivity anialyisc

;per1oirmed. The Prnject has an F.IRR of 22.0%/o and an iFIRR of 14.91/0.

The contracts for civil works for B1arragc ( C i) Power Chanilel (C-02)
War'W. in December 1995 and for Power Crnplex (C-03) in Februry 1997

work in'these contracts duly started on commencement dates and thie constr6aQ
worrk is in progress. For rcasons, the contractors of C-O I and C-02 claimed exiensxt i

* ,f time. As per status in January 2000 these cnimracts are expected to be co ni-
* b Liune 20f11-ant VDecember 2001, rI pe ftivef. Simnilarlv, the cnnsinicnii 
Plower Complex is delayed. It is Rnticipated that the works under the contract
wvill bc completed by Jnly 2003.

Ilie electrical and meclianical works for the threc components or tlie Project fail in
nine dilrerent contracts. Thie detail of these contracts is givcn below. 'Ille completion
dntes or these contracts are in accordancc with tlhe schedlules upclatcdi as on January
2000

N E-01l deals wvitli the supply and installation, or Turbines. Tlle daic a
'commencement for oilc contract is November 1997 and the completicin (nte isd-
-2003.-. .

R IF.-02 deals willh the CGencrators. The dit oicommencemcnt for the ctntirtr
December 1997 and the completion date is July 2003.

%iF-03 deals with lligIl Vollagc switch genrs, SCADA and Transftirniers. The
date of award of tie contract is AtiSgust 1999. rhc completion datc is expectcti to
be July 2003.

M ME-04 deals witil powerihoulse cranies, auxiliary crancs andl (;antry cranes. Ilhe
date of commenceinent for the contract is Juine 1997 and ilte completioll date is
April 2002.

> MEF-05 deals with the Tranrsformers. Ilic daic of coninenceinict for tlic coitract
'i April 1999 and thie completion date is March 2002.

r t r , ~ ~~~~ ~ - .1 w. 

O-. Mjj-O8 deals with the SCAIiA and Telccowmmtuication system. The d9
;PI)Inh encemeni fror the conractis Attgu441998 and ihe comolelion date

WIt h the GAIIes ~ edPw.~~n~J

,.~ ~ ~ ~ ~ ~ ~~~~,r~m
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rfur their insinllal ion at tihe narrage is Dlecember I q09 and{ that flir flower Complex
is March 2002.

Accoi(ling Io latest schcdule (January 2000) of Ilic Project commissioning plan., te
firsl Utlit will be ready for tesling and commissininiilg by August 2002. iaci or Ithe
reinanling fitir Uniits will bc coimmissionedi Witi All clapse of 2 moniiths timie. As such.
the last unit will bc ready for lesting and commissioning by April 2003. In view or
this. Ilie conisnictint, or power dispersal system is suipposed to be completed befiue

AlFit2002. 

2.2 POVWFR D)IS11RSAL. A114AN(;G MIENlS

2.2.1 G eiernl

Thlc power getieralted rrom Gliazi-narotlh I lydropower lrDiccI will he lispersed
through WAPDA's existing network, 1lic interconnectioni orGnilP witli WAPI)DAi
existiiou neetwork has bCen studied in detail (ILoad Flow Studies). hle powerhotise' at
nirntlia catn he conniectedi in a variety or arrangenienits' Eight diTeiirdnt tecnillical
alleinatives were studied in order to1 select Ilic nmios suitable solutioni (Rer Clalter 4
(if tle Report) hl e selection nftlhe tiliini e soirtion was miade biase(d oni its tecinical
reasibililv. economic viability and environmiiiiential sonllunntless.

The proposed powver dispersal scicimie includes two 500 kV circuits front Barotlma
Switchyard to Rewat Gridl Station near Rawalpiitli. In acddilionii I tlhcsc. bsotll Ilic
existing SO0 kV transmission lines rinning between Tarheln andi Calti (iienr
raisalahad) wvill lie interconniectedx wilit Baroliha Switlchyarci throuigh in andl ot
arraLngements. lhe proposed schemiie also incitlues exlcosion of r00 kV Swvilclv;ti at
Rewat within its existintg boundaries to accommodatc new lines frori ( ;Ill.' _

As a part of power autgmentalini plan approved lIv (1;P in IQQS. one 50n ktv
transmission line (about 244 km long) will be constlictced frOm Rcival to lUlthor
througih a Grid Station constnicted at Giujranwala. Tlc pilan will also includc 220 kY
vii.iuNndle doul,[e circllit transmissiosn line (abIout. 69 km lono) fronit 1larohll

Switclivard to Pcshawar via Nowshehra and Sliahilhaglg (idiil Slations.

Accordingly, ilte cnmilollents or thc power dispersal arrangement fionm (inilip andl
tlat of augmentation plan will incluldXc tile followines:

) Two Barthlia-Rewal 500-ky Lines
> 7wo rarihela-flarotlha 500-kV InCoiliing l.incs.
> Two BarOttila-Gatti.50-kV. Otilgoing lincs,

( ()ne Rewa1-.Cjjran%vanIa-.ia,,o, 50X)-k V I.inc ' 
1' wntDarcilia-Nowveiera-Shlail,)agh l)ls avar 221) kV tvin indle l,ines.

>All gteneratioll w%illhet50k 
he--.V .A 2 kVtrans.~~~~~~~~~~~~~~~~~~i4 _WA I ,, _,,I,t
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2.2.2 Conipo:ients or S00 'V'rnTrsmniissimi, Syvstesi Covered isti lme Stillly

or (tie iotal power dispersuI/allaunietilatiomi prornmniume dIcscrihcd ini pIevious sectiot___
the scope or present sludy inclutide tie rol(kcving comlposelnts:

1. Two 500 kV Circtuits fromi B3arothn Switchyard lo Rewat Grid Stalinii, comtprising
the foliowing set-tf -p

> 500 kV narotlia-Rewnl Double Circuit (13-1 D)/C) Lines (I & 11). constitllemcf
orf wo segments. Segmientl I (about 56.9 km stretchl) runirng from Barotmi l
Switchyard up to Tarnol-Fatchl Jang Road. andl Segment 11 of abouit 2-km 
length at (lie end portion passing througi a miarmw corridor near Rewat (1rmid
Station. '*

i 500 kV larotiha-Rewat Single Circtuit (S/K) Line-I starting rronm 13-R DIC4 ,
Segmenlt t At Tarnuil-Fateh Jung Road and ternuiilaiting at R-R fl/C Senment It'
Line. a stretch of ahout 47.7 km. -

P 500 kV Baroftia-Rewat Single Circuit (S/C) ILine-TI stritlng from nB-R 1
Seument I at Tamol-Fateh Jang Road andl letminating at B-R Dl/C Segnielmt H
a stretcih of aboit 49 1 kmi.

2: Two 50') kV Tnbiela-larodtlma (I & 11) Incomitiu L.ines, conmprising tile rollowisng
sel-ip,

- A stretcl -or-abouit 26.5 km larbela-Barotha l)ouhic Circuit (l 11) Incoming,
Line originating from i3arothla Switchyard andl cxlending to a point near-
Tarbela-C;ntti linie 1.

A A stretch of aboit 2.5 km Tambela-flarotlha Incoming Single Circuit Lie-In
-connecting with exisling Tarhela-Giatti Line-I at Tower number 114. -

> A stretci onrabout 6.4 kml Tarbela-farotha Ilicnilling Single Circuil Line-Il.
comnnctinig with existinig lTarbela-Gaiti Linc-Il it lowernuniber 112.

3. Two 500 kV Barntha.-Gatti (I & 11) Oiutgoiling 1itics comlprising the followving scl-
up:

> A stretch or about 29.9-knm Barotha-Gagti D)osbic Circuit (I & 11) Outgoing
L.ines originating froin Rlarotlha Switchyarid a8nd exltendinlg to a ixiini nenr
Tarbela-Gatti line 1.

A A stretclh of arbout 1.7 kin Dlarothla-Galfi otilgo1ing Siingle Circumit l.inclI.
connecting wilii existing Tarbela-Gatti Line-I at lower number 1401.-

-gA' stretchi of a'tout 11.7 km l3arotia-Galti ulgircit 
. 9f,ahpot* Outgoing Sb~~~~'981e'Crii i.n-lconnecting Wvithi existing Tarbcla-Galti linc-ll at lower 143 .. -

_ - o? '-X > ' .| -
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The lavout plan orthe proposed power iransinissionl systenm described ahove is showin
in l)rawing 2-2. Thl e stretchi of thc existing 3nrotlia-Galti lines I & 11 between in and
out contnectiols wvill l3amtrha Switchylaid will he disnianilled.

The whole stretcih or tiic transniission lines covcred in ilic present study rail in tdic
districts of Attock and Rawalpindi or 'unijab Province. As may he scen rrom lhe
Drawving 2-2, lhese lines are so muite(d as lo avoid urban centrcs and major imral
settlements. The proposed alignmentis also avoid disniplioin of the cultural prnpertics
and graveyards. Generally. the area hlas rugged topogpoiphy wiit undtilatiing lind
crisscrossed by a numihber of nullahs, rivulets and rivers, and at places higil-rise hills..
The laIndsl with mild to moderate slopes have becn terraced rot harani (rni re )
agiculitire. Al places, well/canal irrigRlion is also pracriced.

The filnal.ahignments or the transmission Iiies have been selected afler co
-many altirnaniie rnutes. neiiides technical, the environmetntalresettlenient concems '
-were the main considerationis in the selection or ilie roultes of tih prj~-
transmission lines. The provision of the doniblc circuit arrangements in the Sys4iv
been ninde to keep ithe envl;ronmiietital iip'iacts at a mniim,inum level: ltlercforejEN-
major part, the transnmissinn lines are placed on dotubic circuit towers. except
there will be a concern regarding reliability or lowers.

Dtue to nitged topography of tihe area, thc stability and suitability of groundel for tower
foundaltion was the main consideralioni in thicir placing. As mcliche spacinu between
the towers is not tumiiorin. This is showin in tlable 2.1 thrugih TIable 2.9 altached at the
end orfthis chapter. -

The spacing between ooter conductors in thc singic circrit flijues is in iic rangc'liun
18 ni to 28 m, while fior dotibic circuit it is in thc ranuc from 11 nii to 15 m Tie
variation in spacinlz hetwecn the oulter cond(uictors is (inc to use of dirercit types and
elevalions or tle towers. .

In consideration of the configuration of tlc cxisting Tarlcla-Gatti lines. teie in a'nxit
arfangenients lAvC been provided with, condluctors or 1 bundles each,. On tlihe r iher
hand, thc new rlarotlia-Rewat lines have been provi(led vwith conduictors of b i,undles
each.

Tlie detailed technical considerations or the towers, the cind(uictors and otlier
atixiliaries are given in Section 2.3.

2.3 DF.SI(;N CRITERIA

2.3.1 Design Stalidards

(;enernl :.;i , ......... ;-t

Subsequent pangraphs. present thlc basic parameters adnpted in pianning and
-osaflh1esransmissikrn pys . These design parameterS are hib adn WAPI)A's

a s !, - .. : -. .. 2 . -25



illustiale ihal necessarv measures have beeni zaken for thc safcey of (lie systetn, auiciconsequently that of thie people.

CIminic Considerationis:

- ll is n well-known fact that thc local climatic conditinns substantially conimt the.sclecdiocn of the nmaterial to be used ror a transmission line. Tihe regulatory climnticractors incilide temperatiure, wind velocity, thiliderstorm levels, relative hiumidityY.
atmosipheric pollution eic.

The proposed tranismission system has benc designcd in consideralion o prea;ing climlatic coniditionis of the P oect ~area. I:or tllis. climatic data rronm varK= me le ogical stations was collected and siatisticilly analysed ror recurrence 6NIyears. 13ased on this, the design levels of variolts climatic factors are as showIn below:

xMaximum Temperature I.; .52.5" C (65.5" C with ,?
-eneraled by cLrrentl)

iiinimum Temperatture -4 6 (C
Every day temperature 25 " to 27° C
Maximtim Wind Vclncity 160 kml/hr (44.4 mi/s).sokerauinic lcvel 77-120 thiundetstorms da's/year
MaximUnii Rclative hliumidity
Atmnospleric iPoilutioi. Intiustrial I

Condtlctors andI 1i.mie (Conrligrations:

The selection of condicltors is hasecd on electrical, nieclianical nntd atmospiheric-pollulion consideratioiis. Thje size or conductors is determined such that thc coma-and aladio intcrfercnce levels are within thc international icceptalble limlits. ACSR 795KCMJ Drake (Aitiniiuni Conductors Steel Reinrorced) conductor has beeni selected.Accordinig to this standard, each condluctor constitutes 7-strand steel core with zAinccoating, and an overlav of 26 strands of alumlilinluil. Ilic cufrent carrying capacity of a,btundle is 895 Anips.

Studies and economic analysis were carried out to deteTmine tlie optimntin Si7C of.conductors. In consideration of this, Barotha-Rewat I & 11 lines have heen designedlwith an arrangement or4 4tundles, while the In and Otit arrangements of Tarbela-G(alliI & It lines will comprise 3 bundles. The conductors in the bundles shall hiave aspacing of 457 nim and the bundle shall be placed in vertical formation for doublecircuit towers and horizontal formnation fnr single circuiti towcrs.

Tlle phase spacing or thc bundles at towers as wvell as at mid spait has beuz7
,dte imed by takinig --to accounti thle following restrictions:

-~. 2~~~~6 ,~~Z



> Space to provicde toivcr steel oll the bridge and cross ariii of towers betwveen thctwo plhases ror wvaist type towers.

The ultimilate tensile strengib (ITIS) limits rir condtictor tensinil vill he as given
below'

> 2rS,of TJTS under lno i'Ind condition cvery day stress at every clay tempe
final condition

.> 50 50 of tJTS under full wind load (44.7 mlscc) at every dav temperature. final
-; ' condition.

>9 -3i% orf UTS unicer no wind load condition at iniiiimum temperature.
. ..ditioh.: !---t --i<- 

-~~~ -* -- -~e*-; , - . .. , , - . .

The 'CGuide Lines for Trranission Line Stnictural Loadlingr piepared aindi pul 1i
by the Americanl Societv nf the C'ivil tngiiieers or IEC. '826 'ovcrhcad Iibuc rmmi
k, ading" have heen tsed ror estinsting wwind loadls Oin the Rystcnm- .

Tnev - - - 'r-..

Tower Smnictares: All towers shall le self-stupoi,tig type, lattice steel structiur".
fabricatedi rrnmn galvanized structural steel shapes. Ihe steel employetl will he in
accnldance witlh tle latest addition of the rollowviig st idards :

) ASTM "A .6- Standard Specification frc, Standard Steel ..
> ASTM "A .572" Standard Specification fnr I ligh Strengt lil.ow Alloy Coluanhitum.l

Vanadiuim Stcels of Stnictural Qualiiy,
' ASITM "A 123" Standard for zinc (1-lot CGalvani7.ed) coating on i rl dls

rabricated orom rolle(d, pressed, and forg.ed steel shapes, plates, bars and strips. I
> ASThI "A 325": Iutgh-strength bolts for srincitral steeljoinis including .et;Itnuts and pIlin hard wrsihers, -
) AS1TM "A 153" Standard ror galvani7ing orbola, nuts and washers. etc.

-lorizolltal configtiration lias been used ror single circtuit towerrs, while dotble circuittowers are designed wiilt verlical conrfigtiration. Four types of lowers will be used tn-he systcm. These include "Suspension", "Angle". "Dead End/Terminnal i;t

Thew detailed lower desigin hias generally. been carried out in accordanice witli theprinciple set otit in tlie "G;uide of Sleel Transmissinil Towers Manual No. 52" of the
American Socicty ofrCivil tnginecrs. .

* '- . .- ',' ' t:' . .
' , _ , ' _



Towers have beenl designed for the foillowing span li,iiiis:

- ~ I)Double Circuit l'owers Sin2lc Circuit l'owers --

'4-llund(le/3- Bundzle 4-lBiliiile

Ruling Span 365 mn -95m

Wind Slan 380rn 4 1Oni (Suspenision Tower)
366m (Angile Tower)

Weigiht Span 450m 500m (Suspension Tower)
; 730m 610m(Angle T'nver) <

Outline dimensions: As per WAPDA's practice ror 500 kV lincs.

Clearance & loading Towers base dimenlsions have heen optinizcd keeping,
* - in view Ilie Coonditionis *r thc terrain as well ;a

economics in itbc fooundamion cost.

Al lotwers will lie equipped %vilih danger plalcs, ntiliuber plates and anli-cliblilling
devices. Every tenth lower shall liave an aerial marker mounted on a hridIgc to
facilitate idenliificalionl durinu mainteinanicc pairolling by hlclicopler.

Tower Spntlting: Trowcr spottinig lhas been doinie wvith Ilie ccnsideration of tihe
rollowiing rncttrs-:

> Selection of proper tower type and 11 soptimuim localion,
> Achievemcnt of economical tower heights with safe clearance,

Assaliance of compliance with design load criteria,
> ILocalion or lowers to niiniinize risk of foundations beinig damanged by flood.

shif lig nf sands, etc.
> Providing a clearancc or 20 in ror tihe ncarest coicilictor of anolihcr pover linc.

existing or planned.
> Avoiding interference withi or obstruct Io any roadl way or track which is regulariv

used by wheceld vehicles, draugilt animals or pedestrians
> In areas or shiining sand, extra ground clearance has been allowed to cnstire thti

movement of tihe snncl dunes will not reduce conductor clcarance hclowl the
minimum safe value.

> The requirements of thc relevant authorities regardingig cdistaice or lowers fron
roadways and railways have been complied.

FOUndations: All lower fiouniations have *ben designecd as individual leg rIxti
. blr W-1 -i? I,.h4f. F per tnWCr I11 tollowiig otindan types ower. een cons;d aM

-ependini upon the results of.soil in... t I

O . - - * - . . .



S1 Submerized
P Piles

Depciuling also on thie eniginiecring paranicecr of Ilte soils unider variouis coilditions
refrrecd above, cliTeretit types or rotiaidatiotis have beci reconimciicd. This will lie-decided when the Contrtcor carries otii soil i'vestigintis ai ihe titme orconsiric:ton.

_~ .. r 2... ........ , .. ,-; ............. ,,.:

Tbe foundations wvill lie about 2-3 m below lhe grounled level wilti only (ower fiuoings
protruding up to I ni above the grotnd. flic general steel srtrcture of thc tower wI'
have a clearance Jf 6 til to 8 m from the natural ptound. This will racililate Tic

* -, > finneis to utilize the ground underatfih the10wer-

Pile fiminda'tion is considered for tower location nt river croqsing ancl at licos
-the oil condition does not penit tie.use of normal .spreat ooting type fm
: Undcr the present condition of the area, no pile foundttimi is requiired. Iloveve -

-- he fatitre scenario when Kalabagh Damn will be con'stuctled, the towers of tlie I* aces of the proposed transmission lins 'will he sub!llerged in tlhe r
iienlquently, pile rutinidatioinsuhve been proposed Inthesc reacles..

I'hc transinission lines halve been provided wilit aplimprinle insinlalioji assei;ies
'llese liave lcen (icterniined hased on degree nir contaiiinalion ill air, poWVt

rret!eauc' oreratini voltage, swvitching and fighting surge voltage wnder tile patitcirar
service conditions of thc line. The type 'Or insulators (Creepage distance andt". Icl
diameter lts beei selected to suite with thc existinig practice or WAilrA. In ljUs
iquard. the followitig standards have lbeen adtopted.

) ANSI C29. 1: American National Stanrard for I'leciric Power hiistlatoirs

- A'NSI C29.2: American Natio`i .Standard fur Wet Process Poreelainl pivt
TCughened G;lass Insulators.

k IEC 575 theranal/mliechanical performance test on string-insulator units.

> (Ilher relevant ANSI, ASJI M and IEC standarcis.

23.2 Snelty Paranteter,

* General

r rir extra high voltatge (E1lV) lines sairty consiicrations are of two types. Onesire
reilatef wit h t he sa rety or thec system, while ot hirs'arc t hose that relatec to ii i Ll

~ Vor t reasOn. that WAPIA das a d4i -90$ m wide (25 *m cher si-c-

centr~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .; 

al cod.tr c.nro asRWnlns cap



Aspects or stfety of the System

Condiuctor to Tower Clennrrne: For ilhe safety of ihb system, it is imnperative tlha
any factor tlial may internipt tile power suppily should be considered in (he dlesigin. In
that mRiter, the clearance .. r thie conduticlor from iower legs and trusses is of prinuin
impirRitnce. Therefore. in the tesign a mininmnini cfearancc of 4 in has been adoptA/`
This is based on regulationis or GOPWAPrDA and minimnim requirements or Nationa I
rlccirical Safety Code (ANSI C2). Widi-thiftis clearancc, there is 99%fo probability olr
withstanding switching surge or 3-sigma margin duc to maximum over voltage under

adverse climatic conditions. - -

-Iartt;nj ot (lie Systrem: I;very lower is connected to an earthing system. Tll is
keep to 1er fooings resistance at a revel lower than 10 ohms. For this, two earth
electrodes of coppier-clad stcc1 rods are stink vertically into the ground to a minimuni'
depth of nhree meter. - i'-- :

Lightning Perforniance! The tower geoimetry, clearnnce and insulation of tile .yslem
is designed to perform safely within tihe permittcd lighitninig intensities. In this respect,
cntisideration tms been given to tile lcvwcr rootinig resisiance and Isokerauinic level or

the area. The accepted level is one tripoul/I00 knd/y6ar dtic to lighitninig.

Aspects of Pul)lic Safety

General Aslpects: In view O rpublic safety. WAPDA lias nclopted a policy orkeeping
a 5n-nm wide corridor clear of all obstrLctinns frir 500 kV (nt(i SIr 220 kV)
transmiission linies (25 rn oni eithier side from thie cent crline). l lowever, WAPDA,
illows general fiarin practices within tlhis corridor, hut it-cc plantation that cxcecds a
heiLlig or3 It is not allowed. As such, thIC cxisling orchards having fruit tIces willt N'`
,height or not esceeding' 3 nii are allowved tn' remain tuncer thte li'nes. Similiarly, open'
Weils, including Persian wheels, are hllowed to remain tinder the transniissinn lines.
llowever. lubewells are not perrnitted undler the high voliage conductors. This i.c fror
the reason thiat piping and cranies used to reftirbishi stchl wclls cotild comne iinto contact
with 11he lines.

No residential or other public building, like factory, school, hospital, etc. is pernmitted
within the corridor. Flowever, Thrm buildings, wihicih are not used for residential
purposes are allowed to remain under the extra high voltage lines, provided a81 8-m
clearance is maintained. The height of the towers can be increased to accommodate
such buildings. In densely populated areas, howevcr, Ihe minimum distance firom thc
centerlinc can be reduced to 21 m, whicih gives a minimtmn horizontal clearance of 12
m from the otuter conductors. - - - -

; - .Te-4- -+ ..? -0- . w-x-t*

, -Ceidotor Gro nt tei nee Tlt 0 , to'dLj d
-~~~ Coudpetor to ~~,Wtid leraceis dcsirablic to

be wor~~~~outbase,tcd on over voltage due trsurge. Jn tjhis consideradit'
as requird o be j~ovidcitfo iuugalijcts tiii~ th ine wit~

.,~ ~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~W 7w _ _.
_iidF ad~crse aemosphaedc condition; Thla shild keep t,e nlaxinium
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olitage gradient at grnunid level and mlaximiuim ciuretii indcluiced in a personi less thlan
the intemnalionially allowable valies. As sielt, I lie totl ctlontiictor toi grotndill clearance
:siall ini no ivay be less than 9 meter. thiis is in accordance to tlic regulalions or
Governmcnt/WAPDA.

WVAPDA) has accepted currenit international stanidards for conductor to gmutid
clearances for (lic constniction of 500 kV fransinission line projects. The specific
standard accepted is that of the Nafional Flect:ical k Sarety ('odec (ANSCI C2).
curretilly applicahbc in the Jniiictcd States.

Tbe permissible conductor clearances (at a maxiniinii lemperature of 65.5' C) are as
>Molowsi

; tiltivated tand traversed by vehicles 9.0n mII

' Road and Streets 9.0n oi

r (CnmmC tnication and Power Lines ..

* Power lines up to 132 kV 4.5fn II

* Power lines up to 220 kV 5.00 m

* Pnwer lines tip in SO kV 6.70 n
t_ l I;QIWaYS 11I 7S m

- Railroads 11.75 ni
Electrified railroad trolley wire 4.50 II
River at iigih lonod level 7.00 nm

' Places accessiblc to pedestrians only X 00 ni
i Building roofs not accessihle to leoeple 6.00 m
)W Building roofs accessible to people 8.00 m

' Tops of trees (orchards) 6 00 in
c Canals 0nOO m

- Ligthtning protection wires rn00 m

2.4 CONSTRUr-lTION rliocrDimiEs

2.4.1 Genernl

As discussed in Section 1.3.1, except for a feAv areas the Project will' lune
*.5gniflcant elICxts <n thc local Cnviroliment. Sevcral precautions have been- biti,

--in Ethe -election nfroutes for the lines and desi'n nrrihc system to mnt m
cnvirnnmengal degradation Ilowever, the construcionl ot tho iystemMay dIuMpw ifie environ n,a andi6d sial'siking a certinceo e

-, ww'dearadafion~,gnu,I4 ,,., .0. ~l-.

t - .2- ill



enginieerinig practices and follow the specified codies or constnrction or tranismission
lines. In this respcct, WAPI)A has laid down some constniction procedures. T'hese are
discussed in the following pnaragraphs.

2.4.2 Accesses to Construction Sites

In aligning the extra higli-voltage transmission line, an effort is made to pass it
throughi a terrain that is thinly pnpulated ancl rarely 'approaciecdl. As such, the
a*iccessibility to constnictioni sites. becomes a probilei. 'The conlractor has to deveoii
larc number of tracks for transporting the material. thuis results in severe dnmaB1e 
tuatural vegetation and disruption tp Iabitats. I Iowevcr, in the case of presenl r
the situntion is not so.- The whole_lengths or lthe proposed'transmission I' ea^-
appr-achable throughI about 67 major or minor metalled roads and about 147 I utU
village tracks. Almost all the village tracks are linked to the metalled roads and Ri
thus accessible to vehicles. There may be, however, certain areas in the hilly IrAiN
whiere the contractor has to develop a few tracks. New access tracks will be made'
Itactor mounited blades having normal widtih o about four to five melers. White 7,

clhannels & pipes will he used fror making tenmpornry small bridges on nullahls am
rivulets. ln this respect. care will be taken that the disruption to ilte nantural veuelatiinn
is kept at minimal. -7

In lte contract. WAPDA specifies that the contractor will not cause any damaue to thc
existinu roads and village tracks. llowever, in case of any damage, the conlractor will
he responsible for repair. In this context, WAPDA bounds the contractors i'
withholding a 10% amount from the conitiactors interim certificates submitted to lhe
frngineer for the pavment.

2.4.3 Clearitng Right-or-Way (R.O.W)

To mrinimise the environmental impacs., WAPT)A nornally impose restrictions 'on
clearing of natural vegetation from Rigiht-of-WVay (ROW). This is allowed to an exte-n
that is necessary for the safe construction and operation or the lines. For tihis, the a a
reqtluiied for illacement of tower footing has to he completely cleared of vegetaiton.
crops and trees. In the rest of the ROW, selective clearinig is done. Trees over 2.5
meters in heigiht, w-hicil may obstrtuct stringing or create hazard/danger to the
transmiiission line, have to be removed. On thc otlher hand, the clearing of desett
vegelation is restricted to that whtich is required for placement of footings and for the
asseniblv and crection of towers and wire pulling site. While no such clearance is
allowed, in orchards or othcr areas having fruit bearing trees except specifically
approved by the Engineer in case of having no olhet alternative. WAPDA has given
advantage to the landowner that the cleared materials such as'trees, crops etc. wil
th,eproperwy of landowner. While other mater-ials such aS foSsils, coins and antiqu&

~ ~cgX red o ;3 site of, the K j will be deemed as tihe pro
-WA'DADepartnuent ofArchaeology and Museums . i;
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not accessiblc by tihc miaciniilery. Sucih coniitiiionis arc not encointercd in ihe Project
cnrridor. Therefore, itie use of herbicides is not foreseen. The same hias alw heenconfirned froml ilie contractor mobilised for constriction of In and Out lines.
tlowever, should tlicre be a need of usc of herbicides, the contractor will do so with
the prnir approval of the Engineer, vho will be r(ill responsible for overseeing their
-sae i-se. 

'4- , -

2.4.4 Tower Fotinndlionis am(I Erection

Siiing or Towers -.
- § -X ---- - -- - .r ........ 

, ; .. L4

Tfe tower loCations have beeKi indic.alted by the (Constillants on n1an iin
d ivtngs. Tlese lhave been tabulited in Tables 2.1 thrmug 2.9.-Based ' n
contractor carries out iivestigation for thc site suitalbility for founication. Tfiit. sin
to physiograpihic and geo-techliical investigations ofrground including suitoil and
groundwater testing. I r the subsoil conditions do not allow for nny type or,liion 

cificd by the Engineer. the l&miiobtorthc tower is changed along Ihe
cnisultation witli t(ie Engineert wthout affecting thc alignmnietit or IhC ramiasston
line.

F.trnvtlion mnnd Blnckrilling or Found-tlion

D)cpending opon the type of tower and subsoil coidition. the lower foolinjs lmve
variable dimensions. Ifowever, on an average a 900 sl. ni working arca is requirid fir
excavation of nnrnal foundation and 1200 sq. m for ihat of pile foundationi. Tl depth
nrexcavation for normal foundation varies from ahotiul 2 m to 5 im. The excavation r
towver iolting is carried out eitlier manually or by miecihanical excavator as4 je s1ile
rctniiircticil. In mockv areas. some blasting mav RaSls he involved

After fixinig steel rebars and concreting. the ditch is refilled witli excavated material
and tilc site is brought to the original ground level. As such, otily four tower pedestals
proitide above the ground level by about 0.5 m ror normal foundation aind about 1.4
mn for Pile Foundation- Under submerged condition. however, the elevation of ilic
Pedestals is determined froni the water levels. Thie dliameter nf the pcdestals varies
frim ahoti 0. 7 mn to 1. m.

Sfeel l ower lErection

Towver erection is doine on the conbrcted locations withi thc hielp of Derrick Poles nr
crane. Ihe required working area for tIhis activity is about 250 sq. m fnr each tower
TIle tower is erected in panels of 2 m to 3 mn height, lihe pancl.s are assembledt; tlic
ground, filled in parts vil, the help or Derrick Poles/crane and theni joined I etherwnh nut and holl. which are tiglitened to the specificd tnrque.
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2.4.5 Strinigintg of Condticcoas and SIi;eld wire

Afler lower erection is accomplished for a reasonable reach, stringing activity is
started. This involves preparing tower to lower accesses for tractor movenient by
clearing a strip of about 5 m wide from all the obstacles; positioning or teensioner,
puller and conductor reel; installation of insulators and other hardware, etc. The
tensionier and puller are temporarily ancihorcd on ilie botll en(s of the stringing stretch..
which is normally 3 km to 6 km. At road, railway and power/telephone line crossings.
rider poles are provided during stringing. This is to avoid any intermption to traMeTc or
shutdown orthe power in the existing lines.

2.5 - CONSI1tRUCtION SCIIEDUILE

The Consultants (M/s NESPAK) have prepared an implementation scheduile for the
Project. Revised Version of the schedule has been attached as Table 2.10. The
schedules for ADB and lD13 sp6nsored componienits have been shown se ely
These include In and Out Tarbela-Gatti lines I ancl If at Barotha (Contract I) aT
nllrotlia-Rewvat I and II I.ines (Contract 2), respectively. According toi the schiedtile
the Contract I has been awvarded in October 1999 and the Contractor lias mobilised
The Contract 2 is tentatively schedulcd to be awarkcli by May 2000.

In spitc of the fact that the Contract I has bcen awarled, the Conitractor has not yet
started the construct for want or clearance or ETA and RAP, i.e., this report. fronm tHe
coticerned agencies. According to thie original schecule, the work on Contract I Wss
expected to le completed by March 2001. The delay in tlhe preparation and approval
oftrlis report is likely to delay the completion ortthis component ror few montis.

According to tlic revised schedule, lie completion dalc for thlc Contract 2 is NMav
2002. This incliules constrlction, final inspection and( testing ofrihe lies. ___

2.6 WORK FORtCE

The Project involves many construction activities. For the purpose of ease, these are
lititped into tliree mnin activities, namely founidlation laying, tower erection and
condtucior stinging including fixing of accessori s. Accordingly, thrce types or
construction crews are deployed for the work. The wcork force required for each main
aclivity is as shown in the table on page 2-15.

lt is estimated that for accomplishing the work as per schiedcile, three to four crews of
each type will be required. As such, about 0NO people will be engaRged for about 20
months. Orflhese, the unskillcd labour will be 400 people which would be hired From -
Ihe local comiuiutnitics. 
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WORK FORCE REQUIREMENT

S(nlT Fouindation Crew Tower Erection Conduictor- -
Crew j Str in'g igCrw_

Sie I.-cr ___ __.__ _7_ I._______ _.

Sie Engineer 2 = 2 ti 3
Supervisor I . . . . . .Foreman, _ I ._._. _.__I_'_2___
Astt. Foreman .. _I2___
Survyos - _I _ 
Skilled Workers 12
.Semi'skilled-. ,-.-8- ..................- 
WoUkers -l,h.,. 22 21

Drivers 2 3 4i:3
Total _ 42 - -4

9, .-- 

2.7 PATROI,l.ING ANI) INSPECI ING( PROCDFUDIIRF.S M1l)
SC(:IED)' LE

A 5(0 kV transnmission line is a vital link in the transnmissio,1 grid system of Iakj.n.Any outage on the line would seriously disrupt the power supply to the m
centres. possibly creating extensive damage and losses. Therefore, every f is
made to keep these free from any breakdowns. Careful patrolling or itspectiolle
lines myv eliminate all unscheduled power shuldowns. Grid Station Cnnstin(GsSt) Division or WAPDA maintains regular pairollitnginspection stalt fli
putpose.,

Thle patrolling crews are scheduled 'to carrv ont a general inspection 0 dietransmission line afler every 3 months, while a comprehensive inspection is VS!idl
otil afler every 3 years.

WAPDA has prcpared maintenance manuals, which enlist the items to be checked byt he Inspection Crew during patrolling. Following paragraphs provide a checklis fiir
each stnicture.

Ftinndation

> Check for aniy soil setliomcnt arotind lhc roundalion chimney, any unusual sbetween the stub angle and c&oncre'e and/or cracks in tlie concrete chimnev. .. -

Check for ernoson in an iic twa foundation. Where erosion ext e
the locations and extent ono frm ,tPke a Unu e~~~~iitr tfrie.?lote i i strem n a o I*wash is. causng the rso



notc any damage done by farming operntions near or under the tower. Towers
located in the active hill-torrenit zone will requiire inspection on a coniitial basis.In areas where the line crosses hills/lowest slopes, very carefril checking of
ground clearance and the amount of Foxndationi chimniiey that is exposed must he
done. It is anticipated that during difTerenit limes off lie year, eitlier soil may be
drieled up on tile to'ver legs or chimney may be exposed. These should be notedand immediate corrective measures taken to enstire tiplill capability by replacing
backfill or re-establishing minimum ground clearanice.

Steel Works

U Look for bent or missing steel members, missing or loote bolts. An exccilent test
in addition to viSUal inslpcctiont is to strike the towcr lcg angle sharply with a stick
orovod or rulbber linimner. Any loose bolts or members will sound with a rattle.

Conidtictor, Siieledwire, Jllrdware nnd I,ustilalors

Condtictor is ihe niost important part of tihe line. A very ihorougih visual inspection
shall be made, The checklist for this comnponent incltides the followings:

> Check everv bolt, nut, pin and cotter pin on the conductor shoe, shackles,
cntinectinR links and other hardware fittings ror looseness or missing.

> Check ror chips, dirt and/or lightning "tracks or marks" on the insulators. This
lightning matk will especially show up on the first rew insulators nearest tlhe
(owver attachment point.

There will nol be cracks of any size in the insulators because before porcelain will
crack. a piece of thie insulator will break oft. Always look aroutid tlie base or
every tower for pieces of insulators. pin, bolts, nits etc.

>Clheck every clevis pin in the insulalor strings for nissing cotter pins. Note that a
clevis pin can work itself halrway out and still holds. First, the cotter pin ralls out.
next with the continual vibration the clevis pin can vety slowly work itself out to a
point where the pin only holds by half' of the clevis. You can spot this condition
by a slight tilting orfthe insulator below or beynuid (lie louse pin. Thnis alSO applies
to shackle or hardware pins and is a vcry scriotis cotiliiiorl. Report it immedialelv.

> Check the stock-bridge dampers on the shieldwvire to make sure lhey are in the
PrnPer Position. ,

419!c can slip out on the wire aMn'tIjrjj is greally reduced nr Inst. A I'stck-missinga dampr .; FCt

~~~~~~~~- . v i
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i On dead end towers, clieck the jumpers io scec that all bolts are tighit in the junipcr
pads Also. tlhere shiould be no nmissinig or loose pins.

i Along the line, chieck the condticlor silacer dainnipers fbr loosc l(lls (tr broken
danipers. Clieck the conductors ror frAyed or hmoketn stranids.

> Splot-chleck grnouiic clearance and observe ir any buildinlg or stiircttire is beiny -
constnicted tinder the line. Also, check for any tree growin! iiear or unider the
line. Report these conditions immediately.
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Sheet I ol 2

TABLE 2.1
LOCATION OF TOWERS

- -- . Tarbela.Barotha Incoming Double Circuit I & II

Type of Offset-Angle Reduced Tower to Distance Tower Minimum Remarks
rower of Dibtance Tower Between Height Clearance

.Tra, + nsmission n)- ; se (im) Angle : In) d.
,Line *' rsA ; .. ^"(mJ . Zt C"lonductr ,^;.w- ;; ,. 

from "

Ground in
back span

- -___ _ - 00 C 15.70 -d e to be n <
0Z03 52'-38.37- (L) 263 263 2B3 19.70 12.40OA3 16'.29'. Kl 539 - 2718 2.75 10.70 1Z.00DD3_ _________tt) , - sse -377 *17.70 19. T drTace arenDt~~3 2041-26~~rL) j,50 934 934 .. Void from RD 91tolI
083 :__ 2j131 1 27.70 9.00
OS3 ___ 2.431 250 15.70 10.00
0S3 . . . . t391 280 21.70 13.20
CIS3 -_ 3.tO1 -41C31 .1 25.7 i0 -
0A3 '-29'-32' 3,413 312 1,563 -21.70 114120 From 0 00 to 3'4 412

t vervier may beI
etlement In front of

_ _ __ . . . _ .ModW Vlao..
DS3 _ _3,B31 418 21.70 10.00 IT
DS3 . _ 411 280 . .1970 16.00.083 . 4,469 359. 19.70 i0.00.08D3 _______ _ ________4.341 372 . 23.70 9.80 _
053 _ ___ 5,191 3W 21.70 11_20_083 -___ _ 5.543 352. 25.701 _.10
0S3 _._____S_,89_1 348 21.70 12.00_
0S3 _ -- - _ _ __291 400 21.70 11.00053 .__ _ _____ 51 210 .21.70
DS3 _1_51 350 - 2197 19.00_,

3 1 =1 7 014i 7 21;j70 11.201wv053 .551 410 21.70 1 20
053 _L!fl.iJ7~ 1IZI Z __._.__21.71__ 9.S0
053 _ 10.20C 240 _217.70 _ ____

QA3 108,491 2902 15.70 19.60

053 1 -341 350 19701 8.80 Top of very narrowvdi at RD

.A I 0'225,713 9. 11280 may need 1

053 -. 7 . ..- 

053 I5 5 . . . 4

- io.200 440 17.70 13.00~~~~~4
10.-40 29 1- . 1.4
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TABLE 2.1
LOCATION OF TOWERS

Tarbela-Barotha Incoming Double Circuit I & 11

Type of Offset-Angle Reduced Tower to Distance Tower Minimum Remarks
Tower of Distance Tower Between 14elolit Clearance

Transmission (m) Offset (m) Angle (m) of
Line Towers (mi) Conductor

from
Ground In
back span

(m)

DA3 7--58.48-(L) 15 268 154 656 15.70 14.40
DA3 15,580 272 19.70 14.00 .______.
DA3 II *-14.30 R) 1s.050 _ 490 762 15.70 13.40 -_ :OS3 16.290 240 25.70 12.00 _ _ ;DS3 I 0 16 es- 400 17.70 12.30C
DS3 I _16,950 2e0 _ 17.70 10.00083 __ 1Z320 _ __370 _ _ _ __17.70 13610 _ _ _ _ _ _ _ _ _ _DS3 ___ 17,690 370 t19.70 10.20 -
DS3 18.070 380 119.70 10.00
DS3 __ 18,330 260 19.70 14.40 _
DS3 18,730 400 21.70 9.80
DS3 .19.070 340 21.70 9.00 .-053 19 j 400 ___ 330 17.70 11.40 _ _ _ _ _ _ _ _ _ _DS3 19 _71°0 310 _ 19.70 10.40-
OS3 20.054 344 21.70 9.00
DS3 _ 20.430 376 _ 17.70 12.00

5S3 20,740 310 19.70 11 00
DS3 _ 210701 330 19.70 10.00
DS3 It4 OA L) 21.411 341 5.361 1970 11. 5O rorsafetyolnearthyhotres

faDing outside (he cormdor,
the tower will be rekxaed

_-_ __ sroDriatety ot fenced.DS3 __ . 21 744 333 19.70 9.40
DS3 22 _ _078__ 334 21__ __ __ 70__ __ _ __ _ __ _ ___0_ _
D03 25*55'.30 (R) 22R47 396 1,063 19.70 10.00
DS3 22 790 312- 1- 70 190 6
DS3 _ 234134 344 1.70 1Cl.C
DS3_ _ 23510 376 19.70 9300 __
i0D3 1 6 360 21370 1 D 2 --
DS3 25280 390 2170_ 20 10W _05S3 __ 4 8 328 1710 ___ __ 00_0DS3 1 47) 2 2- - ___

1A3 2'-72'- 9) 25148 278 j674 17,7 11,00 _________

DS3_ 26270 322 9 170 11oo_0S3 2 701 400 21__ __ _70__ ___le_ _

OD3 2e4421 30? 1 294 19 7n 14 00 Sw2tch-over Tower Irom EC

Note DA3 Double Circuit Mild Angle Tower ( Angle c 20-)
DS3 Oouble Circuit Suspension Tower
D03 Double Circuit Dead End Tower or ttit Angle > 20' hut < 60-
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TABLE 2.2
LOCATION OF TOWERS

Tarbela-Barotha Incoming Sinale Circuit I

Type of Offs.t.Anglo Reduced Tower to Distance Tower Minimum Remarks
Tower of Distance Tower Between Height Clearance

Transmission (m) Offset Angle (m) Of
Une (m) Towers Conductor

(rn) from
Ground in
back span

0103 7-30- 15(0L) s n o switcherr ke .
-: - ~~~~~~~~~~~~~~~DC to Incoming ctl 

DOM - 260 260 26 _14 _--4
SGM -- 040 390 --.. 21 15 _ 
SGM 1_044 404- 2 __5_1S__ ____

OGM 48-2r-4r(LI 1391 347 t391 253 12 _ __ ___

$GM _ 1 JO 379 315 10 _

OGMt 2 196 426 '-10.25 14 _
wGM 51'-4w40 (L) 2.487 271 1.076 t10.25 12 onncetion

- ~~~500 kcV TArca4
__ __ _ __ _ __ _ __ __ _ __ _ __ _ __ _ _ __ _ __ _ ._ _ _ _ _ ._ _ _ _ _ _ huei aM ro \'* r *' 114. i

Note DD3 Double Circuit Dead End Tower, without or with Angie > 20' but C 60^
DGM Guddu.Multan Type Dead End Tower, without or with Anqle ' 20' biut SO-
StM XGuddu.Mulltn Type Suspeonsinn Tower

2.20
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TABLE 2.3
LOCATION OF TOWERS

Tarhela-Barotha Incoming Single Circtuit 11

Type of Offset-Angle Reduced Tower to Distance Tower Milnimtim Remarks
Tower of Distance Tower Between Heiqht Clearance

Transmission (m) Offset Angle (m) of
Linie (m) Towers Conductor

(in) from
Ground in
back span

0D3 1 P-00.00 (R) 0 0 __._._
OGM . 250 250 19.25 15 .
SGM 7 716 466 . 21 10 . ._
SGM 1,030 314 19.5 16
SGM 1,314 284, 21 10 .
sGM 1,694 380 21 11 
SGM 2,094 400 27 9.8 . . _

SGM 2.410 -316 30 18 i st
SGM 2.800 390 21 t 10 -
DGM 119-*177-O- (L) 3,144 344 3,144 17.85 9
SGM 3,510 366 25.5 12
SGM 3.826 316 . 22.5 9
SGM 4,218 392 25.5 9
SGM 4,620 402 30 9
SGM 4 880 260 18e 15s
0GM 45-.39o' (L) 5,372 492 2.228 17.65 10 _
SGM 5.560 188 _ 22.5 9
SGM 5,900 340 21 14
DGM 6.180 280 _ _ 19.25 9
DGM 52- 14'.45- (L) 6,406 226 1.034 Taubela-Ganti-11

Connection al

I . .19.251 t3Tower# 111.
Notp 0D3 OngIhim Circtift Dead End Tower, wilhiout or with Angle > 20 bu,t c 80

OGM Guddu-Midlnn Type Dead End Tower, wilhout or with Angle > 20- but < 60
SGM G(idClii.M,iltan Type Suspension Tnwer

2-21
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TA BLE 2.4
LOCATION OF TOWElRS

; -- - - ~ B.nl.-hmc.GuI Ou,hfnnKDng nhIe Cliwiull I & I

Ty7t Ofrtet-AnZie n. Redioeid Tower tn DIitanv Tmvfer Mlinknwn, Rentwi k
of Taran inmimon Dhklnec Tower letwein lleiltht Cramnre

Tiwetr Un. (tn) Off4Ei Anpie (m) friwn
(ml Tnwen Groundl in

(m) lack span
(in)

0 0 Annieyet_ tn o bc sw%n
1. .3 3^1 t-99 (l.1 213 252 252 21.70 PlanniotoTtmttniamion

.. . _ . . ..- - .. : .m WchIm t
_ _ , Swilehymd la RI) 252 h

* 1 - -- - -. _ -¢ , : ... d uxe am t nf The c nttd clak .

____.__._.__ .______f . remnd knot kit<wn. -

01) 39 7.r3 I(I.) 473 221 221 I9.74) 16.0(1 i
DA34 3-3S'336' (L) 38 365 365 19.70 9.00
IWA V .1:3' (L) a29 391 391 19.70 15.t00

-53 , -* 1.579I 361 ,19.70 Ot.I) _
D)A3 2'-57tr (Ij,) 1.955 265 626 21.70 18W -

2.179 324 _ _ _23.7n 140
D)S3t 2.509 33(l 21.70] _ 101X
753 _ 2.829 120l 2__ 271) 163 t)

I)S3 3.129 3043 21 74) T3 O
I)AJ .3 .SY (1it 3.515 40(3 IAN80 15.7t0 9.00_
IM)3 _ 3.77') 244 _ 23.70 9.nQ
1)53- = _ 433Z0 .32(3 1970) 17.1(
1)1)3 23 -.1 t5-X15 .) 4-447 248 312 15.70 12.01)
US.1 __________ 4.6RY U2 _ 1770 11(V) _
I )S3 ___________ 5.0i1 3611 17 711 9.111 Crosing I lao River
LtS33 ___________ 5.349 30( 19.71 13.01
1253 ____________ ~5.629i 2814 - 1 7.7o I 1_ )
IMS3 5.989 3640 17.7l I77 1mt
)S3 63.65 231 17.70 10.0_11

OS53 __ __ 6.519 250 21.711 13.t
I1AJ I _-Ie.;.1S (K) 6.924 405 2577 197no 9)0 __
I'S.' __ 7.2-. 315 - 19.70 _.w

1I)S3 7AI9 230 17.70 I.IE)

P153 - 7.779 290 17 7(- 123x1
IM5 ___ _073_ 294 1____ 9.70 12.tx __ _ _ __ _ __ _ _

I)A3 19--' . 1-(I.) 8.412 3.19 I .4AR 1970 9.1)0

8.769 357 __ ,9.71) 1I0.I
)53 _ 9.135 366 19.70 _ 9.0

MS 94-49 314 21.70) 110)_
E~lM 12 WT-375 (3.) '9.866(. 417 _I.151 9 71U , 90n
tA3 4^-2625' (RI 10.289 42.1 423 19.70 1. 10)

'XU I _ .069 460 _ 197 n _ o.o0

UJWS3 11329 260_ - 7( 1. _ _ _ _ .12.9.19 4(i) 27~~~~~~~1970 14.00__________

I .22o 213i 19.77) 7tl 1 a7 n ,l
1.1.979 350 2570 10.0(3Rai'mC

2122
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lOCATION OF TnwrHS
Nnrelbhn-C.alil O,laInisgz I)rlllle tirruli I . 11

T%i1 w OrrscI -Au ,I.nf IecllcIce,l 1nw Invrz Io Mnsi,e Iinver NlIIililaimtz Renal kn
nf T,nmiusqie%iqdn I1l.gn,ire rnwtr P1to%e-n Ifelaht (:Ilearange

Tnn*or I.Ille (1ii) OffqqI A.ILtIe (I) - rrwtn

mn) Tn res Crtantt In

. (In) I.)~~~~~lork -.41111

_. ~ ~ ~ ~ ~ ___ _ __ (ml) _

I A 2 tSW-2tr (I.) 1.1K8I 401 4 .X.91 25.70 !(.(I_1

_.A3 ___________ 14.95.' 573 25.70 12.(K) Ntimatinma Ka." CrtJ_
DA.1I 5 4A9 S16 31.70 4130 __-an_.

I)S3 ___________ 15.749 280 17.70 10.00 ___

I)A..t 16 lIrt4 .) 16.15_ 409 1.77R 17.70 _ 12.0(1
l1)33 .________ ~16.A89 331 17.70 1ANDl.

DS3. 16.293 4__ 15.70 10.0_(
D)S.x 17.161 268 17.70 12.00.
D)S3 173119 228 __ 21.70 15AX) 
IA.1 12 -12:. 7' 4R) 17.910 521 1.752 21.70 9.0)0 Nattdn.a Ka.m Cfawm
I)S3 _1_1_ . 87 377 2_21.744 1MAN.
D)5. 18.6139 152 _____ 23.70 I LIM__________
i)S.l I S: Ul- (Rl) 19397 35f I .J87 21.70 9.1(1 _

DISJ __I __ 9.3 I" .322 _ 19.741 1211(1 _ _. __ -

1)53 .___________ I19.(60 29(3 _ 2 i .71 14T1)t _

D1A, _R.i4.4474) -- 111.997 3.88 .41()1 19 74 14X)4t4 .,
I)WO _ 241.41 I .1 21.744 I I A1)

I )S._ ________ _ -- n 7.U .~-~-3c 21.711) I.; (4_
.S. .1Io .5. _ .__1 354 ___1 25.7(4 II IN)
1St3 21 455 354 25.70 9.40 

D)S3 _ _ 21.89 34 27.74) 14.0)1)
I)53 2_.14") 310 21.70 1( ___i_t_.-

1)53 _________ r22.521 372 19.7(0 9.1X1

I)S ..- _ .299 378 21.74) 9t(1 _

4193 ~~~~~~ ~~23 169 370 23.74) 1M) ________
1)9.1 __ nt_,29 360 21.7) .10) _

1)93 t___ }o23 69 340 21.74) 9.50) -.

1),5,t 21324 9 ) __ 19.70 IMPtl
IIeS. __________I.} 24.66 , 332 OIS 97 732 _n_ii_ .

I)A13 V54c. 20 354 5.n55 17.70 io0(10__________
I 193 _ _ 25.195 14 80 21.74) 1i4(1 _ _

)S3 25.675 2_0 17.74) 212 (

D )931 6 70 21.70) 1 1.(1
I IA.1 i * 20- (R) 2 -. 2 22 < i s 2 44 21.74l 147 00 Ailck.l- mok a Ja.miz RiW

- ~ ~ ~ ~ 39 - X I . ,l -'

7 7

WS 26355 4 9(X 21.7 01 . 21 ( _ _ _ _ _ _ _ _ _ _

4)53 - - 26955-7(X -- lo - -1 9(1I IS)~~~~~~~~~~~~~~4 1 .(lIii
4.3 i 

1 1.c( 74( 4 15 2.0 4.141u,nk Rcad Crt,migig

3 ~ ~ ~ ~ ~ 934 3044 19.7) 9151) .

5R3 ---- :7- 17 Anglo 1Dj 

3 1971
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TABLE 2.
LOCATION OF TOWERS

Barolha4Gatil Otilgoing Single Clrcnit I

'Type of Offset Angl, Reduced Tower to Distance Tower Mlnhnurn RemarkS
*er l of Distance Tower Nstwfen Haight Clearance of

Tnsmwision (fil Offset Anglo (ml Condeclor
Une (mn Towers f.ron Ground

I mp in hack span
. ~ ~ ~ fmt h "l'nnXt' n~~~~~fm

003 1._0' 0 ._' ._

0GM 2S ff (g) 328 328 328 10.25 10.00
SGM am .. EC 2J2 11 1.00 12.00
TGOM .._.. 870 270 _ 27.00 12.00 .
TOM t,070 200 _ 2Z.W 10.00
DGM . . __482 412 17.65 . 10.00 .
0Gm 42r-7 .2r (R) 1.04 212 1.366 19.25 15.00 TtbeW.GalttU D Calnion 

- -' '_ : . . . . . . Tow r# 140

tbt: 003 D. eble Clicul Oud End Towr. wilhoul or wlh Arokt v 20r 6o z M0
-0GM OudduMIlAU an Typ Dead End Towr, wihul or wAh Angle 20 bt '60
1O11 - rudumuien Tp Suspension Towr -

TGM GudduisUltan Type Trpnspioebn Towe

2 .?4 
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TABLE 2.6
LOCATION OF TOWERS

Barotha.Gattl Outgoing Single Clrcuit 11

Type of Offset.Angle of Reduced Tower to Distance Tower Mlnimum Remarks
Tower Transmission Distance Tower Between Height Clearence of

LUne (m) Offset Angle (m) Conductor
(m) Towers from Ground

_m) In Backspan

D03 0 ___1 0 -_ -L -
DOM ____________ 26~~0 280 _____ 17.05 12.00- 

SGM ____.064 404 21.00 0.00 -__
SGM 2C 396 *627.00 1.1.00 -
SGM _.290 230 31.50 20.00
SGM _ _ _4041530 35240 21.00 17.00
SGM - _ _9D 450 21.00 11.00 __
AGM 15'4.3430 C(R) 2.334 354 2,334 19.25 9.00 Distance of Angle Towrt kea

_________________ ________ ________ D C tow erSGM 3_4 18.00 1.008GM _________ ~~~2.9 260 `18.D0 12.00
SGM _524 2 94 31500 9.00 .
AGM -. I 5-15(R) 365 351 1,311i 19.25 9.00 ________

YG_M400 395 27.00 9.00 __________
Sam _ 4 450 4`10 18.00 10.00
Sam 4.850 400 ¶0.00 13.00 _____

S3M _ 5240 3__90 __. 1000 9.00 -. _
SGM 5 500 260 _ 19.50 13.00
DGM 3I'Ai - .0'T"(L 5.749 249 2,104-- t9.25 10.00
SGU M 6.00 _ 331 19.50 _ 11.80 _ __
SGM _ 0.3O0 300 18.00 10.00 
tGM 0.794 414 _ 27.00 9.40 _

G-M- 7,153 362 __ 2700 900 ____8GM ________ ~~~~~~~~~~~2.09.40 _ _ _ _ _ _ _ _

SGM ~~~~7.950 412 19.50 10.00_________AGM 116 13% 12 (R) 8.277 327 2,528 17.65 14.00 .
AGM _.640 363 17.65 7.00 _
SGM - 9 070 430 a _ 18.00 11.00 _ _ __

AGM_ 05-48t _ 794A _ 335 19.25 900SGM 9 __ ___ __ 27.00 9.00 __. __

.. J.2220 ~406 21.00 - ~1.0___
SM - .1,6 6 21.00 .14.0-0 _____

3GM 10820~~~~~I 360 __ 2100900 ____180S360 ______360 21.00 10.00 =
0GM 480 300~~~~~~~~~~~~195 1 0

O -- .7 5 2.323 i9 25 15.00 Tarbela-Gati, 11 Corwnpcdiew a1

_ Tower tl 142
Note DD3 Dou1blP Cirroult Dead End Tower, wilhout or with Anqie - 2n' hut < 60^

DGM Guld(tJM,lAn Type Dead End Tower, without or wi Il Anale ? 20^ but SO0
AGM Gi "ddu Multan I ype Mild AFngle Tower (Angire < 20^)
SGM G4eddu-MulRtn Type Suspension Tower
rGM Gudli-.Muitan Type Tranreposisioa Toier
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TABtLE Z2
LOCATIONt OF TOWYERS 

Btarotha,Rewat Doubl Ckreidt I 11

I ype of OttSol-Angie Reduced Tower to Dlstnee Tower Mhnhtnn Remaths
Tewer Of Distance Towr Btwee Heiht ClneeK

Traetlnsmhen Offt,Xset Aoh (m1 of, 
. Ltw ( ml t_rc t<Ktr

- ' :'' t: 5 . . IfOD Z6t -- -& 28 19.001 10 -
. I8'W24 291 291 tXI *t00 _ * 

xl~~~~~~~~ 3-'0 1 2.nc Z 
I li-m 2 1 901C 317t 1.C*W. _

o;". StCfe4r :n!1077 23BtIW pe

_ Xt 8 . 157! ~ ~~~ - - -2 2?C - .00 _ i

D^l~~~~~~~50 sSO' 4 25 9.0
>1 . f~~~~~~113 290 213 .00 .
n^ _ ~~~~~ 6783 So 2t.0( 9 0C mao *wr 0ertft. fh 1

d s"af' dj1 aJrvde d 

(El. 292.9 m) thn Ow 1+
. ~~~~~~~~~~~~~~~~~~~~tbod bWv (El. 297 tr) in w

rber The sub _ergn0jlt

tebr m hin Ow - --
.~~~~~~~~~~~~~~~~~~~~~ ieusi.t' -

|~~~~~~~~~03 2 heerd h Ih t

1> --- _ Z02 b T 7 Cl 3 i 

. _ ~~1(211: 254 27 a 96tSrn. -
1052 _M 2301 12 de* D 25 Ib 

-~~~ - ----- 1143 30.-; .

2~~~~~ t"l dt;tqie
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TABLE 2.7

LOCATION OF TOWEIRS
BarItfnla n.w.it Dorn,bl Clrcuiit I x 11

Type of Oset.Angqle tredjracCd Tower to Oisinme. Tower Minhnam. Rpniaiks
Tow.1 of Dittxn-. Tower ltiwe., Ilsiglit CIlarance

Trjnsm-tiion In") Offsel Angqi (in) o1
.Limo ine{n Towefts C uTortLI,w~~~~~~~~~~~~fo

OSI- 18465 222 19.00 15.00
051 J$947 482 2300 4.410 1h.grotuindcIermnceeiUt

OA1 ~ _ 200 3 __ _ t _O _____

____I____ 217 4fl 2 2 2---_ 23 oo S.I h rnn iern 

. condcictmf in back spmistn 4

.At 1_m_m 71 mg_t R
.SI 2 .803 256 -27 10 .

;~~~~~~~~~~~~~~~~~~~O Iow thi wig b td^W 

D57-.220_319183 237 _ 9.3001 14.001
M;t _ _ is~~~15ti: 4001 17?.001 ii.iX _

DSi 191883 30C1 19.00X IO.K0
o51 _ _20233 3X _ 25.r S

LIS I _ 210-7 _ 1 21 w o __ 
USa __ 21e8- 1 -25- _ 27X __1a._ _.

iJ5 | _ . . ~~~22073 27c0 _ 23.00 . 9. x __.
D51_ 22493 420 1900 900

s 1 _22983 27 19.00 13.00
I 23 3 3- 1 12.00

DS1 _. . 23693 330 ig.a_ 12 a4_
DSs _ 23993 300 I?11 .WI

_ _ ~~~~~~ ~2S5013 37M 21.00 _ 90s.X... _
M Iw 38-.3t-7r 2S.137 310 -16;F __ 7 __ | _ _ _

(RI

r..__.I 2G5 33 033t 21 1._. E-gwdw

5I ___ 7ws J - zx-

t~ ~ ~ ~ ~~~~~~~~~~~~~~~~~~B nwtze 146 23.00 I___di

tvYnbat I lrfc ettsv t*uv
hd¢lhttnceneet

. "e a t ocrdhi

_ J , a -_, ,6s *; t . . _ S b _ __ __ 3 1 F

- - -19-0-0~? 7



TABLE 2.7
LOCATION OF TOWERS

Barotha-Rewet Doub Clrcisit I A If

ryp* ol..ettAnQto Reduc^d Towey to Oi._ancw Tower Mrlrimnm Rlemarke
Tow., of Distance Tower between Iltetight Cloaencc

TrgnvgsioWrs I (on) Offset Angle fm) of
.Line . ltnl Tewe . Conductrr

l 30 -ff -t oi .23M Ledge gO 3d126 VSA he c.,
b y lm famNed deuired

34 - 17 31 _
.051 _49 _7 *SK 21X__________t

BSI 36354 XR _ __ 7.t ____ Ii _____35_ .4 1

.5 35 35 _ ____ _ 25t 12 - _, l ___________.

3602 t2 _ _ ,

OSl I 35402 - - 21. _ .12
06 _. _ _ _ I9^ .351 __ _ _ _ ?.0 ___ Id. _2_ lo w

OI _2_.1__X 3 _6 3la ___5 ' 9 25c I_.0

4M484 ____0 6 4n revof Iit - ha

avrrrrBtn poFPO. tl4 m
rl nmf not anff

I - -1 S... 4W31 I36 1, - 2301 12.0 ,

5i~ _ *32 = | - - 21 a 9

t ...jgR26 -19 220 2____17. 5 4_ th_ __reu __t_ot Ihe b -

4201~ ~ ~ ~~~~~~~~~.F trD b uedtO

081 38796 ____ ________ 21.60 0 SA

001 221 0 32911 322 6553 0 9.0__ 0r . _ m
__,! $w., -c_ 3 . -- , - - I2. -

051 ________ 43 20 1.- .3

1AI 1V.5.2f 2173 19 2617 23.V 12.tegoudoii ac ral

001 15.2T.C0 ~~445132 2955' s 9. ______

I~ ~ ~ ~ ~ ~ ~~~~~~~~~~~~~~-I

- 02,

455M~~~~~~~~~~~~~~~~~~~~~~~~~ 4
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TABLE 2.7
LOCATION OF TOWERS

*arnllia4i*wxI Doeslhl Crle.i.t I IL 11

Tyre of Oflfet-Angle Reduiced Tower to DistAInCe Towet Minilmum RemAksg
Tower of Distanee Tower BeIween Helglht Clearasere

Tganqmniieeon 4inI Offset Angle nof
LIne (ml TowerI Coiwiteelm

Irmit

back sipan

__ _ ___ .. _ _i_____ - - n
11IM 1 49"(1 44 |73 on A 4 rP nt l?D 4'W32 vIwllw *Tt

by I m tn schiwe do"itM
_.___.____ _ srht n,ice

8__ 5030G 320 21:00 14 40

DSI_ -3I2i! 0 19.00 tO. ____
_____.__ st 3e ?I__ _ _ *9a 9oe ._________QSt_ 5_3 370 2tg_, 9Dq -

-DA I . .U - S 704 34 C 2 .C t3. _ _ Wr

Ot _ , __ '_ 52289 26_ 27 C 13. _ ._.
nA F 2593 .104 7 00 15 0 h etbt a.eoIralbw

pm.a,lot tow. Icsnci
be. b in RDs 52289 A
5 Inh cweo dOprin 1 an

RO 52593. wh in oiien 2,
nW tow- is p.oposqd a thhf
RO.
. The peik di 1 llNl at t74wb
bfAtlon wit b,n eut by 6
IM te s to w4liNvo tII If, eie'4
dearnee and 5did qittimd

r'coo-~~- ~O -3T - ~- -21 a .____ tounsdon
3,70 ~~~~~5 0 l'Ihe qeondoftllw bark sgu

in _ry stip. Ihwenes A h .
t Jl In be bned lwi
aVucullwad peapees A
ctawnee of S m nmay owt
astd heoding. E any
' eak sp.%ii is lte afteinaoWte
I 1. hl%P. IalIOthative 2 is
adopted. the tn. et RD
52593 wIl not hn provded As
3adh. te lack %pan wt be 

N0 mo. mayeh nqet bm .
nlc tmmoded for SrtteV

reesona 'Tweafors,
AlA Ii3 -j ~ mtW wil be dootod.nw Z 6 521379 3a _ _ _ 79 q ~ fi a* IThe ground of lb bwk span

is vway 40*@p tesr,etome C M
unik&ely to be *,sed for
agnmwl puirpos Sn m
c*esface may not ailed

DAI - 532 -C _~g t7a_ en,it nrl. ahe o ted of 4t bacs span
is VtY slomp ltae.af.a Iis
wnitety to be uled for
apimtulaI pupostes SIT m
ck tance may not gaIed
herding. H may.
* The Mal oat lthe tror hde

_lAt - - w be cut by S metels to oed

7=0 15-a "Teoktotaewer Stol
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TAILE 2.7
LOCATION OF TOWERS

Barotha-tAwat Doube Circuit I a a

Type OtlesloAngle Feduced Tower to Distance Tower Minirnum Remarks
Tower of Distance Towet Btween Height Clearance

Traumieeiui I-) Offset Angle (ml Of
L. I.) Towers Conductor

arouind in
beck span

DS i 55 t2S 37C 21 CiC (in 9.OC The lower oted in a
deression. The we is
needed to chocked.

bid diagonally 0.4.m. May
.0 5- . .:0e. ed nelio f conduc.ot.

0 DS1 -i = 21 113 = n_ d eebr

QS1 "No_ 2K 21 It= 
013A1 5653 4 X _________ 25 K 12. 0
0Wl 7 56882 343 4861 19.K 11 2.4 End f Baroth-R t Oouble

.bA Secion 1 .m
Dared to Terol-Fete Jang

* _ Road). Furthr esienso Is
Ih Ind pie_e of Coubil
Ckcuk ll Rawat Grid Stotr.

Xt 1 tR End d Single CeuKsa I & N
)nd adOf BfSthwRewat

-SI _5C 21 O_ _ Double Circuit Secon 2

oil - ~~~~ ~~740. 390 21 -n--1.
AI I10231_2_31 _ 23 00 _____

001 W~~t3 ~ 4091 i432 i~o co

Dot 3a j 23 _ _ _
_____ t1 4-R210m 238 676 21 te. AccordiV to ist RD of21a

MO beck sPan comn to 286
mr.H H r.btorc towr
distance as mwked an the
prdo7e is 388 rn. As such last
RD corns to 2158.

Rewt Odsatlaon

te 001 Deuble Cirkcit ed End Tower wIthout or w >lhA 20 bti'0
OAt Double CrLant Mitd ADgio Tower. uqum Angle i 2o04-

tel Doubl reuk CrctSuspenscon Tor

2YM0
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l t)CATIO)N o)r TO)WFIV,>

Barotima nowal tq :i..l

Type Oltset-Angle Reditce(L. Towert h I)it~n-irn'- '1cwbr tA.111 eintn Reinaiks
of of 0)lstnricn Tower Flolwernr I fIt-isilt 'Atlrinrace

Tower Tr.ansmnission (in) Off-et Ansxio (n) of

Line . m) rowtr-rs t onductor:
'0 f1)rorm-'

*;round In
I ac.k spanx

nDD 49'.4!i-.00- tL) _ _ _ ;ind tlawei tif rln#8l^tt Wv.-

. . . ~~~~~~~~~~~~~~~~~~Double Cirr.zd Stic61 I _1:
DGM T04'5"R)__._ . __ _.._ .;_ 1.K_ _ , 

SGJ _ 5-4t 242 . . .. X _ __ 0W-0

SGM 91 _ M 37 1 . _ ilU 3W 0r0 

SGM . _ ~~~~~~~1286. 37 _.. 2_ 710t1 _ `15.no.. 0t =

SGM . 1 59ll 3 17 1... _0._ 9 i 9.01J'. 

AGM 17'-4_4A "lL _._1; --- 2-9 -- 1 11131 . .. u 25 10.nn___ 
AGIU 2 _ 7,2/9341 19.25 9.00. 
SGM@____ 2G00( 3_. _ _ .1 .0 9 .00 t,--..

. t~~~~~~~~~~~~~~~~~~~~~~~~~fonm wrierlevf Sn;|

SGM _ . {I_ GJ 10). 9t .00... 
SGM '96, I _ ~~~2.14 22 51 14.00

SGM _ _ ,G. ... 6 o n0( 
SG.V. _ 46t mo,l .. __.._._ ;1. 

S1GM ' -____0 _ 4._ ___............ _ .5 j .1 10( 

zlg'U __. .59 - - ..... ... . .... 33i 104 If? .r 1.00___j_._....
SG3M .s32tl____ 2t 170 _ 9 0t .

SGIw . _ t~~~~~~(50t 294 2 _. _ - j_ 9 t|0-0 -

_=e~~~~~~~~~~74 2 11.V 11 DO;
*~~~~~~~~~~~~5 ' ;E =i_,. ... i.. _,i,d,__S..J

-, 2';~~~~~~~~90
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TABLE 2.8
LOCATION OF TOWERS

Barotha.Rewat Single Circuit I

Type Offset-Angle Reduced Tower to Distance Tower Mlnimum Remarks

of of Distance Tower Betweon lheloiht Clearanceo
Tower Transmission (m) Offset Angle (en) of

Une (m) Towerts Conductor
(mi) from

Ground In
back span

DGM 0X-23.-00 (R) 14727 461 2107 17 65 7.00 Vfeetical dearance aiong the
doping geoiwtid is P n. hdut
perpendictlar lo the grnund
is 7 m. The area is undnr the
forest wbich may bt
occa.Oionlly used for heeditg .

and borrowing fetwotnd Tie
accjuired perpendiCular
IearRnce may nnt ohinhet tn

the4 activities.
. CutUng or conico c* onf It -

wil be done for thle
coistimtirtion of foirmid.,ifon

AGM 151311 40S 20 7n 6 00 Verliedl clirntance alorng ha,
slnOing grouind ic ci m. hti
pr pefndicular to the giotai,ct
is 6 m. This may nnl affrrt
the paoin and animalq co
the groudiic lofr lhe reason
mentioned for Rn 14727.

SGM __________ 15516 3801 30001 14.00 
SGM 15836 * 320 27?00 9.00
SGM 16276 44t 25.50 1000 -

SGM __1882r 350 2700 14W00 _.

SGM _ 17076 450 _ 25.50 9.00 ._

SGM 17306 _ 23t -- 27.00 17C00
AGM 178o06 580 7 llt 5.00 Cutting of conical peRk of ct

w3 he done to gel the
S_M requited clearance.

SGM 18336 45c 27.00 9001

SGM __ _ 18574 238 31 50 22.00
SGM - 1i0 21.00 9.00SGM _0 t 883c _ 28i _27 n0 5.00 Culling of conicaI peak nf c1t11

wl he done to get the
m lecOfed cl~~.5~~earance.

5GM _ 194.S 2RC _ 3 i 50 6 00 Cutting of conical peak of 1-

w2 be done to get the

AGM _e1 20C Zg1utNed cdearance.1.9656 200 ~~~~~~285 1t I8.0(1 DIvNerion wit be provadnd

hom RD 19iSI;71111 tor
spotbng towers on suilatie

209PA b~~~Pcalone._
SGM 209Rfi 330 21 lXI Veical cletarance not kisun

~~~L 7 &~~~~~ ~~~ ~~~~Ji~~~~ &l~de to cimesion. -

8GM ______2_ _ 3215w 315321 

5GM 22836 3~~~~~~M000 o
SGM ~~~~~2313630I 3 _ _ _ _ _ _ _ _ _ _ _ _ _

5GM 23332 250 3000 .00

2-32
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TABLE 2.8
LOCATION OF TOWERS

Barotha-Rewat Single Circuit I

Type Offset-Angle Reduced Tower to Distance Tower Minimumt Remarks
of of Distance Tower Between HleIght Clearance

Tower Transmisslon (m) Offset Angle (o)f
Line (m) Towers Conductor

(n) ,tfrom
Ground in
back span

SGM 23796 410C 31.50 9.00 
SGM: __ _ _ _24116 320 _ ___ 30.00 9.00 _ ______

SGM 24486 370 19.50 14.00 _
SGM 24856 _ _ 170 _ ___ 18.00 13.00 __________

SGM 24896 240 31.50 16.00
SGM 25145 250 30.00 9.00
SGM 25536 390 22.50 13.00
SGM 25822 286 25.50 9.00
SGM 26126 304 21.00 8.00 Culting of conical rak of cliff

wil be done to gel the
._______ required clearance.

AC-M 17t-5,'-13 (L) 263141 188 10178 19.25 15.00
LSGM __ __ __ _ 26706 392 _ _ _ _ 21 00 10.00 _ _ _ _ _ _ _ _ _ _

SGM 271OG 400 ,27 50 7 00 Vribcal rclearance aloif thUe
sloping ground is more Ihtan
9 m, but perpendiculba to thte
ground is 7 m This mny inot
affect the peor4e Rnd aniinal
oii the gronnd lot te ieasRons
menboned for RD 14727

SGM ._ _ 27346 240 22.50 15.00
SGM 27712 36t 22.50 13 00
SGM 28136 424 21.00 11 00T his porhon ts ciosing Snan

River. Nn tower vi tb pinced
_M __ _i._ in the rrver.SGM -- ?8422 283 _ 21.00 15.00

SGM 28806 384 21.00 11.00
SGM _29094 288 21.00 12.00
SGM 29568 472 _ 27.00 9.00
DGM SY. 1 -06 (L) 29834 i268 3520 17.65 12 00 Cutting of conical ciff of hill

wigl be done lor the
SM _ _ .construction of roundationSGM .__ 30166 332 _ 22.50 11.00

SGM -30566 400 22.50 9.00

SGM 30846 280 30.00 18.00
SGM 313665 520 ____ 25.50 9.00 __________

,SGM 311646 _ 2t1 l21.00 16.00
SGM _ 31646 830 2100 .0C1C
SGM 32026 350 21.00 _-_00

SGM 333140 _- 3391 _ 2 t 31 9 __

9 m 213458 000
SGM -- 35746 290 21 00 .0 W - _

8GM 9.001~;.

7-_27$ _ r =g~~~~~~2.033W01.- _17. :>8GM .2.5.26 1 ' o 9 _______

M 22'-22~- WR 38513 233 6679 _ 8- 50 10.001 _ ._

39.J_
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TABLE 2.8
LOCATION OF TOWERS

Barotha-Rewat Single Circujit I

Type Orfset-Angle Reduced Tower to DtItance Towel Mininmium Remnrks
of of Distance Tower Between IJeighit Clearance

Tower Transmission in Offset Angle om) of
Lin (m) Towers Conductor

(in) ftom -
Ground in
back span

.____ _ __ __ _ __ _ in _ _ _ _ _ __ .

SGM 37298 392 21.00 9.00 Cutting of conical cmI of Ii
vwi be done for the

;GM,, - - _______ 2100 ~constructon of lifnk

SGM 37951 375 2100C tt11.00
SGM 38268 315 21SC00 1 - _ S0 . _SGM 38616 350 2250 100 __6GM _ _ _ _ _ 38970 354 __ _ _ _19.50120 _ _ _ _ _ _ _ _SoM _ 39316 346 ____ - 1800 12CK _
AG t3532c r CL) 39587 271 3074 16 15 12.SGM 39906 319 3150 800 VeUcalc claliueceuthd

sloppy ground is mm* 9
m. but perpenriculta to Ohe
grotud in 8 m Tle mqVnol
af!rat tfl ip Peole at animal
on thie ground for (tin tseJ s l
mentioned foI Rn 14727

SGM 4039 _ 490 255 9.00 SGM 40686 290 21.00 10.00 .____SGM _ 41038 350 2, 00 9.00
SGM 4_ _ 41336 300 Z2700 980 _0
SGM 41716 380 3000 9.00SGM 42126 410 _ 25.50 9.0 . .
SGM 42476 350 1 2100 10.0 __5GM 42738 2601 1800 11.0
SGM 429303 200 19_50 1100 -:__ . - ..
SGM _ 43176 240 19 SC 90 SGM 43582 406100180 1100 0C
SGM _ 43886' 284 18 0C 100 0
SGM . 44206 3401 22.5C 11.0CSGM 44606 4022 11.50 9XK0SGM 44806 200 __° 19.5 15.00 __ __._ -

_S_G h 45146 340 2100 1100 ____DGM 23'.1 9-ocr (L) 454 76 330 20.70 1000CSGM 45946 470 21.00 900 ___001 05.09.00-(R) 47717 17e 2236 . DPvrnuon wl he rwovd.
fot crossing over 220 kV
(Mangle. f3urtian)
transonusion ines (3 Nos.).
'End of single crcuit 1 at Rn
47712 A start of douite
circiht Fasroth -owal,
_Double circult setiotit

Note: WCI 1~ .. T- r'gbeLah&e Typ. Double Circuit Dead End Tower, without or with Angl* : 20 twit0GM - O 1uddis Mutton Type Single CuiA Ded End Tower. without or vAth Angle 20^ but 41T
Ou~ddu.Multa Type single cicuit Mid Angle Towe (Angte - 20r)

- -. GudduZijMtgj- Type SingleCircutSuwpensonTowr '

2.34
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TAB3LE 2.9
LOCATION OF TOWEnS

Barotha-Rewat Single Circuit II

Type Offset-Angle Reduced Tower to Distance Tower Minimum Remarks
of of Distance Tower Between Ileiglit Clearance of

Tower Transmission (m) Offset Angle (m) Conductor
Line (m) Towers from

(m) Ground in
backspan

001 05'-47'.00" 0 0 17 End Iower of Barotha Rewva
(R) Double Circuit Smgmwnl I.

DGM 32'-27'-25S 327 327 327 19 25 11 00
SGM 620 293 25.50 9.00
SGM 1116 496 21.00 10.00
SGM 1420 304, 21.00 10.00
SGM 1770 350 21.00 15.00
AGM 16'-27'.10 (L) 2101 331 1774 19.25 t1.00 . ._
AGM 2440 339 19.25 10.00
SGM 2846 4_ _2 C06 _ 22.50 950 . ..
SGM 3180 334 21.00 12.50
SGM 3568 388 22.50 9.00 _
SGM 3920 352 21.00 13.00 _-
SGM 4360 440 25.50 9.00 __

SGM 410 370 21.00 11.00_
SGM 515_ 420 18.00 9 00 . _.__.

SGM 5500 350 22.50 9.00
SGM I578 280 19.50 9.50
AGM 17'-56'-45" (L) 6080 300 3979 17.65 11.00
SGM 639 312 22.50 13.00
SGM 67f4 372 3150 5 00 Cutting of concal peak of a

clit will be done lo gtM desired
_________ ~~~clearanice.

SGM i 7150 386 - 31.50 11.00 dearance.
DOM ____ 75101 360 18.00 15.00 _____

,DG3M 38'.00'.35- 7790 280 0 119.25 11.50 __

5G_M 8260 470 19.501 9.00W __
_GM _ .8520 260 18.00 9 00C

SGM 8830 310 21 00 11.00 _

SGM - 95802 360 -5o 9.50_._

SGM 10276 356 29_5°C_11.00|
SGM 10610 334

SGM 10840 230 _ .1051 
SGM ._ _ 11220 330 _ 21.00 100

AGM 5269c 30C 1907 1730S 1100 rower IocatetU.e ege

of a terrqre. For wety rrn
. ~~~~~the tnwer vi9 be shtwos1 .

78~ ~ ~~73
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TABLE 2.9
LOCATION OF TOWERS'

Berotlia-Rowat Single Clrctiit II

Type OffsetiAngle Reduccel Tower to 0hsta,nce Tower Minimum Remarks
of of Olstance Tower Between Height Clearance of

Tower Transrnission (m) Offsot Angle (m) Conductot
Line (m) Towers nfom -

smli) Ground in
backspan

(in)

13937 584 17 65 5.00 Hilywrea(KhMMaitA
range). The o e £

theforefe t Is t b be
used for agnsi -

. ~~~Purr"n r"- 
clearance my rdled

X _ _ _~~~~~~~~~~~~~~_____ llerrI, g. Ift a- y 
OGtM 14474 492 7.fi5 - .4.00 I be atem -

rnge) ' ' } 
1 hq0round d 11t b

span very step, t ofrou i
s unikely to be uted or
sprictltural ptstpnoo Foum
mnltr deamnnce may nml

___________ affect herding, f any.
OGM _ _ 1 iAr6f 22, _ i 8 On 'I lily arets Khmui #UAal

. . ~~~~~~~range) 3
' Peek wl I'e tnmci'd for

m ~~~~~~~~~~~~~~~~~~~~~construction of ltoundaion-
DGM _ 7R_ 138 222 6.00 'I lilyaten o(Khoo an

range) - $,
'the growmd d

sPan is valystrpf~,ior

is imlikry to be bo
agriculluralpurpo Si
nleter clemanneo rninntaftlvt herding, iN alny

Ower is located oan w.y
694 (~~~~~~~~~~~~seep, Slope of Die Iii

0GM 15478 3Bn9 _=428.15 13.J0 ClearanceD ln-rn,

;, 25.3- b ^- -> > { 3t;56 -o-ucor s 1 m

V~~~~~~ 21.00 10.00

47 ~~~~~~~~~~~~~~ 5

*~~~~~~~~~2 ound
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TABLE 2.9
LOCATION OF TOWERS

Rarotha.Rnwat Single Circuit II

Typo Offset.Anqie Reduceri Towet to bistaiice Tower Minimtim nlemarks
of of Distance Tower Between Heiglt CIearance of

Tower Tranimistion (tn) Ofrset Angle (mi) Conductor

I.Ine (m) Towers from
(ni) Gfound in

hacksprin

(ml

AGM 21012 364 _ 26.00 _ 12.0
AGM 22038 426 =_28.3' _ t 12.UI1

SC;M . 22540 510 22.50 13.00 -1 _

SGM _____ 22808 260 21.00 10.0.
SGM . 23028 220 21.00 10.00 _.
AGM 234;8 450 26._ _ '12.50

SGM . _ 23900 430 31.50 10.00
SGNM _ 24128 220 __2 J_0 2 000
SGM ___ 2438G 258 31.50_ 16.0t0._.
SGM _____ 24810 402 I. .0
SG-M _ _ _ _ _ 25170 300 _______ _12__0_

SGM 2'G28 '150 21 m( 7 (10 Ctlting of rconical peak of n
citrt wtillhe done In fif-i ,ltur
clearance

SGM 25928 3001 31 __() 1 ___-__

SGM _2310 390 _4= 31 _ 90(_ __

SGM _ 26728 410 2700 is.18 00

SCM ___ ~~~~~21108 380 3`1__ ___ _ 0 __ ___00_ _

SGM __ 27508 400 ai 31.5_ l9.UC ____.

55M __ Ri;in ;7f 31 !O 8 10 rmi doiuitr'd tJeranc: rtillllq
of hiltock will he dne.

SGM _____ 22509 0Z__ 22.50 22.00 _ 
SGM -'~~ ~ - 2368 350 ___ _ 27.00 20.00 _ - n _ 

iSGM _ _ _ 27809 307 1055___ __ 25SC 10OC_ __ _

MAA ~~~~44~~6 2~5 50 ID0) GUHMC#osr (ig f Snen fbVE' Nn
lowr r s placed in the tiwep 

7SGM _ f2 3301 22 WS0 -.-.
a 048 410 _ 11551 1 9'7 900

31336 308105 10 15 12 00______ ___

5GM -- 325~~~ ~~08 42 10 0.0 _ _ _ __ _ _

SGW- - --3382,-__ __22 50 14000 _ _______

2 1 0 42621.00 37



Slomwt 4 of S

TAiBLE 2.9
LOCATION OF TOWERS

3Barotha-Rewat Singke Circuit l_

lype Offsel-Angle Reduced Tower to Dlstanco Towe,r Minimum Rerniaks
0f of Distance Tower Betwoen ileigitt Clearance of

Tower Transmission fm) Offset Anglh Im) Conductor
line (ni). Towers from

.(mn) Gtound In
backspan

S .35068 390 ;'7 5s 7.00 Vm(; d -aranc.In 't0
Stptqground Isa O

.. rpefncictdr to Wu-isod I!
7 m. TlitiFsre Is %ivN1, h|
In retit whkh may 7

occasinnly used In iing
.knd borrovWng (fiiwoo[ 1 h^

I . . . Ihnse q c,ftfw1pmpen4 t .,
AGM 01'. 00.00- 3537 236 I . _ 8.00 Vrticcal clearance ainog1hw

() vJslopin3 groind s15 tS. d
p. r"nr1duicIlar to the poirnd in
8 rin Tlifs Iny not nttedt lha
p.oprl and animAl otr , th

Lgnilutir Ior the emon

LAG. I mentioned for RD 35118.QGFF _ ~~~~~~35808 564 3!- .3-0 

SJnprvnrQ ground s 9 mi, hnt
pot olndrlintlm to thp Wunld i
G ni This masy not cilwd ID.w
pernr4r, and animal on ihi
r oinit fIng t10 ieM nn- .

M -30f menoboned ofo RD035(1'M

GM ___ _ _ *St - -_ 5 500 13.00 ti ____ In _nD1

(GG MM =4503 55t 34 - _ 225 r0 900 tt__ 45

AGM 38067 320 2850 24__ ___00-

8 4801 22. ~~~~9.00 ____

S O,M - _ _ _ _ _-
SflM ~~~~~~~~~~~44 i 5a7.n0 Vertuenii deR'ianca skong tile'

sioping gronnd in 9 m. tYd
. .I)'ntirilatnr tn 11w.s pzsuiun i'
7 rmg I lilt mrty nnt nalet liiw
peosp anci itnnial on Jlim
gronnd for tUh feNtoin

SGM - ine'dloned korRD 3%oRe 

., ,n
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TABLE 2.9
LOCATION or TOWERS

Rarctha-Rownt Slnglo Clicilit II

Type OflTet-AnQle Redutced Tower to Distnnce Tower T Minirmum Remarks
of of Dis-ltnce Tower Rctwern lheighl Cle.urance of

Tower Transmission (m) Offset Angle (m) Condtictor
Line (m) Towels from

(mn) round in
hzick%pan

Cm)

CSSIVI 4)fl 468 22 t t0 7 00 Vetlgcdl cipA.MlwP *Wlon the.
. otping giotnd k 8 mn mt 11ist
paillt. buti per, wlt .ur In Ih.
qround ic 7 m. Thin mWy not
af.T-cl the people Wd ininvat.
n the ground for the rfaomn
rinefrlinrert fIn Rn 3i5(1rM

SGM 42348 282 21.011 19.00
SGM 2700 420 21___ __ .0 .0 _-

SGtU _._ . _ 4t ,, 42C3018 250 __ 31.0 13 00 _____ 
SGNI 43268 250 - 27.00 22.00 ____.
SGt9 4358A 320 21.00 10.00
SGM 43048 260 _ 18.0( 14 00
SGM 441 1 26 ; _2 7. _ 15.OU
5SGM _ 44500 398 . 31 5(0 10 C

SGM 44758 250 18f (( _ 500 
SM _ 4505 . 300 25.S0 13.00 .________.__
SGM . ._-450 __ . 27.00 9.00 _ __
SGM 454fl _ 340 21(00 13 00 ..
SGM ___ 46228 380 22.50 9.00 _ __
5GM _ 4 240 lo 00 13.00 __ _
SM 478 3101 27 00 16.00 
SGM 6__Ch 41 5t ; 378 _ 22.50 11.00 __
p2M I1" tG-0t (L1 47538 382_ 1 _35 900

5GM 4/858 ~~~~~~~~~~320 lo _ 100 110 __o___

5SGM __48a 30 _____- 31.50 11.00_____-
SUM 45408 270 -~- ____4 31.50 33.00

0GM ~~~~~ ~~~~~~~~~~ ~ ~~~~180 17.00 __ 

llnr -- 7Q<'1 493251 __I_ On 12.00 Slail nl nlaol ha.Rewnq

I)nui ii (~I CItrII Sepitioiil )

N _ . _ .. . near Rewat Gid SlAlioi
Note: ri)o Tarl..a; L.ahinrp Type Double Circttl Dead Fidi Tnw^-r withoutt or witi Angle , 20- litt o- 6n

3Guddrs.Muilt.,n I ype Single Circuit Dead Fnd Towet, withnut or with Angie , 20 hut - 6l'
A(,M (3tifidu Miiiltan Type Single Cirrulit Mild Angil Tower (Atiqle 701)

rt,M Giditirtrl-MuMalti Type Single Cirritt Sqisppncinn Tnwpr

7 19



TABLE 2-10

GHAZI BAROTHA HYORO POWER PROJEcr
-5, .N & OUTARRANGEMENTOF TARBELA - GATTI

.tS .S 5S00KV TRANSMISSION LINES Ar BAROTHA
I ADS LOAN NO t424.PAK-

ENGtNEEtNG ANOCONSTRUCTION SCHEDULE

i- I~~~~~~~~~~~~~~~~~~~~~ 

_ , __ _ __ _-_- _ _ *-- _ - --- -~ -___._ _ t 

' _*> __= = _.L. . - -- t__-. .= ==.c _ 
~~~ r---*-----F----*---- .- t--------F e _;

tFS_*|_l; l __ _tt ==_ -.,*DA*. 
_ _____ ___ .I - -r-tt__ --. _ --- _ _._ I--- ___ _.-____L_-_----== 

.

"~~~~~~~~~~~~~~~~ TL_ i____._____ ____,_ _______,__ ___I
! -F-_ _.-___ ____ __- 

_. ._ *0 ~~~~~~~t_ ' '~~~~~~~ 
- T_'- --i 

@* 4 R,. __ __ _ __ __ __ __ __ '_ __ __i__ _ __ __ _ __ ____ __ _ _ __ _ _ __-_ __ _ _ _ __ _ _ __ _ _ __ _ _ __ ____ __

r - ~~~~~~~_ ' ;* _ ~~~~~~____ 
___ w__________________ =--_-_

S&# AesU4g ,t, - -
= .q ___ ____ _ I_____________ ________________________________ 

__-_______
,4~ 

__-___-_---_,_.____I 
___________ 

-- ___

I ,_.___.__._ 

._______ ,_____

. ,,. a m -_ 
___ 

_ _,__ _- 
-___ 

_ _t

,W #A --- _ _ 
---

_MD, --

_W a 4A. 
IA! 

,

lc0aD-t _
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TABLE 2-10
G"Ab BAROTHA HYDRO POWER PROJECT

IN t OUT ARRANGEMENT OF TARBELA - GATTI
SOO KV TRANSMISSION LINES AT aAROTHA

(ADS LOAN NO 1424 -PAX I
ENGINEERINri AND a' ONSTRUCTION SCHEDULF.

002Ime f, "i 
I V I I I

rri

-----------

7
- ------------- 

4
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GHAZI UAROTHA HYDRa POWER pqojEct
iF) 4V 3AAOTI4A PEWAT �RANSMISSICN LiNE

-
I Under loB Loan I

ENGINEERING AND 'CNSTAUCfl�N SCHE�UL�

REVISION 2 �S 05.20001
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C(.l IA P''ER 3

iASYl,INE ( CONDITIONS (OF TIllE rl )R(JET AREA

3A.1 1) I1INI1'ION 0 F TIl E, rOt.JFMT ARICA

lhc proposed alignment of the pnwer dispcrsal systeni covered tinler thac present
study lies lctweei 313" 46' north and 33' 28' north, and beAwcen 72' 14' cast and 73'
I I' cas(. Thc aligiinucoit orilie transmissinn lines will genertilly follow a dircetinit from
west ta ellst. na notha iying it, the west and Rcwai in hlie cast.

In genesal. thc arca nr Project influencc will he limit el to a Sn -si wide corridor aleog
thle 1tansmission linies. l)Utring consitrction period, however. this man be morcif 
IhC speCri;ed coriidor ((haptcr 2). As a principRal, WAPD)A will insinict the contractor
to resirit the major colistrtiction acliviticc within thIe coridaot. Hlowever, the
ntoventcnt of velhiclcs for transportalioti of material can not he limied wibin i
corridtor. Cener:illy, for this Tnurposo ictalci roads an( viltR\e;LC tracks will hl c -
which ate spread over t7VC tiay tiiies away fromnl thle ct-ridor. Mor4ovcr. tle cottactior
wvotulgl tedto In dvelop somie isnore anpprrnchtes whicr existing tracks ate not availaible.
Ns sutih, it is (lirictilt to qpecify the area tthat is likely to he anTeceed by Ihe

ctnsirtrct inii-rclated t atTc

For (ie putrposc or this report, howvcr. a corridfos of 2-kin widti along tlie
ltAnlstImissinn lines haNt licein sclected to overview the e(Tccts cf the 1'rject nn ancial
CIlvirolinillt or Ihc ara, lparticularly with reference io ilic trarinc. Tchref)re. the
ettlriemclits selected foir sCoping sessions andt socioeconomic stirveys extend to abotit

tite kldiotnictcr on each sidic or the proposedf aliuniltctit sir ale transmission Ihues. Fnr
ciseit envisonmiilnilial aelicts, hiowever, a cortid'or or 100-tm widtll lhas beetl selected,
TlliS is becau1se thliat ill excleptional case the consiulictioll aclivilies nay exMendl beyond

the speCirletl 50-t widc cnrtidor.

Ac rcftirctd carlicr it Secticinn 2.4.4, sldli thCIC be a need, thlc adijtistwilenl in the
lovver lncmiticn iS clonec in tie, longitudiinal scctioln of the afigimnent ra'thcr than in ihC
iuansversg gectiflfl 11nwevcr, ir rcqtiired othernise, it %vmt(l lie lilitedl wvithin the
spceirledi in-Iil critridcnr

Itlhe stattsgs,eusg sen cct ions dlescribe Itie baselinc.ondlition' nf the .r ca Or t'ljec
ilflulselcc arcco:ehi;ig s the I 71o e.car,n tec ciIe ia

.3.2 (;I.OM;tRA Il Y

3.2.1t l'hmysiogt'alsl!

.rl )J uojcvs arewa fiorits Ilte nortitwestcrn part ortic Polltbwar l'latcat. exitenidingiq i
R er io n and unllcl v Uvcr. The arca is chai-acterise bhy high h"il.sjy

_l di-ez Trew
- JJand and . n._latii.g .. s .. . y a .. .

lnic area, _r_e______n___ ei sr
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Khai i Mlilral. ric detailel accotiii of tihe llltysiograpity of Ilic Project arc is given
subseqi:en:ll' when (dealing wVith the land rcsoriices.

3.2.2 Settlement Patter,

uhree sets frthc tiran.smiissicni lines (Inconliiing & (uilgoing lines or Tarhicla-Galli 1 &
11. and two Blarotha-Rewvat lines) vill traverse ilurotlgi tvwo tehisils (Allock and.
r:atchjaiig Stildivisinns) o rl)isfrict Altock anid one tcbesil (Rawalpindi Stulidivision) of'
D)isirict Rlawalpindi. I'lese wvill pass throm6g thc lande areas or-54 villages. or these,
15 villages rall in Te'sil Allock. 19 in ITchsil t:niel!j.ng nid 21) in rchsil Rawalpindi.

In spite irEthe ract that thc major part or the popiulatio,r in the Project area reside in"
central settlements or tlie villagcs. Ihere arc quiiic lIrge uitimber or outl-reaci
scilleilness spread over thl vast land areas orfhite villages. TiCsC ont-rcach selleilnts
mav coniprise a single aohnde or a chisler or tens ofr 11ouscCS. Tlere may eti many
reaSins. fir stich scitrttmeict pattern. ftlvevcr, Ihbe uirvy c as indicated thi there ar&;
two main reasonis; ror tlhis. Firstly. tlhe high prices nrthe lanid near the main scilemliienits
of tlhe v'ilafges forced tiei peopile to i"ovc iihe ahodes or tlhcir expanded families in
their land area Secondly. ilic tnpngraphy of rtC land is genleaily sO nirgged that the
lpeoiple face difciculty in Mtiavellinrg for ilicir rotilinc aZgrivuliitral activities. hleudinc and
colleci(n, .fr rf,tl-wood ivti s out-rcachl scittllinits are gniuerally' giveni tlhe nlamnes
afler tile titles nofthe uitables with a prcfix ofhl)ho or lTluelk

Willt A few exceptlions, ihC alignments or lhc iratnsulissinn lites generally avnidl imiaini
setihle.;tmei or thle villages I onvcvcr, tilese pass close-lwy maniy Dlhoks. IFollowing Ihe
tefeireld emiteria thrille 'roljc(t influentice. about ' 7 Plx7D ks/villagcs fall in 2-kii: wide
c=nr-mbidcr of irthrre setls, oif tlc tranisisiision linies. of t 0 zvere sclected ror
conch(cting scoping sessions andi 36 for sociorcononic stirveys.

Total ploplatiolnl nr o 1 villaes, throughl lanId area nrof wici tlic transmission lihues "vill
pass, is aboutl l(R,1O personls constituling ablioun 13.655 hotiseholds. *iluis is based on
flte censisl carriecd lyv (;Op in 1799R. Iilis inucdlics the population residling in thie
D)hoks antl naheks The Censtrs Replots (i nol give demosgraphic dala oIf thc D)hoks.
*Ihe SOt ioeconomic sMTveys dcpict Iltat hc 36 D)hoks/villages suirveved have a
lpoptilalion of ahotrt 12.37.1 lcrsons consIiititiiig aboul 2.n95 hlOtiseilolds. As such, the
prol nli;tolic PmrOicicd Ilopuilalion of x7 )lloks/viliaues comes to abolt 29q,no
persorns constituting aihot 5.(02 households.

.3.2.3 Polu ici n/Adiuii istratioil I Uiils

Ihe lr(Iject falls in P'unj;all Plrsovincc or P3akislall. inivolvinig ils two districts. Allock
and Rawalpindi. For tle Inurpose (ir adianinitratifiu ;11and revenue, collectionl. tIc
districtc are sub xdividedeo in telisils. Trhee se cafiurther sLtlsivi(led in Qanungo TinIqa and
PoIafwr Circles Fac: PoioVwat' Circlc itcicihdes thiret In h;nur villages andfi rftir to rive

niece $J%J . .c-~~~~~~vkl of k1id o ttt"+taosr f Aicr -l R., ~,0 jM{zEtftt lko~~~~*tt.rrk.,:- n(Iui<X!jqtem... r a,zntd 4:wnl(;
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P'otwvar (Circics ctitiltule a Oanungo I lalca. FiRYy-foni, villages accomilodt(lillng tlhc
IrsntirmiSsion lit'eS Caill in hitiity-.or tirltwvnr C ircles and nic (Qan1ilngo liakls.

Blesidcs administiation by thc cstablishliment of Ilhc (governnicit, tilc area is nlci
administicredl by ilhe putilic rcprcsentatives through IL.ocal (iovcruneniit. A Union
Council coveting fouir to Five villagcs forrn tlhc grass-root level unit or Ithe Local
Goveniienti. Tehsii (oiurcils and D)istrict Councils mankc next highier tiers orthis
sethp. Ilie l'rojcct arena conies uinlder Ilie jurisdiction ..r 13 Unliionl Cotilncils, t Teibsil
Councik, anId 2 )istzict Councils.

-. 3.3 -CLIMAT1E 1F - : -t

3.i.1 -Generl-

rhe norlhwcstcrn part or the Pothwar Plateau falk in tilc sub-tropical sub-humid
climatic znnc nr Pakistan. It is charactcrizced by two dislinct seasons. suimmcn il(I
winter. Suimmers arc very hnt with occasional windstoinms cduring May and Ju
lheavy nicnscon rains dinliag Jtily and August. Winters nrc ccool with rallier spares
rainfall rcsulitilurf foni cycln1lic thmilllerstorni frnio the souithwest Ihe transmission
lines ltivebecn designed keeping in view the prevailing cliniatic condiiions f tilhe
lroicct area. Ior this, hilc 30-years (fioin 1959 tI 1 1P,) climatic data for the iwo
con'ertne is tlisticiS. A\itck and Rnwalpinli/lsnaminahd lvwere kept in viewv. 11hese are
shovwn MTable 3. I atid discnssced in stlbscquent paragraph.

3.3.7 Raniif.ull

Allick City receives an averagc or aborW 600 it ..r raiirflt anniially rhe
precipitation increascs in cast-word directioni fronm Atock. wvhicli is the Rcral
firecrint cir the rouites oif ithe transmission lines. Thne aiinwal average rainflff" in
islamlalbad/Rawvalplincli is over 900 inu. Or the total anniial rains in Attock. ahouut 3q/n
arc received in Jul and Au.giust, while it is about 51% for Islaniabad/Rawvalpindi. The
s&uitiiner rains tend( to ocrnr rclatively brief h)it inleisce evciens. TIlC 30 -year rainfall
dala for Islamnahadi shiy tult the miaximum ni 21-hour rainrall had lecin 269 mm inl
Augutst-

3.3.3 Fcnupez -:lraure

Fblic 3 1 dIcpicts hIIe en-cal zlaily maxinimm andl minilil(illi, and cxlrcnc ictmperatures
for thle cilies of Altock and Islamabad ror tihc observation period fionm I05 In 19%S.
Jine is usually thle hotitesl innnth witll a mcan maximuml tenmperattire of 34.9' C al
Istlamahad and 37.9' C at Atlock. Thne record highest temnperature at Islaniabad and.AL!ock har,l lbeen 4684 C- and lR.l 6." tC, resIictivcl,ys svxhich are mtich Icss $11
iaxinium tempernitire C52 5" C) considered for the dersiwi ofthe transmissin lin,

MaN~~~~ d- i ,s ',,- -.:he . ,, .# roi

'Aiilarv is tfle coldcst montnh, with a mcan minimuninm oF2.5^ Cot Islarnin haj
,>rkcwdsrvestire riVd'cl hgo _cr1 
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andl -3 .30' C. resp)ectively, which ali wvitlin (i e limit of iihiiilili teMnpcialtire (-4.6w
C) corisiiderrd ror tihe tdesignt ofttte transiiissionl lilcs.

3.3.4 Air
,-' 1~

The prevailing wvincl directions arc norilnvest and wvesl. Mnithly-inean wind velochies
at Islamabad fiomi 19059 to 198S ranged frtom 0.53 to I[50 m/s (1.91 to 5.40 kil/h).
Thlc maxiniumn wintd recnided at C'haklala (ncar Rawalplindi) sincc 1959 liad been 143
km/h, which is mitcli less dan thc wind velocily (160 kini/hr) considiered for lile
desitn of the transmission lines.

There is no major sonurce of air pollutioni in tl1c l'roject area. (scnerally, Ihc intliustries
in the region are locatec. along thc M Ronad leading Fronil Rawailpindi to Attock andl
Peshawar, wliich is abotit .5 km to more than 15 km away rrom the rot"es or tihe
transnission lincs TIhuis, thc nir qtualiiy is gnorl tlIrml7zmoIzt.

3.3.5. IIlllunitl i. 

The area is relatively dry inost of lthe year. I1lc maxiiiamlan ai ndiminimiuim valies or Ihe
antiatal average relative hltnmiicity at Rasvalpindi/lslarnabi are 9)0% andl 25%.'
respectively. These valtles ror Attockl ale 63% and1 '10%. Tlie values for reiative
htimidity generally mantch litc onc cmnsidiccl rcir the dvSign or thle transnmission lines.

3.4 LAND) IlIRCES

3.4.1 (:eoInty

Air'ftrerd earlier. th.e Project arca forons tlhe part ofrl`lhwvar Plateau. Trhc l)lpltRcl llas
a cnilaplex gcolosical history. lie present day geological thrinauions have developed
froill (tie depittis of rertiarf ain Q-N,ternary cias it, a localized gen-synclirte, whiichl
had it conutilioall io ,ilt, Ile niacih larger Ihido-(oamgeci: Gen-syncline In geological
llistolry. le arca was silhjected to cycles of mountain buildiniig, folding ind faultiing.
alltivial and locss derpnition anid crosn.in.

The' area is bainly nderlain by initer-leddeccl congloeliates, sandsione, shale nnd
Silistolne. It vas sulhjected to the process of miouintain btildling, folding an1d faulting
durifng tfle Ihincene and early P'leistoccne periods 'Ilic- perinds of nplifl and
derOrniation alercriatCed %vial hIle PCriods wheit erosion was dominant. I.ater, it ilic
Pleistoccriee. mantle nr sill, locally mxixe(i with water-laid sand andi gravel, was
*depcsilcd inl the inrqu.lar trnug1hs hliat had becn carved onil hy folding nrbecirock and
erositl helZ sitl wvns probably pichet! lip rroim lthc alhi1vill plains alomiut tile major
rivers outsidse thxe zrca anid anniually carried 1t thc Pothwvar I Ipllind by cyclonic winds ,riefrs uhie [li

OPA~riOAe Oteib ak Orht1OttAoon 
.

';,~l-- I JA Sw n a rid Kanslii i-Rivers conipiri.¢ dl .l. drainaBge or (lie Potiwar
jpS $Ax iletwork or tfribulirrC l.t1nlikc. ten rivers r tihe Punjti
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Plains, the rivcrhieis lie frr lbclow tile general level or thi land liCoseqtictltIV crosion
lhas lieen -crv active in tlhc pllainis and Ihas rcsilled in a tietwork nrodcp pillies.

Tlhe rocks of Kala-Chitta andl Kliairi NMuiral ranges belonig ito Niutrree and SidShlikscies. Generally, these are tlevoid or activc rats and scismtic activitics. llotvever,
illete ate subjected to landslides duie to wveatliering biy rainwater antd winls. TIlerefore,
the lower roundcalioo laid down on a siahIc grnund wYmild rarcly witness aiy risk ofdamiage. I'lic expericnce foin the existinig 500 kV Irmnsmllssion lines front Tarhela to(Gatti that lpass ovcr the Kala-Chitta Mclimitains smipports ilbis postulatc.

3.4.2 1andtidnrms
*-? 

- .
. -

owiting to Ihe reasons deslcribed ahove, tlic Project area exhiibits a coniplex gc-
mllinloty. T he area iq characteri7ed by high hills, highly eroded land and
indillatinig Iness plains dissected by large nuimiiber orfdeep drainage chaninels. 2Drawingt. l shows the distribulion or various ypcs nf landornms in tlie Project area2. This is
hased on the recnnnnisspnce stirvey carried by Soil Su;rvey orfPakintan. Thli statiatiplgdata presenited in rahle 3 2 has been devdlnpicd frront ilis drawing. The table depicLe
the strcl(ihes (in k;ii) of variotis irnlmlnissinti liies passing tlimlighl (di*tcre n
landromnsi lhe table shoivs that the ninjor part (62.2%) or tlhc land area through
Whicht ife transmission lincs -vill pass ic eitlier severely erotledl and brokeni, htighlynindtilinu upland or mountainous. About 21 MI of itic land ronstitule dissected hessplaitt or iver terraces. hile only bnoil 15 .1% of tirc lantd arc level or nearly level.
Ihc acticultuire is mostly concentrated nn the last Iwn categorics or the Imiul. The
dissected Iplaiis atnd part or thie iindulating upland ar&' used fo.r agrictilture bhy
(tevClflpililLt erraces

; (letaileri acontitit or tlhe land formalion fallini ign tihe corridors of varimis
tralenisiion inies ic sRhoxvn in Tables. 3 through 3 It. ti'iesc lables ihavve been
dleveloped rronm the llan and Profilc dra-winigs preparedl bIy tlhc dcsign consuiltianis (WS
NESPAK) hased ont tle delailed survey carried otit by WAP'l)A. The tahiles enlist landreatures and typc of lan( along witlh naltiral drainage systenis encojniiterinig in varioms
reaclhes of the transmission lines. Moreover. the tablies also cnlist infirastnictures
fahhinu witItin a100-rn corridlor of the transmissimi lines I, splic rf tle rlici that a 50-rn
wide cot i'dor is coiisickrc(l r), safc:y IeasonI, a Ilo0-n, wide colrritior hias becn selecled
(Iiiring stirvey. Fhis is fnr allowing any. adjlstmet inl tIle lotwer locationi duringcnn1stnuctioni in considuratinn of fouindation problenis or for avoiding disrupion of
infiaStructhires arid other siillujucct of cnvirolilnielital COIIC(' IIl

Arn alistract of hle land featiures shtc)Wu ill tahllcs referred above is givejtn ill Table 3.12.AccordiiuLIy. boolt 6fry' (If ilhc stretch ortltic traisissi.ni linc s thuoulhI land uvitli
lhilly lerin-ii guillies or liaving rnderatc In steep slope. wiih lukeuI area. Abutt klP'4,
of tIhe stieftll e pas.s Ilhrmi,th lands, whlicil ae. citier level Io nearly lcvel or dievelofped Ito
ferracesc These fguLres almost coincide Nilhl 11hose anstiacled rrom thie relports of .Soil.Suirvey of Plakistan

AdWed ortui n Recni, s,t- ice Soil rrcu Rcp gtcm frr t li.fris ofr (aniCn iluu iAltIock Indfl"Lipwii rIrrd lt; So cti uc%. ppakuseali i,l I I'Nf7. re
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I'lte topography of lihe area, soil condition and tlhc intensity of rainfall indlicate that the
lands of Project area are generally stiscelptiblc to crosion. I'hiis aspect along witli the
measures taken to mininmise thc impact from tiic constnictinn activities is discussed in
'Section 5.2.1.

3.4.3 Sails

'te snils of the Project area are of complcx nettire derivel* firom [isc aillivial elfposits
r local streams, wind-blown loess, and primary soils derived frnm sandslone armd'

shalc. the soil formalions are closcly assnciaed w;itli landrOrms2. Stibsequelit.".
paragraphs givc a brie account of tesc soils. .

Soils nr Wind l)eposits: Lness Plains and Dissected I ocss l'lains are constittiled or
Gutliasna. Blasal, 1alitar, Otithal, Missa, Domcl, Rgar, Minni and Jabbi Soil Series.

- Theses soils have developed from lhe wind d!cposits or calcareous to non-calcareous'.
naiture. Texturaly,. they vary from Silt I.nani to Sill Clay. Jabhi Soil Series is Salt.
Clav Loam admixed vilih gravelly mntcrial of illuvia,l origini. lThc soils are glcnerally
reep wvith week to moderate structure, except Qutbal anti Ragar sils that are massive.
Some of tihe calcarcous sails, B3ahtar, Basal and Domilcl, contain Kankar zone at varied
deplhs. As indicated in the section on Landforms. the topography of these soils varies
rrom level to severely dissected. The level soils ale USs(d frO restricted crop,ping of
vheat, nmillets. mai7e antid groundnut tindrer dry finiiing I'alitly tIhe cnils are also nsed
ror vegetables under well irrigation.

Soils nr Alluvial D)eposits: Thlic landfornis ofCrover Flood I'lains and lDissecied River
Terraces are constituted of Soan. Khair. Argan And tShalidarn Soil Scries. I'liese have
developed from alltivial deposits of caicareotis nalture. Soan and Argati snils are old
river deposits on Dissected River Terraces and Cover Floodplains. respectively. \4hile
Shahdara and Kliair soils are recent deposits found in Aclive l:lood Plains. Icxtiurally,
they rance frnm sandy loam and loani to silt loan,. Tle soils are generally deep wvill
week In uiucderale stricttire. ropographly ranges frouus level io severely dissecced. The
level soils are used for restricted cropping nr wvieat. gmroni2lu(1it and soirghutim tnidter
dry fariniiig and vegetables under well irrigation.

Soils or rimitary OriRitl: nlalkassar, QaZiann. Ka8tA. TFnua,a,ul, DMiulinn and Khautr
Soil Series are nr primary origin developed from thie sandtione and shale of Kala-
(luutta andl Khai:i Mr11rat ranges. The associated landfo,inis are Wcalhcred Rock Plains
and Ridue and 1 rotglh Upland. The soils.derivcd froni sandstone inciude Balkassar.
f)a7ian. D)lhtlian and Kahota. TexturRIly, Ihey range rronm laimy sand tn san(ly clavs
and arc generally calcareous. *rhe rest of thc soils are dcerivedl rrom shiale. These ase
clay lnam Iti sill clay in lexiture and are cilcareotis in nalure. lhe landis arc gcnnrally
sndtilatriu. Partially developed into terraces rfr croppinig 'Mc soils are tusCd for

restricted cropping or wheal inter-croppedJ with iluillets, muster oil seeds and ptilses. z-
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3.4.4 Validl llser ti(i Agi-ictilitilre

L .11n1d se

Tine lald %ise inru manti(on tror thc IlrojecCl ara i. availalhle. froml three solurcs, Vi7. v Oil
Survev (if Pakistan. socineconomic ssurvey of the Project Corridor carried ouit iinder
the study and tlhe Reveniue. Record. IThc last source provi(les the landi ise pnilern fir
tle vhole of tihc village area, which does not represent thic connditinn existing itl the
specifried limits of the corridor. As the tiansmission lincs have. Ieeni sn aligned thiat
tlhese lpass throutgh the least developled area. the information tron tilhe Revenie Recordl
may give a distorted piicturc of the land use. Therefore. the represcinttaive information
available fronm thc former Iwo sources has been tusedl for the ptirpose of this repom.
'tlugh the land tise information from the Soil Survey or Pakislan is ralher out dated.
a fielt3 confirtmation has b1een carried out hy reconnaissance of (lie lPrnject corridor.

Table 3 13 sliows the land use distribiut tion of the coIricfor of tilc transmission lines, as
ahstracted from tihc Innd uise maap developed by Soil Suirvcy of Pakislan2. Accordingly,
the area used ror agrictiltural pturpo-ses collcs to ahowt '141%, While abotut 8% area isutl(ter foirest. Tcl remainiing 48% area is mostly vasteland wvith snme economic uise
fir ura7jng. This is duc to very niggedAiroken topography of tilc arca

IlICe laI( U c intfonrmajioII cOllectcd (tiringg SOCioCCoiloi(iC SiiimVCy of .36 settlemets i
shown in Ithe folowving talic:

I.AND USE DISTIBUIUTITON FOR SI ETTLEMENTS SIIRVEYEI)

(,nr,d Ike (lass ;istrillulionn or
.. t iroprtiel:ag \rea (hII)___

(.ultivatcd L.and 
750t) 

-7O)rchiards..157 9 91
Social rorest -75 0.47
Paslure Land _ _ _ 3021. _ _ .99
Va'te l.and witl solme use 1487 9.15
for ua7i--.

Ghiair mNititkin (Not 2247 14.13
Available for TEconoinic

Total 15906 _ 1000o

A2ric vllelre

frJi villnece level suvti, y has s1o0vn tat of the ultivated 1 ara. about (Y7% i,C barani
trainfed) and albout ,3n% area is irrigated. The irrigilinii water is o(htailled rrom nine
sniall si7e tubewvcIls and sixty-one open wyells fitted with Persian Whucel.s.

The crops of the barani land incitide whteat, oil seeds, fodder and gram during qviserand mai7e, n;flcjs, Pulses and fadcir durng summer. The major crops wioalr a .-
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wheat and Tiaize. hviiich occtipy about 92% and 4'5% of fIII larani arca, resrectivelyv
hlc viel(ds of thlc crops arc generilly very l(mw. ()n ithe avcragc, wheat yields about

2.nn0O kg per lictarc ( 100 kg pcr K;anal) arid maize aboutil 1,100 kg per hectare (60 kg
pcr Kanal). Thc irrigated lanid is mostly used for vic;at and vecgtables. Trhc reported
increase of crop yiclds duie to inptit of irrigalionj is not milci. For exampic, tlhe
averarc vicidl of wlicat crop conies to al)out 2.500 kg pcr lieclare inidler irrigation, as
auainst 2,000 kg ipcr hectare for barani laiii.

11--ndhldezings nn(i Trcntitc-slwil,

The village level siurvey Ilas indicated iihat Ilic landholdings are generally very small.
IThesc are shown in tihc table given below.

L,ANI)DOI.IL)ING. SIZ,E DisrRlI3[J1TION A1MONG THE IF, 1fO.Sr]O,I)S
SIURV'EV ElD

(Abstracted fr-our: village level sitrvey)

I I annllldiurg Size (K)k No. of -lo.iseliol(ls

0-5 ~~~~~~~~~~1306 62.34
5-10 . 17 . .
10-20 -f146 6.97- 

2..0 .... _ _ . . RB _ .__ _ .. _ ,_ _ _ ._ __3_R
s50r10 .137 6 54
Ahovc 100 14R . . . 706
-Total I 2095 lO-)00

Nnie* K st-antis for Kanal (conventional rlcasnsie OrlanIci); I KnAal - 0 05 liectaur

lIhc talle showvs filat albot 62%2° fainilies have la:cllrol(inrgs smaller tlhanl Five Kanias.
I.ven. of thesc aoint M1o ramilics havc lanilholdings rf one Kanal or Iess. Keepinz in
view tie limit of sulsisience-level lancilloljling ofr WO Kanals for har.,iii area, abonut
83% of teil families arc belo%v that level.

(,enelally, filc familics holdinig land( belo%v su1lsistectc-levcl onvil about 7%M of tIte
total land area of rihe viiarcs suirveyed. Tlic remaining about 931%" lan(i is sharedl biV
only 14R families NMost of these familics are absen iia In(lalnlrids, vilose landc is
cnlilivaied by ilic small landhliolders or land-lcss farmers (nI lenanlcy basis. hlle tenancy
ternis ale generally on share croppingg rhe crorp shrarinrg is norally 75% and 25%
amn1o thc tcnanlts andi landlord, respectively. wlhcn the expenditures of inpuits are
borne by tilc tenants If ihe expenditures are l'orne by thic owner, it is sihavied on 50%46
hasis

.~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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1The siatus or thc 1Tenujre-shiip in the siurvcycdt villages is as sihowni in Ihlc tablc below:

S.T'AlT.S OF rT.NIIRFS-S IN; TrH VILLAGES SUJRVENTY )

_ Tecmsrc-shlp CIa - -_ No. of Ctmltlvn(ors _ ercent
Vwner Cultivators 444 15.07 -
Owner-cuiml1-Tenant -1.562 53.02
C'ultivafors _ _
. .cnant Cukltivators 9_0 31.91 .-

Total - ~~~~~~~~~2 946 100.00.

or the total tnale population in th'e suirveyed villages, about 2,916 persons are
acsociated with agricuilture. or these. 53°% are owner-cuni-tenantis cultivators, 15%
arc owiner ctiltivators and about 32% are land-less tenatils. Because o(i landi reformns.
occupaicvylenants arc non-existing in Pakistan. (Occiupancy-lenanits fiad rormal
inheritahle rtiltivation righis hut not the ownerslhip of ile land. By law, their riglhts of
ciltlivation cotild nol lie termiinated and tley lhad ihe riglht in the share or iie landl cost.
if the owner sells ithat piccc of land). Ilhe tenanits in thc Project area are nono-
occupancy nr tenants-at will About 65% i arc Formal tenanils anct 35% are informal.
i:ornral tenants are the ones wvhose nanmes alppcar in tlc Revenuc Record as
cuuiltivatots Iniornial tenants are not registeredi in Revenie lRecord

Wilt l lhis status or suiall tauidlldr)irings or a nmajor clinnk or thie households and lhighi
rate nl lenmtre-ship in thc Projiect area. thr farming crmminities have shown their
.oncern albout1 Ille constitictinn of transmission linies on tlicir land. Smnsall landhtolders
have eqiTresseld fear that ir ite towers are crecteci on itheii owned small piece of land
tilev Nvill i he lefl with nn lanvd to ctiltivatc, Oii tlhe otlier hand, thC tenlallts feel that if tile
compensation rot the lanid is made. it Nvill be taken away hwy the (lvners and ilte
--- J a'll nbe deprived ofany compensation.

3.5 WN'ATER RES,OUlRCF.S

As refecired earlier. tie Project area is drained iy nuimernous natural dirainiage chaninlels
(nullalis) forining a coniplicatcd network. Major nullalis llavc generally perennial
nlows, %vlile tlhe smnll ntillalis are mostly lion-perennial draininig the surface nin-of
dutring rainy seasons. 'rlese nullahs drain thicir load directly in Ilaro and Soan Rivers
or throurz1h riviulets. of which the prominent ones ate Nandacna, (a nga, Raliala.
flaliudra ianiar, aibbi lfasala Sipiala, Ja'va, Klarkkati etc.. Ililtimalely Illese rivers
dratin in In11(hs River, I lar River near Village (Gariala and( Soai River a- upstream of
Kaalalnuhll rle averacc-mionthily rivcr flows or ithe two rivers at pilaces Iyi,ut ciose to
thic Prorcjct alca, Rawalpiidi for Soan River and Sanjwal r.., I laro River, are given in
T'able 3 14

hlie now pattern Or tlese rivers showV tilat unilike the miajor rivers or Pakistan. May
ant Jtuie ic "le lean mollils, whlile Jily. Augulist and S.reptnihlber are thc nionthis of
hiu hest 'hschilarucs *Iliis indicales that therc is no contribilltion ioin tile snovllmelt
They cat r% only vater frnm t he rains and groundwater seepagc
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III rpilte ill tie fCic tlhl nmimrrimis ;ilinral weltl.antdis (iviptilrrlillCIel) are scalltered in Ilte Project area.
nimCe of I 1tmcC ic 411 sig,iife mmii s.c A c%%, Orf llresenre locatied wihirim Itic corrimiors o*tlhc Irnnsimissimi

lilles. I Ircse are illiicia1tk ill a.11bles roim, 3. . Il 3. I . Illev wvill not ohstrtil hlie consirticlio-tv (fr
trans;mmisci bm liiics or visc versa. ncsidcs. mimimiicrorls simmall .nd large mamidiake waler bodies arr
imtnicarl ci -ti ire a1igimrireil rf tire rnscr insmicnmihtn liinr. (C Iliese. Iivc nre siimaile. Ilimese immelflec
fime resermctims of sir ni! dinums. i.e.. Slahlitur. Silpinis. D )htalb. K hrosnl;a ;iiid Java cia ids. I lre eser voil *Ii
Slhaillvial D.111a is locatc1 alitmilt 1. kii nawa frrrimnI ilIc I;ironll:m Res-w;ml I )omlmlic C ircimil (11/( I 1 & 11
U1n1 s ln,'.a,miC weslit alvlill.l 1t) I5 1 000. lT e rcscrvnir .*r Sipials cini falls in lorlwvegi Itwo %ingIc.
circuit (S( ) Irainsiissimr linis uif ilarlirla-lR l ant al lotill lIl) 7 I Froi ltleir off-l.kc 1rtumn Ii1tallma-
Rewat I)C . (Segitciit 1). IHiis rcscrvoir is onnil' a few hliundlred nielers aWy fmrrm cilhicr of these
transinxissimn litres. I)Inkl recervoir lics verv closc li ihe i lac tia-ll-Rcw t S/C-II nl atR) 2' 1. IDioringclra^siiiwmi or Iire reservsoir. if cicnrs nr 1we aliginmietif Irnivmirissioi liuics. liti durinig imaximmi
rtiitnficm l% elsci. it may encrongchl wvilihin ilkc rigili-rortvay. K Imas;al: reservoir licc timnimt 2 kin naswa Friurn
llw I l:m Rilwle R ivalt S! -I line ltowards ncrthi al ia llo It) 771 Ilic reservoirs ha:ve biecn cti c tril 11w

dai.oil iilp! mi c.ll tllirli Fr isplyN ofdrinkiin ,iig mod irrig;aioll lit t eic I loc al rim iis.

Ilme litIHl4j ;ii niI qllcl i (wd Ie i tmlojt-vt arca has iilmicaled Ilial fluie iiilue l C the flight ofi miginltllmln :temtlwiIs i u alnilig lire lcisli; 6iver (Figs. 2 & I of Appe .Ill. I[lie small damis sichi as Sipli:ia and
I hala rr mloirr Imve rio cnumihjili capacity 1of prcvi(Ic lCtediiig ;midu lrecdliig pilace tip a large irmimmliei Ill
nilglairl- as wcIl as se, denltalry hirds. I lnvccer. a lj iitc( itititlierC of seconclt niy igr;attus m11ar% rcsl ill
Ilrcr rest i m irs. I lie wire (pa f *f Ilic silspcisizil ltowers (prolsimeu I br lire prijcct) iq f) iliet 1er- phase
lfi phialCe aii Il this space is (uIiieC safc for fl'itig ilic birds cvciii timiomiglI Ilic whies. hlncit irti signiitic:inil
IrmtIli\4. imupact c11 priprse-d N ranirslii.ssit'll hires wvill be CesxCe tld o1 bild Iligills.

Ilie imroill.n rnt %a l; l cr (bdies ill NWFPl as shouwin in Fig. I and Table-2 ofrAp i l(l.-l)c:1i n f:aunD
D)anm. 'I li cldarwvala (;animc Reserve. Khiesli I eseivoi r. Malhrrgi l I)Dhand and K andar ID):m . All
tlhe sr larrclS are nlt hein liglhi sidc of Ille I irdiis and 11t a1ic I firC migraltior lbirds. C olsc(plelilv
tlic nmigra-norv b6ids will keel Ilheniscelys away fronim tIic Irarismiission lilics exicdiclitig frctlil
C jilil" I I' N t eiliic ini 11f atid or mi nv rotlels are also oil. 1lw right sidfe ietnce nfo
ilulnictICe f Il lojccf acltiviics will he extendeldfi IC lieic hirIs fliigtatling Itl tilie above lirClntifillt(
wnlcr bcdlics. (11c irMI10ct tani wctlandls otl Ilhc Icl si le lF hif diis are Maniglal Reservtir amd
l0asimll R Ii .ge. which l ar also 3O-90 kirri From ilic proposed i- r teilc oIllfanlsilissiclm lines.

l liglr \V1mavc (50(1 L\'1 liamismllissicmr Ilines iI.. nlrbela-.(inati I & 11 aird Iiaribca-lc v.mll almr e ate
ilr tk esvr1 m t*imrgf iii the :irca I it' Rewaf- I ;mlrome St Ilircl ti;uiiisiiilive passes very tse lle

R74.asmil flat mace whliclh i~ au] rmtprartalf alibitat Fort' ledilig amid bIreeding Orf mmigr-nmtrv as k\eIt assecIemit.am- I' iti dl \i l'l',a ' 1' as e'ierei v thea rage' pisqip;c/irmici of{ buils gi\''m lli illiX.lel- I No. ttnrtrt;i itv ..l I.i,l
has Iteeil llotrcd.rtmilmierrgcid r as a m scsillt of cuirrein . lwevizr.. irc eases nf hird s niortia lily havc liecri
iictl. Ii *lfsmt w irs imit this is n llylie o arte s iter r uric6 on tire elctrclc ptolCs.

3.6. It .1C101(;(I, A1. It VSC )IqlI('¢S

*i*', I (.cnmemnl

1.h iulnt,li I\ Irlc hio-flivCeSit! i r fIlre l'mjci a,, ll culdogical sum , y, he,ms h,c.I ct llied oulm. limc{111md1it,i Iii tIre smmrve! t lCfItrOrhmmeect l ill fhcE futio ofa cepmul,. \ithic is ;rttactec tzis Altplemmulix '( *Air

.ah1tclat (if rimc repitmi s picrccm 1tcmh ill tllis Sect iftl:

lime l'i.jl 1 I tirnimrunhn in e ritdci u\divuidhed ilmtti miirxC I amid .c'al u [tl Iitgic-;l I 1imuts (I SI ' Is) Iltis ic I l,
.11mufrem;tIm ,mr n(ll I el(- hi.ldim s 1a,, i,, h d a(Iil a lldi dixuelsKiu uN iifie ldio fime l moueet irea 1 hIese I ;1 1 !
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1 I st n-vnilled arca ,'I(tI II'
'. Al'andololecl 1:i ndnTir. 'C pi. lantiS

Cdliv nerd InidIl
I \V;nler wsnvsc (lremitis n:ltd Torrmlls)
* \'~:Wicr I'rlien (rI trv;i ir-; fir smilI dalml)

7. VQe:W liereil l(t l, l'l:,,,A

, 8 .- t I'iczlm*n l lnim*

tX I ljlt ,~til. lv

3.6.2 Humlorn

- Ic 1 's rnjivt arca is qulitc rieth ill nntmiril Mintm. pnrtriictsinrly ill Ille reservctl I (iuis or Kala C( lsili.
haiiii Kliniint MnIominlaim nod tllicr hiills. Ilesiles. vcgelsiliton is n1sto It'iiiitl cw iffred a1 ovtc. lln auin.

Ile follt ;imirg. Imr.tf!r:Ipq Ii ivnide a l.,bic m-cotil l 4 tl e gt at itmn ro l ill tll I1 v tlimi s lallil isifilq

.X..r,,..,l 11s...c.

1-frlei,gjcnl Setlinl. oir F\.n% i tuli Area

Lcana .it c ;iiea iwicide- thle iciE\lchnrd. ;oiilrace ;im(u tithe, :;"a: ..r (amIi/ Ii ,ai I ;vrlml:1 i

IrmiccI filnlitig within itli- iligntlicrit of tit til nsc lissitti linc -I lIle C cxnC in,i ii actilv ill hlle se aic

hae rlinaikiated l tlhe flor lernimiietl vy

I rnIteienIl Setliiliu for *A l:imuI e,iie1l I .nnd

A,4 h 11ill Ii ii Id a1tVi i- lltl1v Ilic (liicH I lift iS net ui i C(l f iMi- Ilie t11piot SI StIIlic deve tiJtlilclilt il k .. huti
nuut still imilitii . Siieli ili iic- nrca acciiti irem fFir i nlic e Islatln;iu l nallad atrttf- it ic Iialls Ir lofisc i

Ilnrlil:la-Rewn S'( I .1m11i I1 fillec-i td ' l lint ajtaired r expalsill C,r Rcwval hid Sialimmn. Inctsi attcas

"ere lieiC inilq. cIlt iValedi anti cotitnitiinctl nallstral vcpetnlioti in.ciiditg trees, shridis. grmNses. cec. Al h-I
aeql1ilimi)io. Il;lo ti , lie xegenl:illtn Was rclloved fir Fticl pti.mpow Is. Prtently. these areas 1ienr griS4 ;e
nnti f. In uilc s seitl <:let ccl shes I he Iil' inila,at grwss ill Illi area is Inipecrghc ctIid'ueu .'u.t

1711w I:, 'i., gupn,,,.u,, 71k,' t' ll q,.1 fRl rfil; i.i . .lfmiri,L,f at liclbist places.

*F lniL.itinl Selling or t( mil ivatnid Area

l~ iid"tI1'fih/./ I r*SI(itid / IlI iC Vi CrV polmilar ill ;ncill forcstln l1csidsic gli ill this i ii lte onc 

farimijdsl m1d hilfi sir' ,lpcs e rarijems als la p I;iht t ihese aroiut l Ilic bsor(der ol Illeir lidi as windbreak.
b'lamiledl- ltees lson iticillile .4/I'1::, J h k Il!,r sxvov,nii pqurif' , A fiti t,eI,ratlhg. At bb:e',/r,,Ah

ip(t Ir.la i.ns etc I hICc .IIe froiitd scattcredl in ilic FiciIs. leicks. Scaitered( nialil. A1 vegc nlivil is
also rtitmiiill i c thecut"li allctl ni cas. hIlie trecs preotnilialtily! ilnc lludle zi:t ph,,t. jqjuihi, l. 'In ,n, d.s j.

7"""i',, 4t'huI'I, bIg /wuiIsci,if tciug, ()hl'rfi'u giall. /izyphI/wA j,gci,,gncci., is th1e (Ifl61ia1ult n lntlif;ll
sltctilu. svltisc is ass tiiuited \it h grasses like PIflI'vI.tt'nII j,tl,lt*gfrs, ItlJy)(t,'rc l tII,h iki ct, #Ili,I

I .tinAlfIr n hilrt: fhiprillUlbr

I' c"tL' t I' Ne il l cu i **tnmis cm tutl \\Z-llnI bu

As reIeu,< emi erlicer time streamus inl 1lw §l'ro et :trena n genczrnltv very th1s*m
ctalk Citwit 1ith s<g decZ1l Is-zt sIt'te banklS. I lue.se heaiiks ouceasionl:iI itk I i.lt le*in

itt 1, , i,, j lift,. I; .. th 1r,,,j,1. lik.' vdvIacp,,uj ,,.',, .I',, :itigl ganssesc like /'Il^t.i/IrDm'ti
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Im1wrati erlint/rwii assnociatcd with scattered trces of'Ar,ieic moclsh'ir I' 11 grasses.
( ) *lembu 'tkatnIrml aridf Iln'ernia r.l/uim/icric are domilinant at places vherc moistilre
remainc available throtIgilhoit tiec year I lydrophyles dominilc ill pcrenniril slowly
f1oming streams. These itcinclde 7)yyfir l,ngusrtir, /AIi/(¢/{) ,ekniX. SVci,puv .Vy,.. (C'Prn.V
.P.. ald i'a.nltnnn elimvirc/hn. At low flow regime or diiit ing (fry periodfs, species like
. hnrre /ititiii */(Ii(Ftiewln, Pi1 ii7q flmn d1i1sich/im. Pri/i 'go, nw /leblim, CtC. COIon iCs On
gravelly substralutm orsomc nullahs.

The ivelland and reservoirs of tihc small dams hear hydrophyltes incitiding A,i,,do/
hwitnr, 71h)1m P.. IaxImb/lt disflirtiwn grasses, wllich providic seltcier fr)r migratory
and sedenitarv hird.

*Ihle consiniction of i hic lProject will f1ot (iistiupt the eology or iiie weIanids
sianificatlyv as thic towrs wvill he placedl at a safie distance fromii such ISF!I

EenIoRicnl ;el S inL for E;roded i(llnls

*The severelv enrodled land(is hcar scanty vegClation vitli a varied hin-diversilt.
IThercrfore no cicrinhic plaint associalins cani bc recoi"niscd. At places wvlhere IhC
erosion ik very aric'ive. hi, In .SF j is dIrvoid of any vrtgclationn vhil.c at ot hier lilacc
sctatlere(d vt reaitfio ic rolin(i wilt varietv asSocintinS ( 6-BwSivP )/flgCr '. is
Ihe nly! WIags h 1aIt Nis a 11i Cn(l0 t rowv alonrg vih h hi?m/, oma, limnima.

P:enin2iWit setti,,g nr Wentilered Roel P'lains

Ihe areas with eileel soils on Wcitliered Rock Plains ae genierally iusedl fo-
aIricrllt,rril lpimposes. Ilowever, thle arcas wivil shllov snil crtsts and sloles have
been coluuiied by 7Zi:v/lP/i iuun,md,rj.itr /)odtoinl visV-os,. ./1.stic,a irI w,r a'rnd
C v)hwi/.mrn jemewwr'ctiui. InfreqtientIy .lcrciarr nmde'ia.7. A Motmsx trights.v./ I) igiweji
"li roix I )i. iclqra w r i.rheigtim 1'Jr7/'ICe7 ril/'hi I. I o'/i:t iypi,rt u tii,osu,n ,Sii
rhiar an( iitieJ ,i71, sP.

FlrolngirnIl Sietting of Piculriiont Plailln

I'le vegetation ofr Piedmont Plain incIlldcs dominantl tlees like I)igifatri ,/loris.
1;rnflgfrA'n*n .' 17/u.rnidx associatled wit .4i Ciri ,Iilfnfti(Yr. /'rw',i.vjliflul anlli shirubs
like Prsn,'v. ,vs glIilI7iIn 7.i ',hmvs "mrmitlari-rn and ( C lL 1 i.v f) '1t7.

Frnlngirnl Sritligior n hillY Te -rnii: (Reserverl forests)

I lilly and rnt7i 1 mai no 11 s arels shrown a hiuh lio- liveisit a nicitlaly lie p1rotected and
reserved foresl area; -Ie transMis-sion lilles pass thiroirgli om lcar-by a miumier Of
teserved foi-ests Thiese inleiic reservedforests of IKavab Gar, Chhihiivali Kala-Chlln. ha ii tsr-at anKl l)hutiiimi With tle elxt,e uionl (If iioavoaidahlx cirilvnl: Kancesa
lIve transmi-rssion linies avoid tjilc reserved foresi arens. *Crtsfing ofrnarolia-Rctvat 1)/(C
I & 11 lincs over Kala-Cilitta rcservcd foIrst, alir tlat f ilarotliha-Rewat c/t I & 1
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A\holil 27 srics nr wvncr hircis (hIv- 1 Appcndtix () 1n s been icicilliicdl in theariien
nr (G13l l' I'lic inilmortialint Waler hlIitis in N WITI ns shiit in F'ig. I ;mnd *llhlc-2 *r

Appcend.-D) arc Imicia D);m. Thanmdnrival (mmaaw Iesserv. Klhshi Rescrvoir. Nalligill
.- - i, )hlanDld ali tiKliu;lr Da)nm. All ilc-s wvellmidlx nrt rc on.ihc tigiht side Ithl l dc u .ismind

8 ' ni:1lrnelt- (ie mligranryli ircis. ConmI.cvtntly} [lie mli,cralorv hirtcs will kccl- 1l1c11lseCJvv
awav rrO thc irna tijisst lirneS tclning froill (UlBI iI. MrecivLr thc entliw. ill Il
and otul flv riuttes are also tni il1e riglil side (Fig-l & 4 ol' Appcndlix D)). Iecsie in,
infuIienice of proiccl aclivilies wvill hc cxicn(ledl In i1ic te irtis migraling o (Ilic a;bivc
iimnlininc(I waler hodlics. 1iic imniprlant wveiamis on lite ikn sidic Or Insildv are Mangl:
l1exervnir nncl Ratsul M3irrampc which arc also 81)-')f Kiii ronm il e prnposed rutile nl
trnnl;missitn lincs. Nl-covcr. lihc comipl.-rishi ofl'''nbl. s &2 or AppetidiKix) rcveall
that lltc averigc popullionu in nhovmc memimicinn wrler hidicis or NWlP rnnges Fromn
S2.) I R hirds as companred to lhe nvserngc popilation ril' I RS3 I hirds at Rasil Barranilge.
11 niny he conciudecl Iliat transnmission lines will havc insignificnni lTfTet ofl ilae
Iulipr:aworv hinkl.



over Khairi Muirit reserved rirest was uinavoidlable., q% these rorests full across lihc
alignment or the lines. Simnilarly, negoliatinn of Tarhela-lBarotha-Gatti )/C I tR& i
lincs with Kawnh (iar reservcd forest was unavoidiable ctic to tlhe existence of
sctIlements alon,g ftiC border of the forest.

lier rc-erved forests on lhigih miiouintains hold scnih foirst at ils clirmax stigc shnwinig
clear strata of trtes. shrnth and graicscs. 'he donmiiianit spiccic, however., inc.lde
.1c1COift IltIrNkeUi, U'a firragiln I)txIone 17 i'SCOSR, (-/i,1s)WO/PR01 ./bl,,s r tlUi
)lrerita.r& ofuiarh 'Ilihe dominant vegelation of ieiidiuini prtected hlills incld(les

I'2h,imhI,itr .'. in association ivith .Ii, A tyia n l(tIItkkl. I.Ow unprotected hills lhavc
ucrerally undergonc in excessive cuttinig for friel leaving behind grasses forbs and
some btishies. These i nhicide Pc,xtwlum *'../ wholpagmt jrAmjeul ite.v Il)igil'ria
,di/7t ivi:lhx mimt lfli/elr,7 and ('Cpyparis afpkilo.7

Abhout R% of thc total stretch of transmission lines (ai)out 235 kni) will pass Iiiotrgh
five reserved forest areas. namcly Kawah (;ar, Chnbhivali (iar, Kala (Chitta Khairi
Niturat and D)luimii 'I'hc spread of thcsC forests is shwnw in Table 3.2 as Rotugih
NMouniain l.andl. Thcsc arc not proiccted forcsts or natiiional patks. and( arc accessible
to Itle local communiiii ics for limited borrnovinig of titelwood and herdinig This is to
avoid hieavv ciitting of thc vepctation. thuis dlentidatioin oF ilic hills 'T'he ecolovical
rtudlV oif these areas has indicated that these do nOIt iear any rarc and en(ladlgeiedI
species tmat are iikelv to hle eliminated by the construclion aclivities (sec also Smrciior
q 2 -1) I he veactaltioii hat is likcly to be cleared frotrt ItIc lihiiite(d cmistitction SIte IS
widel v pli eadi ill tfle vicirliy. T'his, in t inrle, ia CniCIO;tch ihitn ohtlic afTectle( areas

.1.6.3 ll,n

The inforiiationi on f,tauna in thc Project area has been collected froii thc Prinjal
Wildlifrc D)part ienit Table 3 15 shos ilic moSt comiiinil Fanila fotilund in Il'rolec area
Aecorclitiuly. aIcitit 4IR IeITCstrial hird species and 27 wvatl ifvils (nligratoiy bids)
11ave heen recordef frnin inte lProject atc 'T lie imprmttant mnit i ismal species repiorted
eVIrC6iall1 fromi thic resetved f(orest areis, im7ostly in k:ala Chitia. are about II in
nilumer, Besides. reptiles. amphibians andl colniton nrnnanimals likl; rield rats, haIres
hoars. etc , are ver-1 c 1inijn thie project area

Thle crnstruction activitics wvill havc minilmumi afTect nn tlic Icrrcstrial ivil ilife of llie
forest arcas This is becau1se that the lines wvill pass tihrottugh the regioins of tilc folesis,
which do tiot have thick vegcaalive grnwh, tIlis, rarely populatecl byv ihe wildlifc
Morenver tle coi st riructiom activity wvill hc liiitcdl in a nnl-rciv corridor anl will he nf
a short dmttation, As sticilic the vildlife wvill have qiltie a latge arca of tlhe Forests to take
Ohelter (Ocr also Sction S 2 '1)



3.7 IIUMAN RJESOUIRCES

.3.7.1 Hlistory

liuere arc evidences that the lProject arca hns bect settlcd sillcC stone nges. fl[ovevcr,
historicallv the first record of civilizationi of tlhe area dlates back to Aryans. In tile I5
centiury BC. thc Aryans from the Asia Minor invaded the area from the northwest and
pushed the old irihahitants, Dravidians, towards east and south of tndia. Then Takkas,
who were snake woirshiippers, followed anler few ceniuries. 'They fotinded TRxila that
remainecl Capital City of the region ror many centitries. One Or Iheir chiefs, Rain Gaj.
fouiniled (ajiptir at tilc site of modern tawvalpindli.

In 326 1C, Alexanider csosscd the Indius river and( mnarclhed against Taxila. Raja
Amihihi of Taxila allicl himiiscif witih ilic theceks and fioughl against Raja Plortis nf
l.ahore. Afler the dcncai of Alcxander. Chandar Gupta established Mauravan dynasty
in the region. Maurayas remained in pnwer for about a century. In 262 BC, A.sdhoka
adopted lBuddhisna as a state religion. I ater in 190 BC, (ireeks again conquered
Iaxila and ruled the region for about a eciittiry. Kuslians followed the Greeks. Tlic
Kushan rile persisted for another centutry and they foundlcd the fiamous Gandhara Blt.
Ily the invasinn of I (tins in third centtiry AD. thle Ktishan rule and Btciddhisin declined
in thiis region and Ilincluismn again established its footings. Rnajputqs nre ite dlescendent
orf I uiii, vho nticrl il nreia until sevenih century Al) Aflet ihat, thc glorv orf axila
and Gandhara was over and the region became a lprincipility oif Kashminir

itn W"century, lltis rcgion lccamc the part of Ilindctshalii Kingdomii of Kahbil. Aflcr the
sircadl of Islam in Iran and Arghanistan, the capital or Ilindishahi Kingcloni vas
sh1ined to I lund. a town located at the rightl-hank of nditis River in Swahi l)istiict At
thc becinning of In"' ceniltiry, Islam caiI1C to ti1;S reginn, wvihen Mahlino(I of Clha71ii
(lereated the I iindtu Raja in a fisghit occuirred in Chhiachlih lains near Allock Maliiood
GTha7nIavi lestoxwed ilte rerfion on Ghakkar Sliah, whose clescendents riled the area for
R centuries directly or tinder the flag of -iniglhals. Ghakkars niled Ille area u1ntil 1765,
hetri (heir chief was slain in a battle against Sikih. Sikh rule was not very lnng. In
1840, they surretidered to British army at Rawalpindi.

nesides invasion ofr diTeintii races rrnm the noritvwest, ilic area ha( vilinessed
inin,sionic of variouls itibes fioni thc soihr Thiese incmincdt Janjutas. Khaltars. (Glicbs,
Awaans. hialyars. AIpials, Jodhnras, elc,

3.7.2 Sncinecounioniic and Cultiural Setup

(enernl

J his sectioll briefly deals with thc social and cultural selulp of tihe people nf Ihc
1roject arc'a This ha.s beetn compiled rfrom the. socioeconomic suirvey carried ont in 36
scIlleme1nts falling close to the routes of tlhe transmission lines. The scullemlents
sm ireved -ere well stratfiFed over tilc PlOjcct corridor as In give a represettnalive
pictuirce of i the1 area. J



The suirvev was carried otit For bolh maic anti female mem11bers or the societics. Togather maximium informationl four-lcvci survey Avas pglannel. Ihese incilide(d tvovillage-level surveys, one eacih for male and female members or the communitics. *I'lemale survey was aimned to obtain nccessary deemograpihic information of [liesettlements, while the rcmalc stirvey was orientcd towards fcinale-relatedl itfinrmationonly. Besides, individual-level surveys for bolit male and(I rcmale meminers were
parried ot. It covered aboiut 600 male mcmbers and 200 frcialc members.

For the piirpose. two suirvey parties wcre mohilised, nic to cover the Altock enid orthe Project and other for Rawalpindi end. Each survey lparty comprised two male
members and one female member. For cach type of suirvcy separatc qiestionnaires
wvere prepared and pre-tested.

Tlie findingst of these stirveys are briefly cdiscussed in thil stibscqlient sectinns.

Popldation Profile

Ax referred in Scction 3.2.2. the surveyed scttlements are constituted of ahout 2,095
hl'otseholds wvith a total poptulation of about 12,.373 heads. (end(er-wise distribuiinn (if
tic poptilahion is given in tlhe Folloiving table

Gc:medr-W\'ise Distrihutioni or roel.tasitir

Populllatiii l)ivision Numbers PercentMialc 4 ,190 33.86__ .__ ._ . .. . . _ _ . _. _ _ .. - .. ._ _ _ _FIemale 11,9() 31.52
Childrcn 4,283 34.62
_ . - -- Lrotal 12,373 100

Albnut 49% o)f hile 11"useelclds arc Muslims and tllc remainimg are mostly Christians.Filhnicallv. the poprilationl belongs to dlifrcrcnt clans. Thesc auc shocvn in tahle givenon page 3-16. The majoritv of the houscholds arc Awvait ('12%o), followed bv Syed(.5%). Khiaihar Pathan (11%O) and Raiptut (8%1) hlle scrvicc groups (Kamic) also fotrm
a sizeaR,le fraction (0010%) These incltd(le Tarkhall (carpeniter's), l.ohar (ironmnonacrs).
Nace (baihers), Jiulaha (wveavers), Mursali (sweepers), etc.

Prorexsiort.l G1oIIps

It spite nr oielolfuina to dlifrcreni castes, I hc manjority fiflc tleoncads al e attached(.ith the an-icitulre. Of the total aduilt malc popuilation, 70%1"O arc agricilitiriss, 16%
ire in government scrvice (mostly in army) antd 8% i private service, and 5% arc
laboturers or nmeeployed About 1% pCoPle aeC in usInes runnililg slops in thevillages.in(e

It has. beeni reported that there are abnut 2.n00 tunenillovcl persons in flic suirveyedzeuleinenits These include grown up cilidlrcn tlht do no W( to school and the a;duilts
1 -,S



ihn are partly enga.ced in aigicultiure hecausc Or sfiail landhioldini ( Of thesc.naholit
2301" have sonic skill, while 7 7 % persons are uinskille(l. The. skilts iticl(lc (hiiving,
wveldint. carpentry, ioninn(itger, etc.

i .Serial ll -E Imiilc Croup Nitmlher nf rcret
lnouselholtds

2 Syc( _ __ _-- 313 _ - 11.95
3 Khathni 300 14.32
I _ Rajpill ,__, __ _ _ 160 __ 7.64

. latit .22 LS
.A5 N ,__, ,iuhl_ 3 9 1.86
7 rsi _ 2G 24

1 l } Kaniic 231 0 0
!. ' - _ ( o)sCX esthc_ } (asics .. - 74

___ ,otal _ 2095 I(.()

'Ilhe feialc survey has in(licate(d thal t aboII 49% %yolnien arc tililigI I tisewives ItIeV
take actic lpart itn tihe farrnilig activitics citler assisting ilic miale mmciliers or lmnnin!.g
file farnim independenitkl Of thiesc, a few vomenii are lamlowners Others arc imingiins.
dairy Famrins or lomillilN f;nimis Aboult 1'1%vnolileIl hiaVc adOplte(d Iacica.I
niantmiraCtitiing foir si ippllnicitti f hicir' husband(s' incomIl ()Inly aibot t 3O1 ;iC wIolilCil
iirc 1(151 the nhollsevvives while tlhe remnainint, 7%tn are in other prolessimis. like
techlel.. llIealthl Visilors,. Midwives (Dai), etc I'lle --onlet' in various prof"Ssions
have indiicated a mnitilii iticnncme ranpins! iimom Its. S() tn his 25,00(1 MajoritN- crtite
hIusewives has shown their interest il learning sonlic sklill to supplemet thc
llotllclinici iiiconic seIii-1 lc

F.dulca't ionl S<tnti,s

The liter-acr staIls of tile a(lt popuhlatioii nf tihc survemed secileimenis is as given tlic
abIle lelow

Distributtion of Population according to Literacy Rate

('atf [r-rv _ l\1n tif J 'e c'wit Feinahc' 1'ricenlt | oiftil _ | rer'Cc,tg

1. _-. >.~2 81 .7 24, ,
_ n Ii 9( 6.5



The tnble linwes tliat the literacy rnte is morc for ndtilt nmlel popitantion (nablout MM%)

is compared to thc fcmalc poptliation, whiiclh comnes lo abotit .3/0PI. On Ihc wiolle

about 7WM adulct populatinn is i literatc. T'he crdtcationi level of tnhc adilt Opvtilation is

shown in ihe table elo)w. or thie ltcrate. poptlaioii, the icvci o(fcdicalioui is monstlv
hel,nw matiariicatlion. IThc trendl of Ihigltcr education, paitictilarly in rciiialc populatioin,
is lowv. Thlis is bctlcCUC of lowv incomc of ilhc popnilalioni an ui non-availaibiliiy nr

inslitultions of irigher educutioni in thc area.

Level of EdLication

i'r'flueaiinn I,evel MDIC ro n ?!lIAtj} Fe!imale llOpIfiltaiOn

-Nos. Perceni t NOs, PerecenI

Puimarv 662 39.05 278 36.19
Mh iddla 389 22.92 .32l 2.05
Mtatrict,IaMiori _ 374 22.06 99 12.89
lnicrmichliatc 136IC 08.02 X3 04.95

Gradi!,t c j 67 .(1.95 21 02.99
Ma;stcs I . '3.0? 5 0.66
l'iression,, l 00.99 2 0.26

§egl.ll ~ ~~~ (, 1r5 Mrr 76.x 100) 

Fable eiven belowh shows ilc nutbiienr or virious typcs nf instiriojos ioth for iiilc

.and female poputlation.1 availamlc in (lie reinin Except fior a fc', these institotions arc
generaillY located in the niain setticrnents of thc villagcs, wihich may hc 2 in ( kIm
aw%av from settlements sur-evcd.

Educalftion t;nciliIl

I f 7e r t;seitilinl- _I-1eI nlilll OIl .* .e ,;,, -! -Felninie Irltistilli;on.s .R tS(rtl lgil
No. of 7 No. or NN of No. fr Nn. of No. or

ili -t-- Iillolins cel.s t;cts Instilttions Teachers Stideauts

I'rirnarv Scilool 2 - 22877 _ . _ .-. 22

Middlc_Scti_s0lo3 _0 15 -750 M 07 550
__ghcXex _ , _. i7)- __ 750 ox I 07) 55

imhid S~clwm 02' 27 2,700 M1 . 08 7001

t n1g_ ___ I O.2 | 0 . 0 .. 0

oanct l ia _ '~''_. .. ~ _ _ . _._... _- .

'I olal_ _ --_-9 n _ 4. _ ..102 ~ Ot7 6 4,372

"'ite labic shn is that Ifhc renion is devoid of any instillilins for higher educatio.lior

this, tle srldents 1havcIn ,t2n lo to ock, PateJiaig and Rawalpindli

or thc tota,l cn] S of the SChol,O aboutil 3000 ston clcl,s uvhidc frni 75'° 1 f tie
childrcrn ounlulaion. arc from iltic senlcnuc,jt-s suuveyecl. *llac renvianirig strudents aic
(nim the main and otiher sCItlenients of ile Villages

1.17



Ilenlili Facilities

liealtli scrvicc. are almost non-exisling in thc scillcnicots staiveycdt. or the 16
setilenienits. only toxvn ilaces iavc rlasic I Icalth Jnits. IlTerc is onily onc main village,
-lahbta. where a hospital is also availahle. E:ven tralitionial mcdical practitionets, like
I laikim. 1.1 IVs/Dai l)ispcnscrs, etc. arc scares Of thc 36 seitlements, therc is Dlais at
15 places. Hlakim a niinc placc and lDispcnser at one liace. Tli' pemple are mnstly
depoencent on charms and lclcssings (rawee7lDllaga) oblained from Sihrinies. Ihc
set ion0s patients are takecn to hospitals in main towns, whichi may bc utp to 50 knm away.

Thc most common discases in the area are nmalaria, asiltnhm, skin and cyc infcclionis.
hverpictision. P.astro-cnteritis, diabctls, etc., in the order ofr mention.

Malaria ic a vecly Comnnnn (liscase of thc i'roject aca. Thlis is mainily becausc thiere are
rtminicrois, lar'cc anld snmall i npotud(niiiciits in the area, whichl incitluel natural and(1
*.ilinnadel lakes, anrd sonic cxtent village pondis andl (ilici drains. liesc helpl ill the
lhreceliit! of nior(pittoes Two m1ain ipiosqiilo species" (%,coors, viz., Awilyhelev
Cu1,*,o-1fill.S andci Aiflr/hch' .mich)hen.vi are fouind in the llroject arca. Ilic Proiecl area
licint niaillv rimril in setup, tihC former is thc lrimne source, oftransmttilling both heniun
malaiaria. I 'Iasnvto dilumi,i -i(ty(60-70(''), anl(l nilaiiiat mialaria, N'leT.v4)4xiftil ri , falcq'eii
( in-t .14 licT qslecier norm11ally hireedls in clean watlc of the lakes andi villagc ponids
Air,phrlt *ev f.y,' , ir mllailly al ulrbn vecior and liasmiliis benign mnalaiia. culkx
moquitoietics are ratc in the PIroiect area. This is becauise that tlie tundUlal'tig terrain of
iic Project area raniclv lid ps in creaitng inlmpoticlmnicts ovillagc wvastewater, wvhich is
hlilemai 1irceeiug ground rfor this niosqitilo spccies

Otiler Social Amcrnifies

In sitlc or the fact thal thIcse villages aic localed close to the couiiit;y s Capital City.
lie availalility orf ociail amilnities in thc setllenlits sn "eyed is vely pooj or the 36

slcmtcneln only 25 ac ciccirified, niic hiave water slililily schenies, while open
drainage system is availahle in one scillemcnit only Abouit 110 tuil.cvells. 3 10 opln
wvells a IF, (RO hand-pullips have bc)cn reported in tihe suiveyedi settlemcmnlls 11h meel
the con,;limptive anid non-consumptive water recquireimienlts of the popillation.

Onlv 24 settle nits liave proper roads lor link witlh the rest or the cointiy. an(i or
thece. onlY 14 SCetleninCilt. have transporttiion faiilit'S Teleplione Ficility is availalble
In s'I se1tfenicnis and post ofirce facility is available to eight settlementils Natiral gas
iS a vaillabl in one Scdt1C Ilert nonly. The people of othll settilemcnis predominant uIse
f1l0woc,d hrcirotiulit Frnil, Ille tileir fiCl(is an1d Wasteland. Twentys svettlement s have
sepositedi tilat thleir <(.n e oz(r ivsclwood will bc ac iross the I ansmis.N.gilines

PaL 2u:i,i I Iidrn C~oiifIaItiiic Rep ort nit Sriptleiime,tct,,,l Erzi~irmotunensi. ISi IidicS: (CIL'le' ip 1992.
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M airket ing

or Ithe sliuve'ed stIliellrivnls. vewity-foor settiemcnis have bIeern rcportei to liavc aboitRg sihps. o r tiese. Ithe people frotih fle elcvcii seillenients have reported that the
items or thc daily uise arc nvailable fiom the local shops. Fouilccm scitlemenis (in not
h1ave aniv shiol 111c pcolpc hlvC to travCl 2 to .10 kn fhr aerqiuring iten nFclaily use

Falinly Income

Incomemc of the people of tihe Piojcct area lias hecn a bstricicd from tllc individual malc
suirvcy. Ihis has leen shoawin in the tahle below.

Anuntial Iiionie for D)ilTerent (Categories or ntnmiliies iin t(ie .'roject Ar-n

('atce nrvor T( LandlhW.ling Aillua I"nccr rrnm Agrikultsler Anesntul ictiomne fmini Olticr SnvtrersFamiliC % Sizc
I (hnn Ml) M1inititnm Msiiimaxiln Averagri Minimiumii NlrnMilamlls Aer

Su-i-mence 2.n0o1 10.0(1 2.0 0 , _,.000 27 . .
I.cvel
Sml; l lo 200 I 12.000 1 50,0(0r) 150 (11 1.16.000 ?2(500
Farmcrs 5-10 ha

rnMdimrr 2r 0-420 K 9000 252.000 97, 500 (1 60,00( 25.257L armer '-2t) ha s tn nnnn 1 7n n( }x7

rlndles I K
Famnilies 6I 0 -60(0 I, I t)

The talblc gives ,iIic anl incornc fiom aArictlttiu anlld oitler somtcCtS for various
cateLyoriex oF r3tnilifeg w0il respect lo lanl<Jhol1dillg rci7C.I isnr:ld niirlll

n1ailltEll alslaVlap. ilCOllC of lilt, peopic-s illilevIcOeN1 (ittring i srv lemiltlim"ml alnd iilax-fililill illlCfillC FrIrcs hlave been lakeii rOr iiic 11].11VIf11l.l ralmels
rRiJingtishin1 fiI' reslecclive gronU ic, w cict ihe avcrage v;lIrli hns IhCCIn (Icrivel rcir all
the melmi'mers of thatl ±rotp. lIhnutgil tilc trends nrf inimurnil, and I;laxirlImr incomes of
various agric^slttiri groulips liave rciatively odtd distrillltion with rCspect to thc
lanidhiolditng Si7C. thIc averazge inCom sCoM a veIgo(hl ion1ship. Th'liere mnay be iiinlv
reason fnir t Ins lie mai OliCS are I hat at individhlIal level, wVhic iC the biacis for
alstracilrig i 11w mitimu un and( maxinirurn inconmc Figures. lle itriniie is dcpcniln 0ii1

lilthe tVpe nfr lanid. ctt)lsosawn anid til P inpt lsedt rOl co0PPin,9 I lowevCr. when avcraye
of hle wole lot us IStken flthn variat ionis in tle flaclorls menfirmed above are accourntce

It hias baceen nt7scrv hd lilat thec fatmily1 income fromi te lanid is larely sprrpicmentc(l his'
incotlle F11 otlhr soulrccWs .lSuch tretnd i. mntoIC pflhid) Mmuidill tl tic case of ramiliesvith smaiI alindholdill2s tllltn otherwise. Abouiit R21 or Iluc farmers with landloioding,s



bclowv Stllilsitclic level i an'c oether snitec of iinco.onc ' 1h itetid fr or ticr -atgorie iS
75;n. 5;7°n and '% CrlcpcctivCiv for faliicer with gimall, ileiitniiil alc lartnw
tatilltiolillt ns

3.7.3 ( O tillma;l studl Arelneological Propert ies

i)tr itiu, reconnaissance visits of titc Pro.ject arca. a niiinber or shrincs, etimal
buitilismc an(d nottndls werc found( lyinig ticar tihc Project corridor. Thc (ictaiied sinmv'y
recealed th.at ahomt 10 ctlitural/religiocns propet-lies. i.e., shirinies (2) nni gmrvevnrds, (9)
raill ill ilte lProje.c co rlidor (see Tables .3 3 tlhroigl 3. aI md a table in Section 5.2 5)
Ol or Ithc shrilles, at JiOdI, is located al about 30 nii away rforn thle centerlinc. which

is a cafc distamimcc' foI hlc pilriinagc nctivities. Tlhc oither slitiinc at Dhliok Kala K bit

Was located at a (listance or 5 n frrom thc centerline. Tihe nliignmcti of (lic
IIansniiston lin' ie Ithi sect on thas bieenl clian,cd ThlS inc; casing tilc distance ofllhc

iarat (shrine) a1i(I nd ar-hy houmse has inc-casesd betwCcn 30 t lo 9C5 m

Xiost of thie uravvards atc localted inl hile colni(lor neat to thc ccnilerhinie. It has licel
as-imed t ihat nio lower is iocated in thel giaveards Safe. conducitor clerance over ilic
"I WaOV1ais will inot olistilcI tilie hitulial activities lholttliti dlts llption oftlic graves tita
o(Wc (it, ing I rwitnin O tiIF ilc col(jictor, hlik 1cing a maitlter of creed, tlhe Crmlactclos
vill take CtvIv (caC In .lvOi(iilln2 dcistills ption Iln spile of' this, the l nluinem will

r,- on mi-irctwiollt tlo tcntililctotlls Io obselrve thle sanllcitV ofthile ,lavevards

Iho tllu)t tlieC Iiinlnlllillwus Ir lth 1ramsullissim lines geeli ally have avoilded sircititrecs or
cuIltuirnl importance, the cilanices welrc heCrc t hal tilc rojenict mihii g isdnpt hi(dLkICI

ltilo nilents I1 his iCUat ;-ci. thic D)epn:1 tilent of Arihaneolngy and Nitisenimss ivac
cotilactecd It was l i^lillI that evell tile (ICpat w11ent h1as litilitedI illjfor malilon about ilice
area 1 hlis beinlg an oigiatory tundie law lthat a bclarnllice celtifictel shollid he
ohl.ltilteid froni tlie departmwent before otist nict inc lite rioject, Iie 1)ceat tneut has

rUttICuestc a sulrveC In I llis respect, \VAIPDA cnleredi a contract with tile l)epatl-t1enllt
tol carry oltit ilie study of tlic area Allcr carryinig ouit fieldl stirvey, thc Department has
lepoltieM that no arciaeological sitc/evidicicc lhas been discovered, Accordiinly, ihllc

r)e(parlmcllt has1' IssIled a cicalanlce certilicate Trils is alitaCic(h in Applcnidix "rF

l .,))
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r.TALE .2
DISTRIIUII-O.N OF TRl.ANSSIiSSION INEsS wuS i IWTRSPECT TO LANDFORMIS

ralt - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ T I ! T o t a i S l r cU t h o f L i n e s

j l ecrziis j tal nItorrrTy !Siruich o Tr;tinni,~iiiI uines in l nt j failing In Various

* I I t _________________v_vI_'I______I_km
I I I' it Ill.~11 IV V \i~' I _ Vl 11 IX Vtl ;im *

to : , Neady Level icesaF I ; '
P2ecs - ; -- - _ ._ *J8 I :Qeo t04; 530; i 255 I 220
,.', e~y e%8csri el -- '- ID i 

2a ns i5 tq 3 ! 53 2_!~~~~~~~~~~~~~I I

Lo, s->- tDss P'a,res |ite'0}X.X... .i.

;v:'th Ger ja to S eeo Skocesi * 54 i 2 417 J__^- 3_1- 39 94 17)1
L -4 lc_ssected_Rover_Terrace_ _ i - I - I-S 13 _33 _ - I _67 tS 54

* ; Scver? Iy Erod :ed iLar o I J 2 7 _ _ _ _j _

i Ve-o Guffies f °0 - _- - ,M S 42 ! 4 9 42 2tG
:Rvugh 3rcKenRwugg;est |; j; 

_ and , 5 iJ4 1 e3i_ - 35 49 2t 54 | --963 ; 5 259
E s Wealher Ted R ack - I _la_ I i_ _ _ 

- jteri Erde Lan anwIU r tj I I j i 2105 {|

_ Ur ml_la__ _ s_ I _2 _ - ; -- _ ,_ _ 0 355 - _ _6
!_3___ ougn M t Lan t 11 n Land 2 09 i -355 -- 2 -;9 '9 ! ;9 '45

* A cve Fdrt is ;I 39 Pan
'O Misilarnectuseire lan er-

c* tNaAIracechanrietc n ;i
_________________________~~~~~~~~~~~r 053 - o:s 32D 9 - ~~~~~~~~~~~~~~~~~~~~~~~Ai -3 0 2A ; 3J2 1 0

Tcri LerygdlofLnes 26dt4. 247 1 341 ' 933 69 , 3 i -3' 3 2;5 -42 7 2

Note: Transmission Line 4 I Tarbela-Barotud Incoming Double Circuit I & 11
Tra;nsniission Line N If Tirbcla-Barotha Incoming Singec Circuit I
Transmission Line 4 III Tarbela-Barothia Incotiing Single Cirruit 11
Transmission Line 4 IV Barotha-Gani Outgoing Double Circuit I & 11
Trantsmission Line N V 9aratha-Gatti Ouigoing Single Circuit I
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TAIILE 3.3

LAJND FEATUItS & ITNFRASl1RUCTURE VALU,ING WITIIIN 100 mn CORRIDOR

Tarbelat.fnrollh Incnming Duluble Circuit i & 11

Reduced
Dittance (in) lhtnl Features Infrsntriaeture Rems

From To ___ -
0 I f. * 1'erraced lAnd *vith steep I I I kV lic at RI) 143 with a rleyontd Rl) 0+00 np to

slOrps. clenrance or 1 0 m frrcr the s vtehyard ix still a lorwe section

jircnoseil TI.. a. its finalisrltn ir iltncled tviglt
the layout of Gantsy Tntver at
swtchyard, whicih is under
plantning.

' L*I.cel Ic' f?arV level land WiLh

B*nrodia Nnillah nt RD 59S-
_610. 

/%2 91r. RoW (lF Titilrnu.re cintlitcl nf

- , . __________ 1
. )16 224r( * I fighly hrokcn lInd wilth (icep On reiest firnm frnmt.hn people.

nil lies. Pert of Which deJep pt%llics hiave been fillvd In

redeveloped to level lanti. redevelop it fnr pricultiore

' Nullah between RD I 16R-
1438. 1506-1579 & l6R6*

22.11 41 In ' tUndulating land with igentic to I. (Irn-cvart ; ttl) 2526-2660) 1 Groveynrd. is likely to be

rnderute sinles. aIi'nn ccntral line nirctcliing by' 20 disrnpled durinp constnuction

_m on lcf sidc uld hevond 50 m on aciivitics. Iherc is no lower in
rigtFl sidc . this stretch. however, disruplion

2. Kuitein viliang trncks al RD )s mny occur chiuing stringing

2AMlI& 2840. 'Vcmrore, thc Conltrnctor nccded

3. I kV lincs at Rl)s 2R32. 1276. to be vigilint diuuing tlic %%oik in

3324, & 376 Iitvi clearatice from this ann. (Reference Section 5.3.)

proposed TI. by 4 mi. 6 m. 7 m & 2. Clearance for existing pyiwer

7 5 m, respectivelv lincs is wvidin s3fe limits.
4. Mclalied rond (Attock-I)Akhner

rond) at Rt3 3295-3307.

S. Mctalicdi rand (Atlock.T3mnl
Rond) at RI) 3731.3761.

41 Ir 6i.l44 ' Undulating lan duiih I. Kitichn villitge truck zl 111i) 479.

modernte to sleep soipce. decr 2. Mcinledt rnoa nIt RI) 56f5-5673.
gullies ao Places,
I Nullahs at RDs 4894.4934,
5350-5424. 502-5830 & 61fi5
6200.

6344 7920 '3rukcn Ilnd with steep slopcs, I utclllt village Irncki al 1l) 7378. I. 1ovcrs rrc localeci on siable

Nullahs (4 No.) at RDs 6344- irond-

6490. 6704-6794, 6942-7020,
& 7595-7847.
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I'A 1f1 l 3.3
I.AND FETATUrRES & INFRASTRUCUITIRE FALLING WVITIIIN tOO mti CORRIDOR

l,rl,ela-Illarntilin Iseif)infigi l)rnoile (Circoill I A 11

Rediuccd __ 
Distance (m) Lmnd Festfure InframtrurttIref Rtiemarkc

Fr'mn To .
7Q20 oj 'i) * I In,huint mingul lwfitlh i . Kuiltin rnnti al RI) 8212-R238,

molierniC scitpe n c s tilliic it 9019-9042.
places 2. 1 1 kV liuic at IZI) F271 with n
I Nulit nl RI) R35.11-R151). ekaminrc onr7.5 in.
8561-8581. & 8629-8737

9150 11)22 1 * Raihcr lifmketi I udi wilh letl I. I nvers nre locict ti nn Inkbl

_ _____ '_ Nullah at RI) 99711-10137. __
10221 107 17 I.cvel In rnen Ic lcl hind %i ilh I Knlchn vilinge Irnckt nlIIl)

PeCnlle 5o1pc I1 n11-10442, & n fhrwiwnm nt RD)

2 R nilwiay linc (Aullck-. nidl) nl
RI) 10)721 10726 w"iti, cil-nimicr of
I I tit fri ito prnpoec lI 1.
3 T1lcplitne a1ic it II ) 10717

It)7.17 I 1 i * (;jt-rlrrl nIlx hi :ci I:1siii ~ idli I Kich6 ln vtllnŽe ireaks :11 1RI )c I IZ.. I ie nl m o v 'IIt tpliIImp llw x..
Lctrp pllivcmid1 i., c-,el it nent Iv 11617, & I 1 711 2 Mlctullvd r-idl nl. iic reultuuct
I cvel Iinii n lnr r n.c (All ock-.Fntch lnip R lnlii) -it RI)

rJtdill.11p (6 No,; ) nt Rl)c 121)11-1 2.61
1 080 -10 7 1107 1.1 1 I00. I Mcniie&d ronth (Atlkl lisitionk

I 2R- I II14R. I1221-1230. Rmlnd)nt R) 126017-12651
112R1-I 1306. & I I R7- I2lIR 1I I kV linicnt RI) 1291 1 %%ill n
* I nlit Rivcr nt RI) I I S- clm nire o(f 5 ni fitmi liottisetdl
13f'160 .'I..

5 cI'ittnphoisc it PT) I 1161 I 11 7n
ot t ltf c Igc cf riplit lintik (of I int
Rivcr nl a diIinnce or 20 in frimn
cr. lirnl linic nr I li cnn idnr

I (I50 1 *i29' i cvet In enm Iv level Ind litiu I Ktitchin vilinge Irncks nt RI)
vem pentle slope I 3R66- 1 .3873, & 14 2339 1.1216

I *'nt2I 1 IaR fI lilv nren with tee1 i *1lic I I I-ce- nI RI) 1601.1?2-I (S2 ni n I I Irnimes nitz e nte(i nt .:11
viii u'eq~ 1 tllic tih:t.nt,w (if IC,i ll n. ftlotll Celtirnl diisnticc fim oill lie pI rvo'o-wI lictti

NnII;itil (3 Iis ) .n RI )s lin onti i pll icic thic ol e fee ille- ietilnent t 1'

14806-15017. 1 SIR7. I o 0& reiqiter.I
15787-1 51t30

1 63R0 i 6Rll * l ent nicd Innd ith p% ti to1 I . Ktttmi. viiinpzc trinck nl RIl
_ntroderatc slolics 16880 169I86.
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T'ABLI, 3.3
LAND FEATURES & INFRASTRUCTURE FALLING WrITIN 100 m CORRIIDOR

Tarliels-Baratht Inncmmino D)ouble CiIrcuit I & 11

Reduced
Distance (m) Land Features Infrailructure Renuarks

From To
6rm0 20054 * (icncrnlv ttndulnling lancd I. Kuldci villgnc track (6 Nam.) at 1. All the iw. ues in tle cturidor

v ith gentle to mnodcratc sloies. RI f8 1688(1-6986, 17141-17145, in this strcicit amr slt safe
and Icvel tn nearly Icvel pinltenu 17175-17179 1771 * -17720, RiD disitance 6romt the pprom d
at pilacs 194 27 (rctiway), & 19861-19I 74 . transmission line (TI), thereforc.
* Nullths (3 Nos.) nt RD)s 2. 1iotiscs nt RI) 188317-183606 at rescttlementi notrecluirisl.
17373-174 13, 18368-184118. & distance of 35 in firnm tlc ccntral 2. Ciraveyard is likelv to he
19232-19234 line on right side. dismipted during colnstrtnction

I I 10uscs na RI) I R70-1887R -it nctivities. Tlicrc is no Towrcr in
ns disMance of 44 mi firom i ie central tihis stretch, fiowever. disrtplion
linc on Icfi sidc. may oectir during stringitng
41 ll.nscs at RI) R1894f)- 1948 nt a Thcrcrcwc. Iti' (ontracior ncdtict
clisancc nr .4 in friou tihe canlral to bc vigilant diuringp thli wtork ill
.linc on right side. this nren. (Rcrcrencc Seclion 5.1)
5. II kVW linc at RI) 19.:433 viti n
clecrantcc (if 6 ill Froni lie pnrposet

6. I lostcs at RI) 20(54 6-205 56 na n
iii tnce * r 2R mi ri fF1i I lie celii an
liie nto Hcil side.
7. (Grivevird nt RI) 19734.19S61
along ceintral linic sirctching tir t)
28 m on rigIht side aid bemoid 50
in on lenl side.

2M154 21 W9 *(G.ncrall it elt in e,rv Ici I 1.1 ower linc at RI) 20277 with I I Iomcsat serial No I.nld6
land with entile sioc. nnit at a clearanc. nf7 itl finn thc nrc withidi recnmininieded limit for
pl3ces tleirTcd propot>sed Transinissnitn linie (11.). sOfct (25 n). thcrc(nrc tlese arc

2. Kuitcha villnac track crossing to bc reloctcl
centrnl line at Rlls 20479 & 2. lic houses at serial Nn 9 nrc
20512. thoutgih oitt side the reennutuemded
1 1 htises tn RI) 20639-20676 nt n limit. n DlS3 Tower is loeamcdl nt
litinnce nr 1 ni from the centrnl ihe snmc RT). Ilterefiurc. In

linc Om righl sice minimisc rcscttlcmcnl lifc toevcr
4. 1i1 kV linc at Rl) 20773 with a mny lie rcincated rppr(opriately.
clcarance of 6A in from Ihc
proprnd TL
S. Meialled rond nt RI) 20778-
20784.1
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TABLE 3.3
LAND) PEATUttES & fNFRASTRUCTURE FALLING WMIIN 100 m CORRIDOR

tarbiela-Bartih Inenrnming Double Circuit I & 11

ReJuced
bki**fce (m) LInd Ptatures Infrratrueture Remarks

6. l lousa at RD 20784-2QRIS at a

distance of i m from the central
line on right aide.
7. Kntcha rond ot RI) 21241-
2124R.
8. 11 kV line nat R 21400 w:lh a
ciearance or 1 m from the
pmMsed It.
9. iMouses at RV 21400-21436 at a
distance of 30 mi from the central
line on left side, DS3 Tovvcr is
located at RI) 21410.

21590 23130' Tetrrced land with some 1. I lonses et RD 21R90-21916 at I . I louses at -crial No. I src

undulations and broken area. distnnce of 14 m from tJe central wNithin recommended limit for

* Nullahs (3 Nos ) at RDs linc on right side. safety (25 mn), therefore the

22226-22408. 22554-22574, & 2. Mcinlled road 22122-22130. residents are to be resetitled nd

2283t0-22921 3. I loivue At RI) 22520-22532 at tile stt-cturcs t) he rrmVdcd

distance or:l m firom the central
line on Ical side.
4. 11 kV linc at RI) 22814 with a
cleatrance of 7 5 m front the
pnsposcd M..
5. i louses at RI) 22835-22808 at
distmice or 40 mo from the central

linc (located at the bank of Nullath)
on rihlt side.
6. Metniled rond at RD 22R77-
22R81.

23130 2f442 * tJndotated terraced lIld %vith 1. LT pnwer ine nt RD 24725 with 1. 'ower at RD 24260 fall n tIhe

gentle to moderate slopes, and a clearaice of 4.5 m froim tie nullah area but located on stable

level Io neariv level grounrd at pronosed in. 2. and high ground.

place Kutcho vilinge track at RD 24735.
Nullahs at IU)s 23184-23262, 3.1 louqse at RI) 24815-24830 at a

2.4012-24335 (meandering distance of 40 m from the central

nullah with Itternate creeks and line on left side.

high ground), & 25306-253 S I. 4. 11 kV line at RD 25107 with a

clecrance of 5 m from the proposed
nI- 5. Metalled
mad nl RY) 25114-25121.
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TABLE 3.4
LAND FF.ATURtS & tMt1lASTRUCT1JRE FALLIN(G WMIIN 100 m CORRIDOR

Turbeln-flarnieh Incoming Slngle Circtit I

bIstl*ae. *tt f Land Features Jnrrastrueture Remarks
From To __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

n 1 1391 Terraced land *ith nild sIoe. 1. I I kV line at IU) 668 with a 1. Resettienent ofthe
. NuHah at RD 392-440. clearnec orB am roam the pred households is not required.

(T.L) 2. Oraveyrd'is likely to be
2. Grow yard ad RD 6R0-720 at a disrupted during constuction
distnee of 20 m on nght aide. actvties. "cme is no Tower in
3. Iloua Ovm RD 724-,752 at a this treh. hower, dimuption
distan of 3 2 m from centre line on may occur during stringing.
rigIht side. Therfore, the Contractor needed
4. 11 kV line al RD 793 wvith a to be vigilant during thc %ork in
clcarance of9m from the centre line. this areaCflcrerence Section 5.3)
S. Metalled Rond ( D)onurdad Road) .

atl Rn 1123.

1391 2467 * Teraced land uith mild siope. I. I I kV line at RD) 2040 wvith a Existing 500 kV Tarbela -Oatti
* Nullah aIt R) 1883-1925 cicarance nf S. 5 m fromn the prnposed line.

(t. L)
2. Pumip hoiust anl wcll rromnRI)
2008 nt a disaimicc: of 10 in from
ccntrc line on lcfl side.
3. Metalled ronti nt RD 2131-2137.
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TABIL,E 3.5
LAND FF.ATIIRES & INFRASTRIUC.7111RE FALLING WriiflN 100 in CORRIDOR

Tarhela-Bvrniha Incoming Single Circuit II

Reducedl
Distsnce (m) Land Features Infrastructure Remarks
0 J314 ' -lcrrced laid with mild slopc I. I louses at RI) 720-76) at a I1. his portion oCla'rhel.Ga(titi

Nallahas at 1 41 .130_R02, 570-590. distntnce of 3Sm n lell uidn Tmrnmiaica line %%ill be
R741-962. 1953-2046 & 2519-258R9. 2. II kV line at RD 789 with a dismantled aller re-routing it

crnrnice of 10hn fTirm tlhe prTopsed Litromgh lnrandL .
(t.l ) 2. l ltitmes nt Rl) 2636 atre
I Metalled rond i D)hlinrdAd Road) reqtird tn he renovesl nd
al RI) 1200-1215. residents resettled
1 (C;nveylrd ni RI) 1210-1230 nt a 3. Graneynrd is likelv in It

distnicc o 20 in on rigilt side. distcIned during construction
5 11 kV at RI) 1615 uilh a neticities, Themr is no Tower in
rlcirn,ice or n ,s rinin lice proposed this stretch, howcver, (lisrlIptilnn
(T .) may occur durint stringzing
f 500 kV ( 1 rhelin-Gintli hereforc, thc Conltractr nmiecd
I rannsiniqsinio line circuit I) at RI) to hc %igilant cittrinip 1li %(irk in
212fi Itis arca (Refcrencc 5ection

5 3)
7 l nsc nt RI) 2122-2132 nt a
IltCtl1cc r)f 12 m 16oiii ce(ntrr linc on

[)pill SideC

I i kV iiliC nt IZI) 2350
') Kutcha 0ilIape trnck at RI) 2412-
241 6
I () I ons nt RI) 2636.2649 at n
distance of om from ccnte line on
icn sidc.
I . Ilotses fromn RI) 2674-2fi8 at a
cljit.,ncc of 41 in fromi the centre linc
on righit sidc.

3144 64n6 Stepped land 1t mild slope and I Mctalled roa ( Snnj%val-Pind 1. Rclocationo(houstesat RI)
undulation nt places. Ftunl Klian Rond) at RI) 3261-3266. 5825-5R60 nnd rescvtlment or
* Pond at RI) 41 50. 1 i 2 Mctumled road ( Snkn Ahad) at RD hoieiholds is rcqnired
* Nidlirnls nt It)' 4 192-1500 ts -1i.1. 1.126-1416
.1571 A Sr625-56e60 I Knitclin viltnc tianckk nt Rl)s 3941

t ,4R99-49tl2

1. Iloxiscs at RI) 5R25-5RfC at D
dIistaricc of 22 in from the ccntre line
nii riglt sidc.
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TABLE 3.6
LAND PEATIJRFS & INFRASTRUlOCTURE FALLING WIThIlN 100 m CORRIDOR

Barolha-Gotti Outgoing Double Circuit I & It

Reduced
Dis nce (ml Land Feattures infrastrcttire Remarks

Frman To . .
925 * Level to neariv level land I. I I kV linc at RD 124. Byvonid RD 0+00 up to

wvith gentle slope. swilchyard is still a loose section

" Barotha nullali bcthween as its finalisation is atiachcd wili
RD 914-925. the lay,out or Gantry Tower at
* Draibagc dcprcssions swvilchyard, which is under

bctvcen RD 308-317 and planning.
betwen RD 601-616.

925 1205 ' ROW orTailrncc
Channcl orGBIIP. ___

1205 1 55 * I righlv hroken land part 1. Kutcha villagc track On request from Barotita pcopic,

orwvhich redcvciopcd to between RD 1 192-1204. deep gullics have been fillcd to
l%eel land, redevelop it for agriculturc.

' Nullah betvcen RD
1448-1494.
' I laro river bclvecn RD
1660-I 812 along thc right
halr of tie comdor with its
bank 5-10 Im away from

_________ tec central linc.
1 515 322R * Undulatinig Land wvithl t . Kttelin village track Rclocation & resettlement wvorks

getile to modernle slops beteen RD 97-299 are not reqiuired.

w%ith depressions at places. 2. Well at RD 29G9 at 22 m
' Nullah at RD 2601. awvy from thlc central linc on
2697. righlt sidc.

.. Mctallcd road bctx-ccn RD
2969-2973.
4. I lousc at RD 2973 abouit 42
m awvav frorii the central line
oil righit side nl the cdge of the
road.
S. II kV line at RD 3015 vith
a clearance of about 6 m from
the proposed liic.
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TA BLE 3.6
LAND FrATIURES & INFRASTRUCI'URE FALLING WITIIIN 100 m CORRIDOR

llnrotl,a-Gntti Otitgoing Double Circuit I & 11

Reduced
Distance (m) Land Features Infrastructure Remarks

Fmn l'o
3223 4778 * Broken to utndulating 1. II 1lV line at RI) 3801 with 1. No reloation or resctlement

land with moderate to a clearance of 12 m firom the works involved.
steep slopes and proposed TL. 2. No disrupLion to graveyard
deprcssions at places. 2. Metallcd road bctwecn RD during construction period.
. Nullans at RD betleen 3R31-3843.
3228-3497 and 4538- 3. Kutcha village track at RD
4554. 4232.

4. Graveyard behveen RD.
41728-4 77R abott 30( m away
from central liic on thc lcft
sidc

4778 5087 llaro River.
5087 5645 Uneven land willt gcnilc I Waercoursc at RI) 5477. No relocation involved

to moderate slopes.
5645 6923 ' Broken land witl deep I .I kV iiln at RI) 64'35 with No rclocaition nnd rescticincei

gullies and level plateau na n clearance of 7 m. required.
places. 2. Kutcha village track

Nuilah at RD between bct,wvccn RD 0431-6435.
6621 -6708. 3. I louses at RD 0501-6509

about 3R m away from central
linc on lefl side (or 25 ni away
rrom the outer conductor).

6923 R9'08 * Leel bo nearl iev-cl land I. etalkd road at RD 7096- 1. The proposed line may need
vithl m!ild slope. 7099. raising by I m at RD SOOR to
Nullalb at RD 7737 2. Railway line nt RD 716 7. give sare eiarance to existing II

about 8 m away from 3. Lined watcrcoursc at RD kV linc.
centrnl line. 7204. 2. liouses are fallitig within thc

4. 11 kV line nt RI) 8008 with range of 25 ni from ccntral line.
a clearance of 3.4 ni retettleme,it of tlhc househiolds is
5. Mctalled road at RD 8021- requircd.
8029.
6. IIoSIses at RD 8049-806R at
distance or 22 in o01 icn side
of ecntral line.
7. Kuitcihn village track at RD
8294-8303.
R. Lined watercouirse at RD
8378.
9. Ktilcha village track at RD
8439-8447.
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TADLE 3.6
LAND FFATURES & INFRASTRUCTURE FALLING WITIhIN 100 nn CORRIDOR

Btrotha-Gatti Outgoing Double Circuit I & 11

Reduced
Distnnce (m) Land Features Infrastructure Remarks

Frox To _ - .
890 11403 * Generally broken land 1. Melallcd road at RD 9346- 1. No resetilement is required.

having steep slopes with 9354. 2. Tovers are located on stable

lcvel to nearlv levcl 2. lOuse at RD 10312-103 18 ground.
plateau ot places. t a distance or 40 m from
I Nullahs (5 Nos.) at RDs central line on lefl side.
8991-9000, 10390-10436, 3. flouse at RD 10308-103 1 8
1()722-10R84, It1 12- at a distance of 30 In from
1 1163. & I1 358-11403. ccntral line on right sidc.

4. Metalled road at RD 1037g-
10390.

11403 12229 * Le%cl to nrcrly lcvcl land L. Liflcd watercoursc 1. Resetilemcnt would be
with mild slope. strtciiing rroin RD 11738 to required.

RD II 908 in (lie corridor,
crossing central linz nt RD
I1%00.
2. Lined w"atercourmc
stretchinig from RD II 808 to
RD 12014 in the corridor,
crossing central lincs at RDs
I1 825 & 12012.
3. I louse nt RD I I R94-1 I 89S
a( a distance of 12 in from
central line on lcft sidc.
4. I I kV line at RD 11949
wvitl a clciranice of 7 rn from
prbposed transimiission linc.
5. Metailed road at RD
12015.
0. Lincd vatcrcoursc at RD
12030.

12221 13408 ' Undulating land with 1. Ilousc al RD 12298-12316 1. Housc is needed to be removed

steep slopes, at places high at distanec or 10 m fromn the and household resettled.

rising clirrs. central linc located on clirr 2. The pcak of tic clif at RD

having a clearance of 8 m 13078 will be cut by about 3 m
from the conductor. to give required clearance.
2. Kutclia villagc track at RD.
12965.
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.ANIt INVAII I1I.S . NIlASTli 't ICiiIJhIt7 VAL.L.N NC VITi1IN 1011 el% CI(D111111)(11
lintlllin (;nlli 01111gO illp Dolll4e (Circuit I t 11

1ist ainceA.!n) I .n11il 1 ril III rs I IuIrunshiiIchliiI Ivlrens ks

I I SI nR 28' Tili Ini d wit- -I ct p I` Rcilwvny l nl T I) 1190.
.shes :I, Tclclicluniilc liie ni RI 
' Nollals ('I Nos ) ni ItD)s 1')19
11.111 11592, 1166).
I 1(.')), I 1 f 1 1')M) &
11f1077 Ill)Xs
' NJail,1ln j1lm (K ivIlmI) n0
RTI) I I ' 1 )-I .'i S _____ _..__.

I ' I 2R I fi iR _6 1 1__uIrn el_ l_, _ _ _d whil I kuilia ialngc (i. lin ai IlM)
ciI ;iIlin 1O cit*li s1ilelis; I 6060-I 107
N 1h,ll:1I ,, It 1) I S9'0)9-

If I I1 )|)fl'I Ilall, IItl,, 1.1h1(d withi I kldii a vill;age liack al RI)
sivtcp Niti9tcS ;s I pIre Icv 1 |I 16-I| (- S 15
it) icicn Iv Icvci plilelai 2 eielalicul load ni IZI) 172I11-
' 141ili1 if IM 10912- 17 256
1 10 I I I kV liie M7)64 wIII ;r
' Nartrlai,n Kas (I ivolIl) at LIncaruiIc ,.r u6 ,. 1it...
- t 1) 1 7lI 21 2 7Xfi1 8 6 I cte ii flisIlissiuJi ii ie.
- I cvd ic aucin I, level hoid I I IIscI I Rl) 1 7)66 617 9)6 . R csctilIemii i e ri iwoudi ic

w'ili f g Ie IC slopea ui a di iniIw c I r l(i l,, I , i h t ue icqI iji eI
:Ciiilr ii li(CoIII igimt sidec

I 111R94 | 120 | I J20 ill,uil;,,,.l 'tutu I Kimelin iIIlnj;n km;L; Iii Ill)
I LIl:c ste I( l1 NIlC.%....... 19 ') IN(. t) 1911

2 k oilc:hin vilnigc I, rur:k nll I)
200 M-200 IS5
I I I lihc a1It RI) 2201514 willt I
hicn1.111cei ioh Io III

211i20 2;0)1 7 _ e I 1 . ; l ul hi.l I .LitehiLc1.,Ii lInc nl Rk ) 2)27/ 1 t
_ 1 _ _ ithr llild slopc

2t)'J12 2'J')31 ' ollolillini a:od wilth I I Houscs nt I 212X 18 II21246 1. Rcsciil ciient of rcsideoccs
gci .illCr Io od, %,�r.1.ac li)es, nl n aisumcc ciri r 1mi nz a) wtiltl lie rcJi ii cl ror sc ial Nns
al 14latcs Icvcl Io 1 Ical)' rrt(i cc:umill linc on1 if,111 sitc. 3, 1, 5, 6, & 7 ol ilic picvniis
Iccl (cI ICInccs 2 k<ulclin villagc I,;icks (R coliumln

?JinI Iahils (9 1NsO ) al 11 )s Nos ) nl ItI)s 21 364, 221 15,
22X107-22H775 2l1oIR 22S01, 22)X4, 2.1755. 2 117 4,
2 1(0701 2.11M1.24I.166 2,156, 253110, & 251819
2'IHN4M .J1')17., 267 to. .11 Mud nl Rl) 22199 ni
26797" 27031- 7a r1isi lsmicc or 1 III I, t; ,
27117.271 82, 27KJ96.- :emul iI line (u, iigila siidc.
77s)I) & ?')250 29(16
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TAIBLE 3.6
LAND FEATURES & INFR,ASTRUCTU`RE FALLING WIThilN 100 m CORRIDOR

Baroths-CGatti Outgoing Double C,rctsit I & II

Reduced
Dist nee (m) Land Features Infrasinicture Remarks

From To
* Water pond at RD 4. House at RD 22729-22757

29002-29029 extending on the central line.

from cenLral line bv 30 m S. Mud housc at RD 23812-

on right side. 23824 at a distance of 10 m
from thc ccntral line on lIfl

side.
6. House at RD 24022-24029
at a distnncc or20 nm from the
centrnl line on lcfl sidc.

7. Mud housc nt RD) 24494.
24500 UL a distance of 2 ni
rrom thc ccntral line on leil
sidc.
R. Abandoncd houscs at RD
25037-25663 along the
central linc.
9. Metallcd road (Attock-
Fatclh Road) al RD 26110-
261 15 crossing thc corridor
diagotnallv.
Io. I I kV linc at RD 26364.
11. Mctallcd road (Attock-
_iumnak Road) at RD 2761f7-
27626.
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l.,% ND) F F.A rl.RF.s & LNFRA.STRL.CliRPF, FALL.ING WITIIIN lOOm CORRIDOR

Barotha-Gatti Outgoing Double Circuit I & It

Reduced
bmstance (m) Land Features Infrastructure Remarkst

Front To _ _ _ _ _ _ _ _

* Water pond at RD 4. House at RD 22729-22757
29002429029 cxtending on the central line,
frtom central line bv 30 m 5. Mud house at RD 23812-

on right side. 23824 at a distance or 10 rn
fromi the central line on let
sidt.
6. House at RD 24022-24029
at a distnncc of 20 ni from the
central line on Icl sidc. -

7. Mud housen t RD 24494-
24500 at a distance or 2 m
from thc central line on Icle
side.
8. Abandoicd houses aL RD

25637-25663 along thc

central linc.
9. Metalled road (Attock-
Fatch Road) an RD 26110-
26115 crossing thc corridor
diagonally.
10. 1 kV line nt RD 263'64.
11. Metalled rond (Atiock.
liumak Road) at RD 27617-
27626.
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TABLE 3.7
LAND FEATU;RES & INFRASTRUCTURE FALLING WITIhIN 100 m CORRIDOR

Barotha-GaiIi Outgoing Single Circuit I

Red iced
Distance (mi) Lnnd 1-cahires lnfrnstructure Remarks

From To
0 1083 * Undulatitig Laid 1. Kutcha vilage track Off-taking from Tarbela-Barotha-

with moderate slope. behveen RD 293-300. Gatti Outgoing Double Circuit I
2. Land drainage depreseidn & n1 at RD 0+00.
between RD 359-367.
3. Metal road between RD
749-754.

1083 1529 * Broken land Withi 1. Graveyard on lhigher Graveyard is likely to be
steep slopes and a ground between RD 1454- disrupted during construction
nullah between RD) 1468 extending from activities. There is no Tower in
1200-1333 central line to the end of this stretch, however, disruption

the corridor on [lie lefl may occur during stringing.
side. Therefore, the Contractor needed

to be vigilant during the work in
this area. (Reference Section 5.3)

I329 1 694 Uneven land With I Kutcha village track Termination & connection of
mnild slope. between RD 1529-1536. proposed line with existing 500

kV Tarbela-Gatti Tn N I line at
Tower# 139.
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TABLE 3.8
LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR

Barotha-Gatti Outgoing Single Circuit 11

Reduced
Distance (m) Land Features Infrastructure Rematrks

FM To 
0 1495 * Lcvel to nearly level land 1. Mctalled toad at RD 708- 1. No relocation or resettlement

siitit gentle slope. 712. works involved.
Nullahi at RD 368-380. 2. Mud houses at RD I IS8. 2. Existing 500 kV line will be

1 186 at a distance or 2R m dismantled after its connection
from central line on rigiht side. with Tarbela-Barotha- Gatti
3. Kutcha village track at RD Outgoinig Single Circuit 1.
1225.
4. 500 kV Tnrbcln-Gatfi I nt
RD) 1251.

1495 1917 B3rokcn land witl dccp 1. KLutclin village track 1504-
sullies at RD 1596-1700 1519.
* Nullah at RD betwecn
1700-1917.

1917 3040 * Level to nciriv level land I. Kutcha village track
with gentic to moderate betwecn RD 3011-302 1
slope. at place broken arca.
* Nullah at RD 1588-1686.

3040 5250 * Brokien arca w%ith dccp 1. Towcrs are located on stabic
gullics, and ground.
* Nullahs at RDs 3319-
3382, 3451-3567, 3691.
3873, 4263-4409, & 4956-
5164.
' Nandana Kas (rivulet) at

________ RD 4495-4804.

5250 5750 Level to ncarly ievcl iand I. LT line at RD 5401 witlh a
wit-h moderatc to steep clearance of 5.2 m from the
slopes. proposed TL.

2. Mctalled road (Attock-
Langar road) bcttyen RD
5462-5472.
3. 11 kV line at RD 552R wihd
a clearance of 8 in from the
proposed TL.
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TABLE 3.8

LAND FEATURES & INFRASTRUCITURE FALLING WITHIN 100 m CORRIDOR
flarotha-Gatti Otltgoing Single Circuit 11

Reduced
Dist)nce (m_ Land Features Tnfrnstrincture Remarks

From To -

5730 7600 'Level to nearlv levcl land 1. LT linc at RD 6(030 with a
with moderate slope. clenrance or 7.4 nm from thc
* Nullah at RD 6434 . proposcd TL.
6548. 2. Kutcha village tracks at

RDs 6290, 7134 aid 7438.
3. LT line at RD 7188 with a
cicaranicc of 10 m from tihe
proposed TL.

7600 RSOO ' I lighl1v broken arca with 1. Towers arc located on stabic

dcep gullies, and ground.

' Nullahs at RDs 771 1-
7736, 781 1-7859, 8016-
8175. 833R-8368. & 8406-

8477,

p500 9780 ' I lillY arca %%ith stccp to 1. Towcrs arc locatcd on stabic

moderate slope and ground
* Pond at RD 8071-9047
* Nullahi at RD 9740-9705

971%0 II73 e Terraced Land wifli I Thlhc%vcIl na RD 1I0n9 niid I. Connicctcd to towvcr No 142 of

mocderate slopc nnd at a distancc of r 2ni fromli existing Tarbela -Gatti 500 kV

* Nandna Kas at RDs ccntcr line on lcft sidc. transmissiotn linc II.
Ion I n- 10097 & 10509- 2. Mctalled road between 2. Tubeiells are to be removed

10647. RD 10427-10433. and relocated at a safe distance.

3. l'ubewell at RD I 0520 at a The boreholes to be refillcd with
distance of I 6in from tlhe earth to avoid accidents.

center linc on right side.
4. Kutcha villagc track at RD
10709 10711.
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TADI. 319
JANn FFATU'RFS A INFRA!TilCTtTtlFr FAtl.INf' WlrltN 16tm C0IIiR1iOR

navwtha§.R#WMI D.ble 1Irrult I A 11

it n) Iand Pute. InfreninmuneRbr
Ftem To

lOahe RMwut Droble Circult I & 11 (Sn ment 1)
0 66S * Trmced lud ith 3entle ak.p..

N'ah at RI) 64446*.

66g 95X * Acurd nd for GBIIP I.Taraceau_
950 1932 * fighy brken Ad pail uf whch On rww from Bwntnn peope.

rede -hnped to kle lad deep tua hate been Mad to
Ntia b bweeent RD I 71 n t I i h f cule.

tmd I151tl 162.

1972 1 3115' 1 Undurtg LAnd with kgtckd 1i Kunchm %ibp tnck an RD 2 ttO
lneme n1 tCcen. emersith snile 2 Pip ttne tU RD 2310.
m..q g 3. KtriatLd road ( Attnck-flumra
I Nun hs at RD% 23tt-2396 and fnad) sn RD 2591-2906.
2175 2966. J 11 kV fine at RD 29FA

1%151 34,751' 1 nc"ced UJnd wilh gtnlec In I 11 KV lImc nI RD 337S5
-rdme. si1p 2 kicialUed read t Allock lasaJ rord)

at RD) 337353393.
3. I;ucha illage vack at RD 3313-

36 7 !1 S 71 * I fighly trkcn band %ith itcer_
sio-e and culovncd vca
*Nlilah aIong with hmrcn Lind at
RI t9933-197. 4341-4401. 4704-
4721. 41h1-4925. S112.SlI& Slhl
5175. 56W2.5726

5725, 7067 * I mace Land wilh Ievl auca at 1. Kutcha iiliage way at RI 5901-
pLocee 59i79
* lam ivf frfomRD AlMAl- A 2. 11 KVtnnmmi-AankineatRD
* NtJ,lah at RI 7460 5921 cicance 7.6 m from the

i'ropmed ranm.nuon F-c.

70157 97nl * n1k1ren sa .th luld atoan band 1. Kutch& %iliage tracki at RI). 7634. 1. Rcmosa of hou it RI),
* NuIahl at RI)D 7U&M7533, 7745- 1164. 7725 and RI U9t1 d
713. S71-tA253 th62-177t 2. Wel at PRI) 7723, 94*9 eta racwte,wtiofm.etuodkb ia

distance of 26 and 22 m nfim entmr rquired.
liw on rigih aidl.
3. llouoa at RD. 7725 2nd U491. t
diance or 22 and 20 m 6rom the
cente line on right side.
* Water Cowut at Rl) 7754.

j 9l7j 10771 Temce Land with nuld tlnp 1. Line WateR corac at RI.> 9303.

9444, 9515, 9131.
2 (etallcd road at PI) 9537-95421
3. Kutcha %ap rtack at Rt)- 9634-
9631. 9959-10027 I alikg the cam,
Sm)
4. WAt"r pipe NM 39.
R It 1V rtnn al I)411w ith s 16g9
dLankcg of 6 n frsm the fer_I
vlun'"no bK.
A.h bctid maFd II KV .1 104Y0.

In77l ~ nr6~ ilme *1t rom i undulahng 6nd _

ilJII IL551 *Undltnd ndhroen i,nd . Kutch *aill*t! raciakn
WihwodftiM 11619.

Nudaiw at RFr 12179-12326 2. 9Irtaltd rgd 3t RD) 12n0t.12057
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TATIT. 3.9

LANI1 FRATtIMFS A INFRASThtIC1TRR FAI..IN('. N ITIIIN 100 m C01IRrMOR

llar,tha.R.w.l Dauhi" Cinll 2IA 11

Distane (ml I and Faturv InfrWitnwtaur,' q Rr
Feo mn to _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _
19013 23231 * Undu4td Lind with bhnktn ma,tl . llta at RIl) 2084.-2n594 ag 1. RutglUe,mne the houethld

1td dhlaueof 46 m frm the ilre rn adint lo in d ho _ in RMD
I ulaah at RI" IS93-1994S3 21371 on kte idt. 22113226A3 bauqint
21432. 21712-21742, 12251-22309. 2 Kuacha isee*anet RDN
22100-22910, 2304M623124 23213. 2n331, 21512. 2250.
21293. 3. Mud houe at RD 21913-21933 of

a dsuncm of 30 m uihm fnym she
centrs of the poo9ssid(t.L)
4. Mod home at 22513.22603 t4 a
diisrnc. el 20 m ron the centt line

nht tight side

23323 24264 * Lge-ld round with mdd to I. Kulelt sillae wick at RI) 23171
modcrme skt.
* Nublu al RD 125 27.23M64

242S 7c771 * tJnduautd land I K%tchA 'iAlx mr ncki Al RI) 1. Reutetemnt of the
* Nulaht at RD 24547-24 6G, 24754 21411, 2S353. hoeeltold awuid ntb a hbntwt m'
2411 2"441.2S426. 2rAO 7(cnWM 2. llnte at RID 25274-252tn ai RI) 75274-2521t and a tntgd

Jltance or 20 m lynin ale ienrr lne tnhouse I RD 2C10G-26736 is
on left ide. d
1. Des at RD) 25969-2!14 at a
dt ance n( 14 in fren the cnt,e line
an the lbel cide
t KJd hnuce ait RI) 26130l-26736 at
a dat,ene nS I 2 In tigh,t tide f-nm the
|cntr,e ln ni wtnndt I r i.)

S 7t 2tO.s' I 'Tl Smund %,tt m"ld it,
tnt.dera,e alcot
I Nuliaw at RN)t 27195 27305.
2711t-17775

756tOc t19t2 [ Cd`ndateid Fnund %,d1 brnken 1. Kutcha v,Ie titck running ale"g
we II ,l cetno line frmn RI)X MM62S-

Nuilaht at Pr) 2t344-21524 21666
2*jn2-2t925

71912 3502 fltekn ,,es are cut etau 1 300 KV 1 ahela ataul) rat hii. paon ei eanung lirel..
Nuatu (7 Noi.) aI RDT 29712. RD 29141 with a cleartcc of Sm Oatb FM (T) (T.L) wIA be

29M22. 2917299299 30414-30S2t (mtno" se ,w i d (TL) difanwined snah epw it
30659-30117, 30117130970. 32016 thhI 8
32125. 32214-323M9

72501111 it2A ' t!nuiih.,' Itnin-lh ,.t eateeate 1. LT. ine at KD3 12'152 tait a ,I. R_iii ,efe houhS
.i*\ni. clean,e nf 6 3 m rei in hosa o RD. 32711

2. 1lnuiiCS at RD. 32711 12726 ata 327263 nd RD 33t2633140 n
dAuttKe of II,P I tmr centre line on eqmd trd rucnmv rrnmocd,
lef aiood.crw .ad(I L)

3. Kutehae trae,ckat RD331IA.
7t1222

4. Ilelaed mad aI RD 33176-33114
5. 11 KV line at RI) 71377 with 
clearance of t m 
6 I.. Twou line at RD 31194 with
a clearance of 5m rnwm the ioe,ed
(TI.)

7 Kulcha Villte trtck at Rr 33405.
1. Miud 1o,, of RI) 33176-33040
at a tlinanee of 10 tn frm the cente
\ine on the teA ide
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TAIII.r. 3.9

.ANnn rr..% tprS & INMVZrsT f'CI sfIR PAr.I.IN(t: VI'llN I00 nm CORMRW)R

fl."mr Revl I)toir rlrn,t I A 1I

Rrdwerd __

D hto mr Iand t I A tn Innrd FiIr Remrk

1mn I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

tJ 12( 172'ir * I nelulaled landw,Iit hmtnL,ca~ | FWd lonW astlql 141119314127

* N*h S Rl) 1J4W.e o In VAJ 31U fvtn cce i a Gm so*NmsJatR)3II^4Ji3,4l2 r,kmngf4RquuUwimhIo3Imr4

IA" 2. II,rnwi4ee U1I .IRrnn rrc lia .

tinw OWt.

17~ t71tin m* I 11ek4 g;md uAthfnii s5t- I. II V hnc ai Rlll) RI71 mibh * I. Rcegkien d hcuao holi *d

INAI,h aa AT) t)1)9-M.lti2 clacancr of II tn *on ilte pOpd h nua* Ra l )1171.A14M I A

( .1I) R2Ct-t22J is mpmd. and

2 It"oew al .II). lol *71-13tlO and l Jeh urawegd,

11210 11224 etadhimamcenf 4n 2. 11tia-tneoft*i

and I1' m km" ihe ewr4c linc cm Tanell-OtJ"i Cl e f11) %ill he

A1rtie s Wn rpeeds.ly. dIesamtild arwc redimctiop h

t. 1i. ine at Rn 31121 niith Ihnto nf hd

clcrance nf I I m from ite gt9,ntcd

(r 1.).
l. 5Slt k~larhelb - flails (lM MRI)

-, i1,Citl ,,, lr,L"D Is 171.

r, A13s'4 a b WKA 1117i

7. MIetilled oad al RIl Il?O4;-

t37?fl

I I 1 c at Rl lt17355 aith .

ckar'nce of 9.3 rS (rotn else

~.K*Ih i4nwrea as 1Wni.fl
tt "'6 1 R1.) 4lal il 

Ck:t'nce n i n tm rnm .hc th" d

'1|1
11 letN,il,d tn.l Al RI) 10117.

Jf1 'i it litlv *av z8ib.(h,ttj liee 'it hit). w il, I. i' ell sI RI) 41 lis aat i i 6uce ot I A l lne, a RI) 4k 4JtIl

1 td *d.ottop ~'ooq- St ce' ni r0. 4 erac line m fight Aide of o I.e rotan,ed and

'a al.X at RI) 1ta't')-1 Sti An.l4 Aadfr.if , beg ete

2 Ciease.-a w.rnt Rll J lInt. 2. <i ewd *. We, to hc

4 ci7a etet l ttn tenet line tf dicie * n tpxainn

in o dritante of 211 n n Ila
t

end acenlincs Theuno ?t

.n 0 lonito lC. uia" tPeick. aw'w. dl
CiaI ficJtttAt tikl nIl) 4tr tl'ta. Ccw dwuan,pg

11542 [hrcn. che t tctt e dI

I llInsia" Al Rf J lta.1J1rk on no n. be ^.iLin

thc Cnt4 lift an d exSCedintl oit,e Ihin ar. (Reret, Secenn 53

di4lwnce of 12 tn on riotl dC. itf 1hc I

_ WAle cON"e of R) 41012
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TAM! E 3.9

lAND FF.ATtR9S & INff ASTRIUCT))R3 FAL)ING %'lTlIIN 1110 m CORRIDOR

liarnths RPt( Dtohle < Irrmit I A 11

rmm tl77 tnot 1 11 RV ne at RD 44521 thJ 1 y e pmd w f dhe

441411. 41775 * TeTced Lnd tth nuW%1hAlRI), .I yloaR4SImha l,PCmftdIlfh
45124-458O. 4606lf461I.1 47005- CleoNeeIfI Smo mdISWn ho a tc4 J I !SO ne to

47190. 477a047712, 41431416. (Mr1). MiU jd UtdOfW 1dUt

2. 1 KyV le at RD 44638 wth a paw ladh'.

CIwsegc of IS Jloen tirt ,m

(TI.).

3. teulkd road it RD) ""191-4,91

4. 11 KV hoe. s RD 44926 wilh A
ciwance of 17 n.
S. 66 KV line st RD 44959 -th a
clearce of 7 nn f(nun tIle t md

TI.)

6. Kmacha villape track at RI) 45311-

45342

7. MetAlled inad at RD 45451X

4546A

1 112KVlinentRl) J1f.9wniths

clca,ancc ot 6 m fmm 1 te prrnmed

(T.L)
9. Kugtgha vilblge tack at RD 45371

10 0avw oand at RD) 46036.

11. Il,nus8 t Rn J61 $6t6176 at s

dgznsce of 24 m fruni conffe line rot

IC() side
12 Wset cnure 51 Rll 47471
13 t1 ItV line as RI 47601 intlh
ek.ace nf 7 m finm the

1.oy,*.el r.l .)

14. Kchta vilixte track d R1D

15 inu re st RI) 42291-49311 at a
drL)nce f 14 *m frlo, Cotre lin eo

ktl aide

16. Ku0shi -inaF. of 411f',7
17 11 KV line al 415X11 rih a

ietenec of 7.5 m.

it. gIutlhW laate trak 4*705

19. home d1 4r707-4t727 aT a

&qt3we of 2t7 m frmn centre tiK on

rioto ukc

42775 7501 * UndutaLntl And r,tth teep Wolcs. I. NeiaJled road atU *Y49029- 1. Rerneol nfthe houec

Nuahs (2 Nos.) at Rr) 49216- 49039 49170-91t0, 50217 511226 ftquired and ttre uident,

49547, 5741.5n795 2. Kutehs %illape toack. at RI) Meted.d,

495s4. Sfn.1.
1. Ihiue at RI) 5fn615-Sn675 at a

disncae of 6 m frton cent. Im on
too ide.

4. Ilawe ao R17 311121 51041 at a

37125 5192* SvpedCtWuinlh mildtom mndawe I. KUtch VilleU track at RI) 51653.

* Pond at RD 50640-50652
5192 5 4331 I* Iily ar,t (Khirt ktJart uuRC) 1. Ktcattau iliaIc, nack. at Rle

whi ath sueer .i 5290. 533345
511S1 5611112 * Drokenit %iih rhalorv gull.er I. lontm at RI) S5726-55742 at a * End Of barotha - Rawat

Tcrraen lmd at r4aces datnce of 26 to From the rite lvtne Double Cfrcult I a 11-

* Nulsuh Al 547 7.51ta97. 5514. on the rigut aide. Segment t

555'9 562&15611t 2. II KV lne at RJh 5620 tind

S5360 MAUh a cleurancc of 14 or and
s.5 orm from the proq.wd4 irt.)

frecpCtnly,

1 Kutchl *llagc ack at RD 566,01.

4. MtetlUed road (FaLch JoV.
Tmtnl) at RD S6614
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TADlA 3.9

LAN?) V.TtyURFS A INFrASTRUCLIIR VALLINC % lTIIIN lO n CORRIDOR
* n4hs-A.Rwal Dowule Cimu I S 

Reduced
Diatae (ml land PutSr" Inflmqiv"wv R m

FruitL To
'larutba Rwat . Cimi 14*11 SIt uWn In 1

2247 * T im W ids mtlid a R. 1.LNMasRD l06WMa II. O_ y Tww e RD 147 od
*Nd" et 3D 446.703.. m a i wiundiow odd asidw.
P* of RDlSS53-1614 2 Housa miWE Z4d SNI

2 lkma RD 0.9I0 a a on' . Md
_im of 16 i .amine SW m roam and ,matdemn of"
hO dk afe,aa nrnu
3. K31da _I tdc at RD "S.
4. Hous SRID 1023.1040 A a

. dmm of 22 m b6nd tweem NW
tinhside.
S. LT Iha as R. 100n aMd 3076
4Aih a aiwama m4 14 mn and 12ieu
eqweiFy yben di epd IL

S. IImg at RD 1331-1151 a a
_imgif of 20m fim eomm likw on

.left",.
7. fame aw RD) I40- 1 350 at a
deaance nf 12 m iromn cene lihe on

3. Wel al Rn l40 al a diaue or2
m ham the ceme lIe on eght side.
9. 1 k.V line iI RD 1419 with a
kwanEce of 14 m (fn ethe pruqwued

TiI I



TAtt.E 3.10

LAND FEATURES & INFRASTRUCTURE FALLING WrrillN 100 m CORRTDOR
laBrntha-lewat Sintle Circuit I

Reduce-d
blstaee m) Land Features Infrastrticture Remnrks

Fm,n To
O . 296 I Undulated lind with nmocrate to 1. Kuthai villUge track at RI) 462. I. Removal of lIouset is nol

steep slopes. some hmken arest neatr 2. Ilouss at RD 470-500 at a required, thereftre no
Nultah. distaince of 40 m from centie line on rescttlement.
* Nulah at RD 736-840. lelt side.

1236 3024 a Teseed land with mild slope. 1. Kutch a villape track at RD 154R- 1. No relocation works ate
* Pond at RD 155K-I 570 (12 m x 1552. involved.
28 m) at distance or 4 m from central 2. 11 kV line at RD 1890 wilh a
linc on right side clearance of 6 m from the proposed
* Pond from RI) 2770287 7(100 m TI..
x 8') m) cxtending nn both sides of 3. Teleplione litnes at ROs 2006 &
the centre line bv 40 m 2031 with clenrance of? m & 5 S m.
' Nulabh al RI) 2R70-2984 ofl-talkiiii respectively.
from the pond and running pamilel to 4. Railway Line (RawaliindiIFatch
the centre line it a ditirsece of 5nn JlA): at RI) 20)14
frrmn the centrai line on rinht side.

t02J 62 * Terraced Iand with mild to I Kutciln villnge tracks (4 Nos.) At 1. I ouse will not reqtiite Trtnovitl
moderate slopes. undulations at RT)S 3550. 4471. 519i & 5617 as the conter of the house

irlit ees. 2 (jtnve at RI 491t) ti distance nf nearest to tile irsminsinn liricis
| Nullah startin u from RT) 4004 and 12 in from thc central line on lcft Ihi boundnnr Wall Of tile
running along the central line up to side. courtyard.
RO 4250 having akn avcragc width of 1 llnise al RD 5594-5620 at a 2. A tower is iocated at RI) 4940
35 m. distance or2o In extending up to SO which is close to the grave at RD
I Nullahs at RD 5165-5106 & 5529- in rroin the central line on left side. 4910. Care has to be tatkel
5506 during cnnstruction of tower and

stringing while wnorkinig ne3r the
grave. (Reference Sectinn 5 3)

6200 71 00 * Undulated land with moderatte
slopes, level areas at plsces.

710n 99ri 1̂ Stepped land with mild stope. I. Kutcha villsgc tritck at RD)s (7
IWater logged area troni RD R754- Nos.) 7276 7462 7953.1 17. 45 1.
IRR11 8918 & 9237.

2. rT linie at RI) 9733 %%itth a
clearance of 9 m from tihe proposed
transaniasion linc.
3. Metalled road at RI) 9779-9785.

99on 11010 U Undulated land with moderate
slopes, Ievel areal at places.
I Nullah i at Rl)s (2 Nos ) I n0,3.
10135, 10376-10433
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TABLE 3.11)

LAND FEATURES A INFRASTRUCTURE FAILING wVritlN 100 m CORRiDOR

Barothe.RevRtI Single CIrcult I

Reduced
Distiace (in) Land Featurst Infrtestructure Remarks

1101 13P6 * Terraced land w%ih geercnlly l. Kulic villsge trck at RI) 11039 1. Rnoval and rseltkment of

mnderatc stlopc. occarnonally gentle & R1) 13(X0S-1 3nO9. Mud hous aIt seiai No. 3 is

sloem. 2. 1letums at RDh I 1039-11078. At a rquild.

' Nullahs at RUs 11270-I 1296 a distance of 26 ni rtwn the center line 2. Sonne of lhe houss at serial

12184-12520. on rinhl nide. No. S require removal and

3, Mud house froen RD 11606- omatlemoent of the reWdeits will

11631 st a ditance of lo m from be required.
centre line on ell side.
4. Metalled roads at RD 11681-

11685,& 131S3-13192.
5, Mud houses at RDI 13134413148
at a distance of I 8 m from thle central
line on Icfl side.
6 Tclephone line at RD 13193 with
a clearance of 14 m from the

prnposcd Tl

13846 14416, B 3roktn area sieep sInpes. terTaces at I. Kutela viliage ITrck at RI) 1414 -

plates tl12
* NullAhs at RD1 1l85I-1 3810 &

14332-l4398.

14466 16 t056 ' Ifli uarea of Khniri Murat and I. Kuichia villape irek- (2 Nns) rt 1. Care has to be taken ditruig

undultating itnd of foot hills with RWDs 15113,& 156h I. con,trumctinn and strihining tiinl

stcer to moderale sinroes 2. Molor-ty (M2) atl RD 14950- graverd is not disn3pted.

' Ni,lljahs at RDs 1 5220-l 5280) A 15002 hlavirg clcnrttcc of 23 m (Reereence Se,tinon 5.3)

154 tfi 1 54 50 f(kn prnrowd TI..
2.Oravcyard at R) 15645-115666i
existinEg nlong the centrml line
extending on both sides by 30 m.

16056 16636 Terraced land %%ith mid slopce level

arcs at places
' Dnrin"ge depression mt RD 16393.

16420.
I663f6 17306 * Undulating land -ith mild slopcs.

TerrtTaces at places.
Drainsae depremssions ( 3 No%.) at

RD 16664.116714, 167trfl166Rn7,
16845.16882.

17306 19656 -Highly broken area with stony 1 Kutcha village tracks (3 Nos.) at * Pumphouse would need

ridges/hills at places. RD 18834, 1999, & 19336. removal and to,pensated.

* Nulha St RD 17627-17664. 2. PumphousesatlRt 1875R-18768 at

* Dtainage depressions at vaious a distance of 16 m from the central

riaes. linc on right side.
Waterpond mlRD 19127-19150

Msaring a distance of lo mn from the

central line and exlending up tn 30 m

_ ____ Ion Icl side.
196Sf 209R6 'rHighly broke lsnd with nurrow ' _ No suitble site *i available frO

ridges and deep gtullie erecting toers.n Realignnteitt is

required in this reach.
Consultants are working on this.
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Sheot 3 et 5

TA!LE 3.10

LAND FEATURES & INFRASTRUCTUnRE FALLINiG WITIIIN 100 m CORRIDOR

l'trwntthnRew nt SinjIc CirecuIt I

Rtducesl
Distanet (m) LandI Fcaturei Ini raitructure Remarbi

Ftwn To.
2i i 22236 L Ievel to neariv level tand with I. Metalled Road (Chakri Rod) at I. Scho building is ihough *a a

gentlc sloIOs. terraets at places RI) 21182-21194. sare disance fmim te propowed

2. 11 kV line at RI) 2128-4 with a Iratnamision line. the danil3er is

clearance or 6.4 mn from the pi thtrerc that the children mat

TI.. apprtoach utider the TI..

3. Schootxl buiilding at RI) 21316- Therefore. WAPD)A uill fience

211325 at n distance orf 7 m fren the school arre,. in cane boundnny

cntrTnl line on ntll aide,. wtl does not exist.

4. Melcld rond at RI) 21364-

21372.

2223t 263 14 l. I IIFIsl% blai,cl Inild kitll "arrwv I Mnl housc at RI) 2 225-1222( at 1. Remnoval nr tlc Mud twimsc

ridees anid deep gullies. level to ticarlt n htistatice of 22 nm frontm tlte central nnd reettlemeint of the rcsidcnts

letcI nreas at places lille nt righlt idc is reqipired.

* Nullailr (.1 Nos ) at It ) 22466- 2 Kitichn vililnc trlcks nt RI) 23254.

224Rn. 22656-2266R. 22896-229) It. A 25029.

22 9RR-22996. & 2-1526- 2.1516
* Niflabh nnenndenng thrnttgli lit

crrtridm tsvcyi R1) 2t436 and

2176r crotssing the central lintc at 'i

place%
* Nultah meandenn trhooph tile

conridnr hetveen RI) 21272 ancd
2444fi crosaing ce5trnl lise at 2

263t 1- 273 3a * lnduitatiiug land nnrItt roderact I. Kutnent viltFte track al RI)26612

shnrcs 2 It kV tithc at RI) 272t7 svith a

clearance of 6iS in fronti tlc Ttroposed

-rI..
3 Metatled road (Inladialn Road) at
RI) 27245-272S2.
4 Telepi-nnc line at RD 27275 with

a elermtnicc ofl 1 In front tle centrin

2731t6 2t)19 * t .r-et in nearh levl tiaid witll Watcr coarme at RI) 27371. Nn tower is hmated il ittc river

gentle sIores. terraces at piaeet 2. Well at RD 27651 at a distance of bed

' l4uhtah tM RD 2R3IOR-23i3l1l Ifi * from the centre line ron Icd side.

* Scoan River at RD 27772-28 14. .1 Kulchat village track at RI) 29070.

2994 1 1136] * tiene,attv hiokc} hat wicth terraees I Kstchra villasm track at RI) 29FSG.

nnd level areas at places

* NuIlls 0(4 Nos )nt RIt2)t 29166

291 86, 30276-30289 3066R.30704
& 30922-3m956

Pnnd it Ri) 31286.3 13It5

eStendinig on both sides front cenimr

_ line to a dis-rance of 20 m and 30 in

3 tS



TABLE 3.10

LAND PEATUtPS & INFRASTRUCTURE FALLING WITHIN 100 mn CORRIDOR

Barolhr-Rewat Single Circuit I

Reduced
Dlistancc nt) Land testurvs Infrastructure Remarna

From To __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

31336 34336 * Tecd lmd vith mild slope. I. Village trck ast RDs 32212. I. Removal of the pump house is

Nullahs at RDs (3 Nos.) 329283 33639 & 3420S. nod required.

32942.33292-3345 & 34126. 2. 11 KV line at RD 332M wilh a

34135. S cearnice nr s m rinlO Ilie centre line.
3. Melailed foad (Oornkh pur) at RD
33208-33214.
4, Pump house o PlD 33719 ata
distance or 28 m from eentre line on
right side.

34336 37346 * Genersily broken land with some

level and terneed area.

* Nulahs (a Has ) at RD3 34426-

34446, 34556-34578. 35606-35616.
35R76-3 5332. 36760-36778, 36960-

37034. 37252-37258 & 37466-
37472.

37946 395S * Oencrelly Undulated land with I. kutclts Village Irneks at RDs

moderte sinpes develored to 3Ro32.,38497.
terraces. 2. Ptump housc st RD 3X632 at t

distance of 3nm on left side of the
proposed (TI..)
3. Mctallcd ronds at R)s 38675-

3R6.Rt, 39565-39570 ( Stngn
Road).
t. I I KV linc at RI) 3RR29 with a
ciersnce of 7 m frmin the prtopoed
(TL.).

S Pump hoise at RD 19471 at a
dist nce Or 32 m frrm the centrl line

on lefl side,
6 11 ICV line at RD 39555 vaith .
tlcarance or1.6 m from the proposed
(Tl )

39587k 4tin ' Undulating tand with step slopes LI Kutcha village track at RI) 4n24R

and terraces sa plcc e& 40345

Nu1LtAhs at RDs 3967R-l9729 h
0027-40096

40396 43726 llighly broken area with step to I Kutcha villagc track at RD 40776.

moderate slopes
Nullahs at RDs( 3 Nos ) 41971-

42020, 4304-12,060 & 434n7-
43413.
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TABLE 3.1n

tAND FEATURES & tNFRASTRUCTURE FALLING WrITliN I00 m CORRIDOR
Barotha-Rewakt Single Circuit I

Reduced
bistnee (m) Land Features Infrrstiuctuit Remarks

From To
43726 47712 ' Iecend land vith mild sloic. I. Metalled Roads II RlIs 43308- I. Thc alignment tinrh

* Nulahs ot RDs ( 3 Nona.) 44313- 43R1I 447764447M' a 46395- tnrnamiana line has been
44633. 45778-45796 A 46472- 4640W. changed been to avoid the
46A98. 2. II kV linc at RD 4t R32 vith a disnrption orhogus orf hnk

clearance or 7.R m frrmn the pwroposod Kait Khan and Zinlat (shnne)
T.L. With the new alignment the
3 Kutchn village trneks at RDs distanes orlthe houses A Ziarat
44854,4 5308.46090.46113 rangest from 30 m to 95 m
47701. 2. Diversion or the proposed
4. louses ( Dhiok Kala Khan) at RD (TL.) is reqjired from RD 45946
44HRO-45026 at a distancc Ort 10 m - to RD 47712 to Lct a clearancc
20,n fmm centre line ont lcfl side. froin the c-istitig 220 kV line, the
5 Clrave (7Ziarst) at RD 45130 at a Fnpineer is working on this
dislance of 5in frrnii ihe ccntre line
on right side.
ri II kV lines nt Rl)D 45075 
47670)
7 I. 1inc a( RD) 46155
8. I nitse al RI) 46f155-46365 at a
distance at 30 m frnm tile centre line
on Icn side.
9. 220 kV t Mangia- f3urbia'r)
Tra,sniissiosn line at RI) 46570-
46582. Conductor clearnnce from the
ground at central linc nf prnposed

3'l..) is 26 .2 ni
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TAFl,F. 3. I1

L.ANDl FEATTILFS & 1rMFIASTRUIC111, lAI.LINCG WITIIIN tOO m C'ORRIrt(R

Tlarntha-Rewut Single ClrcIIlt 11

R___lUCe__ . _____1

DiSblIce (in) Landi FeaturCi Infra%tnruture Remarki

In 19241 lemiacc d land wiilh tctile sla c. I. Kitteia n.iIngc tracks I Al RIN 452, I I ICigi 0r u:1 l iic imni

Ntilltais at RI) 712.RZ2, and WY- 1229, 14$9), A 1702. been aownw, Oin thc dIrnwtnp

91G. - 2. Ir. line at IWR %,ith clmmrance or

1924 l I fKI 1 * *veldetl to nearlv level lnntd with I. Rnilnv line nt Rl&) 21IS-2l7) 1. l1Il.c 1)s ioiclutic a lekph4umw

lertnaes nt pinecs. & a Ielrn)il lihic ttn fighl anti

Ntilnli nl RI) 25119-255S. Icil ri le nf ile railwnv lio&r iht
cirarince of these lincs arc 6 & F
In respCChiWeIv frron limc prnNwNse

I ml) lOMi * Tcnmiccd I ad ttJith gecmilc slope I imiKlwia villapc traekSnt Rf)s 3235

_ _ _______________________ 31126.
7x) 7 R)O * I etract ltIct I i tmlundttilatins nt I I Inmcs at RI) 4291-1 100 at n

pk2ccs tlitamicc or 10 II from i the ceittre linc

* Ninlnliant Rl)D4(2S- I IR 18 noi off rigih side aun RI) 490Atl495C at

I *R2.125t! disamirc nr io m, rn4mi, tiie ccniire linr
oit let side

i,115 IA75 * fent.,eed l.1j %I,l iui genltle in I I I k-V line at RZI) .3375

mottdrtc stlorCs 2 MtltacIll *mand ( Atluik-lbmsil

1'al) t Ittll) II7S.1 1I'1
I Kutclut %illa2e fnick at RI) iS I t-

3511.

~t 75 5 7ft~, * I l~ld~ iFh , tnut 1 ttl i ti1 ' % l t 51
soprcs nnd cuhtvatr%il atc.

*NUIIJh nhmaltmz %tIm tiroken la.nd nt
RI)D 997.1Q7, 17 11 1t0I. 470)4

1721. tRfi-ja25 511 2-S1 lfi 5ilfil

5175. 'tr2.57R6

s ?R(S 7 121 * llruui'lm Ind o itit O ttqe gtllis. I Kulthta xillagc wntv at 17.1 *95 _

* NmII`ah1at Rl>r 592 &-5Q AR1 59t0 2, I at Rlu'rofnc &h 7t)tf

5924
712t Rl.t IS eveled land with mild to I Kutcha Wllnge tiacks at RDs 774I

modenntc lOpC & * :117

* Nullalis Rt RD)s 7554t74tn &

7922-r<0
RlgR0 940It UIndulated laIn is,il rndcstnI c to I. K:itCi ,ilDOge Irack slictcling_

stecr slore" tcirnes at lianr tvtwecn RI) 9246 to ')272 alniz tdie

* Nuhii at RI) R732-9779 centrnl lin.

* Nullah stmetchiplt etwe-i n 1R1)
9100.9176 s7long the central line.

954t) 12Q7h4 * lerreed lindi %%ifl geemraliv mild i Klriehta villapc tmnck at Its) 1 151 _ __

slops. hIut steep Mlopes ntIl 2. 1l powelir tite nl RI) 11740, it! n

un(iilloring lanrI nlt places- clearance of 12.5 m hFnm nIhc

* Nullabs at17it Im, 1105(11 1 (. proolsed 11.

11171-11.191, 12201.-122"70t& tI Ilephonlent I7) 11755 witl,l

1 24 1 -24°0 elermue of 1 1 rrtn SIe Iro1nsej

3.48



TAIBLE 3.11

LAND FEATURES & INFRASTRUCTTURE FAL.LINGV WVllIlN 100 m CORRIDOR

Burntha-Rrwit Single Circuit 11

Rttduceil
Disinte (m) I.and Featurvt Infrasintrture Rrmaruit

- 2. 7 1 rr IR I.c%el to narlv lvel hlnd witIl I. Ktilehn 0illnie umck Ml RI) 1 3278.

.iiild slcrpes.
* Ntiilal, tt RI) I 3.19-1-1 402.
* Water pond at RI) 11079-13ng9 at

a distance of 21) ti ftrnt tihe entfal
line *if the corriclir nn left stide

1 4 15144R * I lillV arCa (Khaiti Muwal range)
_wnith Itigh peaks and stccp slorcs.

I 5*11* I 594RII Jndulated latid with mild in * Mnolorma (M2)at RI) 15715-Jmoelrate sloles, ttCaCs at Pl. cs 1575(1

I 5rt.1l fi r.21R Le% el i) Tenth' Ievel mini11 wilh I Well :11 lIt) li('& .nt a, isinuce ol

n1ild %Iopet. ttn necv at places 16 m rt(Iti cotml I hic nci thlc corrido
nn rt ltl sidce

ifi' 2 P 1720* Untlulating land mith miid siopes

1 72(IR I R jR minketi hland with teep ljopcs
Ntitnhat RI) 17272-17367.

* Nullala sti cchnmitp alorg tleC centrnl
linc of the carridtor frorn RI) 177'6
to 1l973.

RIlR 2.16 I lfvlivh h,nken land %%ilh stecp .

sopnes & deer gullieq
Nitilah niong wit hroken land at

RDs IR3?R-IRtS, IR7nR.I7.:14,
19216-l02f.0. 19429-19,117R 105-12-
I c62.t It 11 0 7'W-l . 2n0n2.2 0072.

_ _ ~~~~2l's7R- 2nfinn

2nl'46 2S6.2R ily breken titill s,tl, I KIttcln %iling,re tncks nt R.Ds

undisIntinn pit rlaccs 21317. 22571. 2 1927

Ntillahs nt 2al 2 's 2 t77R 2 1012M 2 Mit.,lilel rfuld i tLi: lil R i)nal
51.. I_ 1) 2I(S.2 1 (n t

II KV ihent2t m1) 21 04I INilll tn
Iclan:l:lcent-,ll (11 lflll ttlic I'lollisc4ll

(1I.1.)

. 4 flescneml fores in tIhe kthole

ctirridnr stTetehliltg linm Rl)s 238RI -
21926

3 ti



TA BILE 23.1 1

L.AND FEATIIRES & INFRASTRIJCTURE FAI.LING WITIIIN Ito m CORRIDOR

Baroth1.Rctwal Sinile CIrcuil It

Reducetd
Distance (m) L.anl Fteitures lnrrnsirufture Rrnivirk

I-1t4n I o_ _

256251 2M5M8 *Indulation w%ith miild to moderate i. I ihrne at RI) 281 21at t distrance
sklope eid higi grounid -at places. or I (,) m rmni Ihe ceni& linc on right
* Niialibs ni Rl)s 27060-27070. sidc
27413-27417, 27,SR4-275RR & 2. MetnIlli romd fintim 2Rl 4-2R1161.
27R66.27')4, 3. II KV linac n RI) 2R 176 wilh n

clearfnkce or 14 m'.
4. Iclephonc liic nl RI) 28202 vith
a c1eiraice or I fi 6n rri'nt Ihc

S Waler coairsc al RI) 2R 164.

2R50r 2951 * I .c%ied gtound I Well tI RI) 28586 iiti a distaiicc of I. Rcmonal onrr mn and %ci is
* Soan River from RI) 2R771-2R966 21 In fintn ccntral linc of (ihe corridor iereplinedi nrld comMisnlied

on right sidc.
2 Water coarse stiretciniig aliig Ihe
centre liniC frinm 1I) 29516-2Rf679

: '~~~~~~ I iloose. 4 room onlv) nt RI) 29,116
at a d:siarree *01 ]rrr Icd sidic or thce
cent.ii linc.
.4 Welis nt RIl) 29112 A 29414 nl a
dis:aline of I (II I (ipn fronl t le

. centre li inc oz Ripill side.

2<t51R I ulo, 8 Stepdc1l lad t iiiild slopeind I KntIcia t:iil:gec ilackstlkID)s
r n arezs a nlaccs 3()461-31)465

104sR, 11 IR 18 *~3nL;e, Ind I Kritelmi villne utrncks rtl RI)h
* Neillhstat Rl)% .0721-3075t 30625. 311,.rlf
30N.tR.IR50 ; 31m 55.31061 &
,1 I OR.31 IF()

Il 1I 327t Stepped land ith mildi slope I. Kitchtn %'iltapc :t.ick na RI) 31464
* Nninhn at RID '1814-31R2P, 31 tg3.
31916., 32235-32.18o.
* I ond At Rl) 3258R-32592 at n
distancc o( t) min Ol iplht side of tilc

. _ I O~~roroed (T.L)
3298 ~~ lindrilafed lanfd ivitli Irrok-en tucmi I. Irscat RI)32R06natnadista.ncc

or ii in from Ihc ccnlre line nn lefl
sidc.
2. Knicha villagc Irneks (2 Nos ) ni
RI) 9R h n&Ancther strtchclinll
along centre linc at RI) 33453.
33499

3 S
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TAllF. 3.11

LAND IF.ATr'RFS & INFRASTRIICTtIRF. FAI LLING WllIIIN IN n C ORRID(OR
flnrothi-Rrcint Single CIrrgiil II

Reluced 
Dlsl:ne e(ml) Land Fr2alire% Infr,trticlure Remnrks

1.1 R. 15i tgtR * Sictle InTkt %%ilh nmdcmtne it | I Knttlci villnge tracks ttl R1) I. (Gnrvayid in iikely it- be
ttecp slotes 1-14564i & 3.-R6I. dlisnipledi dtiring cmsrircimi,I
* Nmilaha strvtchiint alontg cetitre 2 1 I K V liniC al RI) 3-1753 with aciMtiics. 11cre is no I i,-rr in
line fromu RDs .14207.314294. t-1196 clearnce of 11. 5 in (his stretcl, hnoe%r. disnip4inn
'4072. 15117-15191, 35242-V3251I. t Mienlied roadn t RI) 14758- iiinyo irdimrintstringtml
155 1.115517 35621-35745. 347fiR. lIberore. thc Conionetor nediedl
* Prnd rrnin Rn 1145n3.3456 4 Grne vyrncl cros.siip lime centre line to he b i[ilmil duiring ihe l ork in
qtanrlng fiom a distnicc of 20oil frrii nt RI) 347RI-314R, ntnd extending this area. (Refetirce Scction 5 1
creiit linc on right sidic h cYenditig u1p In RI) 14R64 on he Ifcl sidc of n ihe Icext)
to the Icnl stide pr tI tn en of I thc Celli Ic I i.ic.
_(nnridor

t ;Rs sR 1 n 1)'2 ' I lilgi hilly aiid bronken trca I Kutcila ailapc 1Ilck a RlI) 17779-
* N1iltah.; na RI) 35909.30n2g 177R ;
6 1 2 1 -1610 ° 621 n1-.6201 3,6742-

16757. 16tRX110698. 177-142.37518
lRItl0.19)29 12IR2M-,t296 1R14RI
1RVA.4 tR69sI R1t RRlRMIRRS-1|
1A9rRlR..tRR2 ,& 199Rt).l1(f46

3tf32 .10118 * SIcrppC lald - 1h . d tillhi cslo nud I I I K V limc al RI) 4026f1 mt a
tmndulation nt rice-. cleiranec or 14 mi frmi tlime centre

lile 1o11 thlc proposed urnnsnmisslo,

hule.

_________________________________ 2. M letalilcd road at R D 40285.
4n03 1 1 2(w,t, * ligh hIilkit wli steep slop:s mid KiichK a village track k nt RI)

umiditlatiriland svpiu broken and hnlt Il1S51 1 405f5
Plnces 2 hiosc (ronin) nt RI) 4062R nt n
' Nulnh at RI) 41112-1166 1141759 dlisl.liecof22 na rin lcflside nrtic
_ 11783 proposed (TL)

420)66 *15{l ' I)Rinduinting lanid cwUi hroken arcas I Mctalled road at RI) 45020)-

' NtilOh5 a( RDTs 42377-423R1. J1 til.1
t2sOn-'2 556. 4260 1-4261 2 &

*14 1 7n-4 t42 Q ( SirereicilR f lgnI Ilie

Centre linc)
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TAnl.E 3.11

LAND FRAtnIRF.S & lNFRASTRtxuTiRE FArA..IN(. WITIIIN 101 mn CORRIDOR

Bnrothm-Rewnt Single Crrsivt 11

Reducc,i
Dist nce (m) Landl Fctures Infrr:tructure Rematrki

Fronm lO 
455(1R 4929)' Stepped lnnd %%itla nild slopc. 1. Metalled rtL at 111)46412- 1. Rcnmovl of Iic hnouist is mit

Nillalms nl Rrh 46$171-46912. 46424. reqtired.

4744R947tiR. .17757-47768R A 2. 11 KV liie 46412 mith n 2. Start of doulde eiuliil

R't I 41-4R371 ciearance or? tit firotni thc prciroscd (lIlarotii Rc%lt) (rantmisminn

' I\sn(l At RI) 3256R.322592 at a (T.l.) line near Rewut (rid station

disuamice or i t m no *itzht siic or ile 1. Ahancido housc -Mithoutil ah al

rr - vcd (T.I.) nD 46958 at a diStixmce Or 12 to frinr

tlic centre line on right silc.

4. Tr litieal RI) 47001 ilth n
cicarancc of 7 m frrtii thic prolosem

(TII.)
5 Mctllidl r-:mcI .at R I) .170(XY.
'17014'

fi 22t KV dotible citcuit ( Mmglic-

ilHirlain linc) at RI) 4X276 %%ith a

cicarancc trf6ml rniaa iltc pmttased

l I 1.)
7 1I KV lihiu Rl) n.212 ?will, n

clc.irmicc ofIfin f,,.,,, ililC pnsolmsed

trasism iteon liac
St Kutchn villngc Ii:ck nt RI) d49257
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TABLE 3.12
DISTRIBUTION OF TRANSMISSION LINES WIlTHl RESPECT TO LAND FEATURES

M1art Total Stretch or Llnes
Legen1s Landforms Sircich ofTransmhhission Lines in km faming In Vaious

Landtorms
_____ -_____________ I- II --lIV V VI VIIA VkIm IIX It %I Level to Neaty Level Land

wiUh Gerne to Moderate
Slbpes 3 13 . 5 62 5 07 7 90 2.67 4.60 . 28.98 1234

2 Land woh Moderate to

Steep sbopes, Developed Steep skws, Developed ~____ _____ 18 12 17.31 2.25 62,35 26 553 Ternaced Land 2.18 2.47 6 41 1 95 11 67 13 Undulatin Land 'MAth 567 41
,moderatetosteeoslopes 11. a 14 28 1 25 . 15 66 7 54 5.16 5675 2417

4 Broke Land 6.88 9 44 0 45 3 43 14.89 1746 14.06 _ 66.61 2B.37IHi_s_nd_Moutains2.09 - -28 6.49 1.59 8.97 . 18.42 7 55 MisceIlaneous Land
Li (kictuding Tailrace

____Channel. Rivers. etc.) 0 29 - . .8 0.4 02 .0 07______ ChToaleng f tiners e 26.44 2.47 A.41 29 93 1173 5688 4771 49.30 C 2.25 1 234 81 100.00

!ote: Transmission Line M I Tarbela-Barotha Incoming Double Circuit I & 11
Transmission Line d ll Tarbela-Barodia Incoming Single Circuit I
Transmission Line # III Tarbela-Barotha Incoming Single Circuit II
Transmission Line 1 IV Barotha-Gatti Outgoing Double Circuit I & 11
Transmission Line t V Barotda-Gatti Outgoing Single Circuit I
Transmission Linc i VI Barotha-Gatti Outgoing Single Circuit 11
Transmission l.ine P VItA Barotha-Re-wat Double Circuit I & 11 Segmet I I
Transmission Line U Vill Barotha-Reivat Single Circuit I
Transmission Line N IX Barotha-ReIvat Single Circuit 11
Transrnisiinn Line 1 Vlil Baroltla-Rcwnt DotibleCircuit i & 11 Scgnictin 2



TABLE 3.13
DISTRIBUTION OF TRANSMISSION LINES WITII RESPECT TO LANDUSE

I Total Stretch of Lines.\lap Landluse Slrctch of Transmission lines in km falling In Varfous
LAgends Landuse

. ________ I _III IV V VI VilA VIl IX km %
I Preaommnantry Well

lmgated Agrculture with
Occasonal Dry Farming - .| - . . 3.00 . 3 00 1 28

2 Predominanrdy Rainfed
Agncutubre VAth OccasioJnal

Well Imabon _ 620 2 47 4 81 5 00 363 230 13 60 7 80 3.40 2 25 4847 2064
3 Reslrced CroPppig wth

Some Grazing - . 4 40 - 1703 13.70 13.30 4843 20.63
4 Grazing With Some

|lesicted Croooing I .. - . . 1 e 60 4 40 1.87
j o irese om 178 6 L 60 1994 t o 8.1 s| 19.48 1t948 22.42 109.99 46 84

5 Forests 2.09 1 28 649 1.59 8.99 -18.44 795
7 Predomany Unused i -

La ~ ~_ _ _ _ _ _ _ _ __ _ _ _ _ _ __---0 00.00
VN Misc. Area 0.29 0.59 - 0.28 0.34 0.59 2 09 0.89

lTotal Length Of Lnes | 26 84 2 47 5 41 21 l7 '.10

Note: Transmission Line N I Tarbela-Baroiha Incoming Double Circuit I & I1
Transmission Line NIf Tarbcla-Barothn Incoming Single Circuit I
Transmission Line N III Tarbela-Barotha Incoming Single Circuit 11
Transmission Line N IV Barotha-Gatti Outgoing Double Circuilt I & 11
Transmission Line N V Barotha-Gatti Outgoing Single Circuit I
Transmission Line # VI Barotha-Gatti Outgoing Single Circuit 11
Transmission Line N VItA Barotha-Rewat Double Circuit I & ll Segment I
Transmission Line b VIII Barotha-Revat Singic Circuit I
Transmission Linc N IX Baroiha-Rewat Single Circuit 11
Transmission Line N VIIB Barotha-Rewat Double Circuit I & 11 Segment 2



Silhcd I or I

TABL,E 3.14
AV'ERAGE-MONTHILYRIVER D)ISCIIARGES

- - -. - . I)isciarges of Dischalrges of
liaro River ant Soan River at

Snnjwanl Rawalpi.ii.
(cumnec) (cumcc)

January 11.19 12.02
Februarv 14.50 7.53
March 16.06 7.19
April 17.53 9.96
May 11.89 3.19
June 8.86 2.03
July 26.31 66.66
Aulptgst 44.43 81.78
Septeniber 23.65 '10.38
October 10.31 6.12
Noveliber 8.84 4.29
Decemnber 9.85 4.55
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TAB LE 3.15

I1IPORTANT W 'ILDLIFE SPECIES OF AlTOCK AND RAWALPINDI ARF.AS

Sr. No. Contno Nanie Scientiric Nnmnc

____A. BIRDS
I Black partridge rFrancolinus fraotolinus
2 Grey partridge Francoliinus pondicerionus
3 Chakur Alectrois clcakar
4 See see partridge Amnoperdix griseogularis
5 Common paraih kite Milvus migrans

6 Black winged kite Elanus cacruleus
7 White backed vultuse Gyps beilgalensis
8 Shikra Accipiter badius

9 Kestrel Falco timtuncutus
10 Rose ringed parakeet Psittacula krameri
I I Blue rock pigeon Columba livia
12Ring dove Slrcptopelia decacoto
13 Red turtle dove Streptopclia tranquebarica
14 Common slarlinig Sturitus vulgaris

15 Whlite cheeked bulLbul pynonotus levcogenvs
16 Red vented bulbul Pyconotus cafer
17 Common myna Acridotheres tristis
18 Bank myna Acridoteres ginginianus
19 Spotted owlet Athene brama
20 llouse siviQl Apus aiiis
21 Pied king frsiher Cervle rudis
22 IWhlite breasted kin2 fisher IHalcvon snyrensis
23 Indian roller Corocias benglialeneses
24 floopoe Upupa epops
25 Little green bee-eater Merops orientalis
26 Golden backed wood peacker Dinopium ben halense
27 Crested lark Galerida cristata
28 Wire tail swallow hirundo smithii
29 Grey shrike Lanius excubitor
30 Rufous black shrike Lanius schach
31 Balck dronpo I)icrurus adsiimilis
32 House sparrow Passer donmesticus
33 liouse crow Corvus spicidens
34 Common btabbler ltrdoidcs caudatus

35 Jungel babbler Turdoides striatus
36 Pied fly catcher Ficedula hypoleuca
37 Reed warbler Acrocephalus scirpaceus
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'AB rF. 3.15

INIPORANTr WVII )lD LFE. SPECIES OF1 ITOC] A ND) RAWALPINDI ARl.,AS

Sr. No. Co oii N:ime Scienlific Namile

38 Great reed wvarbler Acroccphalus stentoreus
39 lndian maLpie robin Copsycihus saularis

40 Pied bush chal Saxicola caprata
41 Purple sun bird Nectarinia asiatica

42 Black red start Plloenlicurus ochruros
43 White Wag tail motacilla alba
44 Yellow wag tail Motacilla nlava
45 largc picd wag tail Motocilla miadernspatensis

46 Indian tree pic Dendrocilta vagalbunda
47 common qualil Cotuinix coturnix
48 Red wattled lapwing Vanellus indicus

B. N.I_NILS
I I Urial Ovis oricntalis punjabiensis

a_I-lill fox Valpus valpus

3_lackal_ Conis auIcus

_1 __ _ _ __ _ __ __ I lvstrix Indica
c_Ch_____Gazelln gnzella

6 Junuel cat Fclis chaus
7Wild boar Sus scrofa

. Palmn squirrel Fanambulus pannanti
Wol Of, Cranis luptls

1 OCorliulolleopaid IPaiiiichra Paradus (reported)

1 I Ca e hare I-epus capensis

C. WN AT ERFOWL
I I Little grebe ITachvbapuls tuficollis

2 Great crested grebe Podiceps. Cristatus
3 Indian pond heron Ardeola grayii

.1 Cattle egret B3ubulcus ibis

5 Little egret E. gai-zetta

6 Great egret E. alaba

7 Purple heron Ardea purpurea
8 Grev ieron _ A. cinerea
9 Rudd" slleiduck Iatloran fcrriginca

10 Eurasian vigeoi Atinas penelope

I _ 11G(iadwvall A. strepra

72 Comimon (Qreeii-winsged) teal A. crecca
.13 mallardi A. latyrhvnclios

1. 11 Northern intaiA. acuta
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l'A 1JE 3.15
imrPORTANT WIIF.D ,E SPEC:IES OF AlI OCKI ANI) RAWALPINI)! AREAS

Sr. No. (onmoii Name Scientific Naime

15 Northeril shoveler A. clypeata
16 Common pochard Ayiliya ferina
1 7 *V'ufled dtuck A. Ifliliguln
18 hioorhen Gallinula chloropus
19 Common coot Flulica atra
20 Black-wirnacd stilt I linailtopus himantopus
21 Northern iapwing Vanclius vanellus
22 Red-wattled lapwing V. indictis
23 little riniged plover Charadrius dubitis
24 Redshianik - Tringla tolanus
25 Greenshianik 1. nebulaiia
26 Commnoni san(dpipcr Actitis hypolcucos
27 Little stint Calidris iiiiiut8
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AITFRINATrIVES CONSID)ERlED

4.1 GENERAL.

In the moferin asgc. electric posver has a pivotal posilion in ilic nationial economyi!
Prouresc in industrial nid agricultutial sectnrs depends on an assured supplylv of eleciric
power. *rlie pace or cievclopiimcnti ill tliese sectors inl Pakistai haImd been considerable
(ltiringi the las four (iecades. Avitli tle resilul thnt the demnnd for pn%vcr has increase-d
ICenlendouOlv. IV thc meantimile, thc pressure oF pptpilation growvth has also
ptor!reivek inrca.ced lseowver dieniaul ill the doilcestic andi cohiltiictcial SeCtos l lle

Government of Pakistain has always endeeavored lo mieet thIis ever-increasing decniani(
hy inrstal inl mor-e and(i ninre biycirn aiti thlernial pover plintis. ITT spiCe of prioritv-level
eclor ts. tibe rirmi power generalrini erp,rcilyv or te couint ry has been gcterally lnwet
than tile peak (ieraiidl. particlarinly dliut tiLt earily srimiriier monthso As a resiltl lrad
sheddinu hac lecome a commnron feature

I lie followillg table showvs tire existinu power demianid. eneratin carpacit andv seit
onlt demand lalance i I the year I QOc6-Q7 for \VAPDA power system

TAi S.E I ION'ING ELE.crC(: POW)'ER GENERATION. I)EMAND) AND)
SIIORTFALL U)IIRING YEIAR 1996-1997

Snllire o I'oDwer- Gieleriliomi/Demndani (NJ') I)Dlulrilug
pnw er .Juli.-Auig Selit-Oct Nov -l)ec .1an-Feh lnar-Apir j -

GenerntionJ I ttne
ihlle nala i * 7R4 7R 41 3 Ri9 5479 5365 c 1 3lt

Po%\-CT

Iowarl -8505 7740 757( 68Q17 7831

Dlteriarid - - 8576' _ 8.567 - 7780 -! 7
Shritilil 232 62 ,tO 100 6d).i 0
°S2o Si rtfaH 5 1 J 2
Source;c \VAPI1)A

t lie shortfSal jlr gercratitig capacity is rclamed to tilce variahilj,it ill tile availal.hc
1lvd, opNoer d1le to fliretuations in tlhc river flows and wvaer levels in tle ren Cyvolul
mfid tlIc neeed to relse water frol stolaxzc to mllet specific i ligation delmiands- I lie
ecServrir water lcvcl in N1a.linal dain is generallv at its n uliimtI diii II Malilrile
I -tt *i arlhcla is illuriniri rilli duiring Mia) [Ille p evCr demand on the olier aird sntar
piekinut"Z up ic 1nic Nl arid conltinulles ii uise nit,mil Juilln. wVhenl it is airs pealkl lsir lesulil

is a nloulaive reserve rnargin drir ing these mXonIhs
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Similarly, in January the irrigationl canals are shut down for thleir annual maintenance
and therefore irrigntion reieases are sniall. Thlis results in a slhortage of energy.

11a17i-flaroliha Ilvdtiopower Project was planniietl lo increase the powver generalioni
capacity of the coutntry and to redluce thc shotifall in genieration over deinRand(. As
rererred earlicr, GSll IP is tinder consrniction andl will he rcdndy ror con-missionilln by
Atugust 2002 It is, tlierefoire, impcralivc thmat tic dispersal arrntgemiient ofrlhe powver
generated by (BITP is ready by thal timiie. WAPDA lhas considered various alternative
systems for the dispersal or ile power ind selected the one, which is the most elMiciett
and economilic. lhe alternative options of dispersal systein studied by WAP'DA are
discussed in the subsequlenit sections.

4.2 AuIrERNATrivr., OPTl IONS FOR P'OWER DISPERSAL FROM
Gnl lIP

4.2.1 Genernl

W'APDA has plamnned to initerconilnect tlhe powerhouse or Gliazi-RnroaliI liydiopowet-
Project with the existing network of power dislersal. The powerhouse can le
inierconnectedl wtili the exist lig system in a varicty of arraipennents. Figlht diferetit
alterniatives were studied in order to select tile nioSt opmlinmm/least-cost solutionl *T le
optunitiml soltiWioll was friuiltem stti(iiecl For the yents 2005 and 2010.

All tlie alicrnatives liave beeti compared based oni tianisimiissini systel losses. capital
cost and reliability of the network. In evaaintiiig the optimum/least-cost transmission
interconinectioni arrangzemenit, project worth (utility value) concept was used. In Ilis
ietilhod. a value is assigned tn an arrangement (project) based on its capital cost. cost
duie to transmission svstem losses and cost of electric power not served. IThe objective
that best represenlt tie cost is (I/x). i. e. ihe valtue of the project relativeiv decrease
wilit increase in cost. rFirthter. Ihli probabilhit of ntihe arrangement being selectedl is
calcillated froml the systeml (Comilpnsite System) rcliability. The titility valute of the
arranemernit calculated by adding tlhe assigined( vauics and multiplying it with the
svstetn reliability, etc. (I -I..C)lP) where I .01P is tile composite svstemi. Loss or I .oad
Prohabilitv. The arraiipenient withi the highest relative project worth (utility value) is
selected.

4.4.2 Alterinatives (Cnzasidered

T he various alterniatives (cases) studied are briefly discussed below-

AItemnaiive- I (Case-i)

Alter native-I inclutdes Itinc following arranigeelmls-

Farbela-Gatti 500 k V dotihile circuit in and (ouit at B3arotlha
llarothna-Rewat 500 l;V dlouble circuit
Rles^;at-Gtiiranwyala-l-ahorc 500 kV single circtli

'I *)



i All the Peneration vill be at 500 kV bits

This alternative appiarcntlv seenis feasiile The cost duIie tO systell) losses is on Ilhehigiler tide, hill the capital cost is relatively low. I lowvevcr, tle cost of elecit ic powernot served is ligh aitd thle alternative has Ilic lowci relativc reliabilit Ilie reliahilitvof the sysICm will rfurilter decrease wilih rtitiire systcmii-load growvth in the Peshairwirarea. offsetting the capital cont. t

Altertitive-2 (Case-2)

Thllis alternialive includes ithe followitig artngemelits:

T aihela-Gatti 500 kV dotible circuit in and( out at B3arotha
laintha -Rewat 500 kV double circuit

Rewvat-Giijra\valia-il.ahore 500 kV single cilcicit
B- r1arotha-l'cshawar 500 kV sinlye circnii
All cenciatilit xvill he ait 500 kV hisl

Alternitive-2 is also all alpparentiv feasible solutioni '11' 500 kV N 3arotha-Peshawarlinie dioes not help the ssteni reliability as it strail Itle lPeshamai 500 kV \btis and Ilie5n0120n Transformer(s) 1 herefore. its rclatively hidili project \worthI has to bc
nenlect ed

Alfertintive-3 (Cnse-3)

' his alternative inclutdes tlhe fFllowingl ariaweincelits

I Tarbela-Gatti 500 kV douible circtilt in and out at larotha
- farotita-Rewat 500 k;V double circtuit
> Relvat-(Gujranwjala.I.aliore 500O 1;V sintile circuit

13arotha-Peshawvar 500 kV single circuit.
F larotiha-Now4slera..Sl1ii)ay-l)pesla~var 220 kV twiin bundle DIT linc
A All tenerationl vill be at 500 kV bs A SO/220 l;V tralnsfolrmer xvill he piovided

In itis alterniative. tile capital cost is relitivelv hIjlij for achieving beiter sVst*emrcliability and reductioni ill system losses. 'Ilic Blarotila-'cshiawar 500 kV line is undetutilized.

Altertantive-4 (Ciise-4A)

lThe proposed dispersal arrangemletlls for this alternative are as follows

i Tabela-Galti 500 kV dotible circitii in an)d out at 3l,aotha
1 31r-otha-Rewai 500 kV dOuble circuit

> Rewvat-Gujranwalalallore 500 kV sinyle circuit
3tarotha-f'eshawar 500 kV single circiti.

F arolhla-Nox5lera Shlahi~hn -Peshat ar 220 kV lvin bunldle D)/C ille
4 -1



t' BaroIhallBuri-han 220 kV (win bundlc 1)1'C line
;; All generation wvill be at 500 kV bus. A 500/220 kV transformer will be provided.

This option also has very higih capital cost. Again, F3arotha-l'esilawar 500 kV linc and
Barothia-Blurhian 220 kV lines are unider utilized. The signiricant imiprovemlenil in
reliahilitv is offset by the increased cnpital cost.

Allermntive-5 ((:nce-4fl)

T'his alrernarive incltides the follmiving arrangenicits:

Tarbela-Gatti 500 kV dlouhliic circuit in and ott it H3arotia
, 1Throtha-Rewvat 500 kV dotible circtuit

Rewat-Gitjranwala-Labore 500 kV sin-lc circtuit
B Barotlia-NoAwshela-Sliahiibagih-Peshiawar 220 kV twirl bundle 1)/C line
iBarotha-furhan 220 kV twin bundle D/C line

r All ceneration wvill he at 500 kV Nis A 500/220 kV tranisfornier will be provided

This alternative is similar to aliernative-4 mllinLuS ts e tBarotha-Pesiaivar 500 kV line.
C'ompared to the earlier case, there is significant redluction in capital cost with tlle
saie ievel or tihe system reliabilitv arid relatively small incrcase in lianstuission
svsteml losses The Barotha-futr-han 220 kV line is still under utilized,

Altlrmative-6. (Cnse-5A)

*This alternative inclhldes the fol 0owinn arrantuerllents.

1arbela-(catti 500 k V dIoubIc circuit in and( out at B3amntila
[3ar otha-Rewat 5no kV double circuit.

> Revat-GnnjraiiwvalaI .aluire s)500 kV sinule circiuit.
i- aro¢tha-Nowsiherailnalniiagli-Pesiiatvar 220 kV twii lit bidle 1D/C line.
All generation will be at 500 kV bus A 5001220 kV tiarisformer wvill be piovidedl

This option has tile lihecst relative system relialbilitv '*'lc capital cost nnd cost dtie to
losses is relativelv low The lines toward Peshawvar are reasoniably loaded

Alterntitive-7 (Case-fl5)

This alternative includes tihe following arraingemelits:

T Talniela-Gatti 500 kV double circtilt in and out at Bnarotha
1 B3arntha-Rewvat 500 kV double circuiit
Rc\wat-.tjraliwala-l.alinr.e 500 kV silngle circuit.
3arntlna.Noivshle,a-Shalnil,agln'eslnawar 220 kV twill bundle Di/ line

Geeria t 500 kV and 220 k-V buses (3 unlit at 500 kV bits andc 2 uniit at 220kV bus) A 500/220 kv irarnsronrmr will c p( pkvidVed
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This alerrnativc is satire as altcrinativc-6 (casc-5) .CNcpt tlihat tvo generators are on tlie
220 k-V bus. The carpital cost of thc configtiratioii is alimost sanic as ithait ofr iic
alleitiative-6 The systeimi relialbility has diecrensedt as conilnectitng generators on the
220 kV F3atothla buis increases the loxvcr now on tire I3arotha-Nowshcra-.Shalrihau
22n kV line In addition, the system losses are relalively higher as tilere is tIe
reductiion of power flov on Tirehle- esh"Iavir SOC) kV linC

Aller'rn:tive-8 (No Action Case)

This case cloes not considler the dispcrsal of Ciliazi-Bartilia [Iydrolowver Prnject. This
optinn is factuIally a "No Action" alterailtive. The loadl flowv stiuidy for this alterinaive
indicates tlhat wilti the present load apparently tlhcr-v will he no significant chlange in
the cotiuitries dispersal system. Ilowever, with hlie growth in load bv 10 %r in
Pleshawar and Rawalpindi areas tlierc will he significait reductioni in the svstem
voiltaucs Tihis stutly (licialedl a nced(l fi a major alternative pian in case tlihee are anv
chanues in Ghla7.i-Hattol ha coIm111isSioiiiing plans

4.2.3 ( Cocilusionls

In nrrder tn evalniate lic project alterinatives with a higlhest prroject wotlilr, SysctI
reliabilitv stutiy were carried otil frr vears 2001 andii 2005 Alternative-I & 2 haid Iihl
project wvorth in year 2001 tdm Int low systeIm cost andi relatively coniparabtle
ieliahilitv valtues llowever, in the vear 2005 wilt increase in tile syslem ioad andc
,vilhout ainy improvemcnt in thle area in the primary system tilc reliabilitv of
alterivitivc- I & 2 went (down, inrcreasilly the relntively lprnject worth of lire Alternative
6 (Wace-SA)

11 oew r othe nbovC analysis, it is revealcd tlirat IhC transmissioni intercoinmct iOII
afranuenient of Alternative-6 (Case 5A) is tiie optimal soiutioin and nmay be opte(i for
Gla7i-R3arohlia Hylvdropower Project Ihie hricf description of lie interconinectinii is
(Cace SA) Is as followvs

Tarbela-Gatti 500 kV double circuit in andc onlt at Barotila.
1larotha-Rewat 500 kV double circuiit
R Rewat-(ujraiwalvaiat-l 0lore 500 k V single cirtCit.
ilnarotha-Nnwvsl1era-Sliahib,gl1-PcsIiaivar 220 k; I tvin bundle D/C line.

. All generation will bc at 5(0 kV bIs. A 500/220 k\' transformer will be provided

Five load floV studies. based on genceratioir plan, for the above selectcd alternative
hMavC been conducted for Iric year 200 1 2005 and 2010. In tile year 2005, tire sycstem1
shoulid be able to hold without any major chiange in the primarv network in Pesilavar
area I lowever, in 2010 tIre arca wouid riced significant iinprovemeirts/elilralrrciurents
Jrn tIre tranSmiSsion sVsteln. 1In addition. any chnnge in the gencration plan, i.e
Kalalba2hl ( [)'del) and/or Tatmosa (Thermal-stealn) will be requiring major studlies tn
transllrit po-wer to Peshlawar area.

4 -5



41.3 ANAXLY1S OF ALTIERNArVn ROurr.ES FOR
TRANSMISSION 1,lN1S

rhie proposed plaii rot Power dispcrsal fi onm (.IltII vill constitlite six 500 kV lines (2
lines for Tarbela-Barotha lticominig. 2 lincs for3 Barolila-Gatti Outgoing and 2 lines for
narotila-Rewat). AS such, the consiniction of these linies will occupy substantial area,
thtis leaving significnnt impacts on the local environimienital andi social settil). To
minimise their impacts. it has been planced to place the lines for most or thcir leigtibs
onl double circuit towers, with lie exception or areas where thie initegrity of thie Inver
rotuid(at ions are at risk.

It is obvious that in aligning a transmission line, cost consideration is of primle
importance. Thle mnost economicilly viable alianm11el1t Will be the one liat has tlte
shorttes route and the soil condifinios are reliahle for tlhe lower foundtaions Moreover,
for keeping tile cost (if iesetilement i at mmniiinzal. iltc environmientital and social
considerations are also imiipoilant in alianing the line. As such, difThrent alternative
roules for ilhe lines wcre considcred bv WA1'DA and lthe Consultanits during planninlu
st a o

In consideration of tile alove piararirers, \VAIP)DA has cairiedi Ot survevs and
studies on four altcrnatiVCe rouleS eacCh for all tlhe translimission lines conicerncd
Generallv. differcit routes for a sct or iinc fall niallv miles apart froilm eacih oliier As
sulchl. (lhe silidies coIve ci about 20-knii to 30-kmii wide sirip and tIte Illost appropriaic
lOtltes %'ec sCiCctC(I T'abile 4. I illusiratcs the niain, featuires or all the alternative
rotnes stiudied for ilhe conccrned transmission lines. IThe table also provides an
anailysis of thesc rouLtes leading to the sclection or tihe Frial rotiles. NIorcivet. as
refcrred elsewhere, a I 00-ni %vide conridor for tlrc selectcd route of eanci line was
sti veved in (letail to providc a margin for frLriltcr adjustnicnt in tihc alignment. ir so
recituired. A case for sucih refcierice is thie adjustmenr or ofte aiignmeilt il 13arotha-
Re%vat S/(' 1Line-I near Dhok Kala Khian to avoid disruption or houises and a slhrine
(Ziar at)
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liotmie flescr~~ptioii of ~ I.Latnd/So,i Effect oil Effects oil Effects oil Efetso
ILille D5SSInill ItNote [)escripliolwl o lar Rotilt A.;lnl/Szl Efrcct {n cteittiit/ SOcinllCrtitural onalysis Csliclusion

No. _ .. .tContlstion .A%gncraIt,are Infrtlstnict/re Sc t rp Ecolog

rarbt a- I Starting nx nUuia swiichly,rd l ighlv unsuhhte litlk aniretliure I)isaupuing seilemenli Ilovllying rtcirnoval ot Insignficant I:avriurible gin Y navoqirable

Barotha I T -13) lIheading towairds rxk then itler eroded lafi. dvp due in lid bet' sl \11 sk wirmstnictus train lmcta aon dte agnculeac and this not
animnling North lHcAdpond and guilics winh %ie c, wdittgsm Saril 1rA .tsal and cantrr merilt colOgy coloic tl point tit Selected.

Incoiligii, Lines crossing power channel it licAds %oIncs a*eAs. sd View. but urn'lve

I & II t(5WIit d norhd ol Antock cnv I kTe it es olleiialsl ' rellivtdy large

sqeceze tsrugith rcta hetween \"nck rtelatlivel' largc cxlnl Land

& Sanz val Caintimrment and leads population cunditiam are lo

towvtrds existing Tarbeli-Gani (T-(;l suitable lor tower
Line-I ltler passing very rueged lanid. foundton.

Stattrng thn Da8roiths sitchvttrd a I lighliv lisstalile ilc anit and Dlisruptiiii f Inrolsinit rrnoval of insignieant Favomrttb4d Iromn Not lAvourthhle
gomng rounrd Southt lledpod. it passes roded land. Jecp irnalrd tnlerniots nmnr niftrirtrneures trorn ciTed on die ariaubtife and thus not
close to the adjoining villages ot gullies itlh iteep agneAltIure in vilurees aiid whnrhs ci,il aid cant mnent ecology ecological point of Selected.
Sartala. Shakar Dart nd Shin Bach sIopes Mietor tipper reacies. ti \ir1-v Jreajs 2iid vteW, but invol'es
From herc onward it squeezes throuth Attock carv. Ihe wvhale little rcsenlernetit of relatidy large
Attock Cantonunent and suburbs of line passes aenculture tit the feltinve ly lrge resetanent Larnd
Attock cirv. Frotn here t passes throueh dosm reaches due population conditions arc na
through vecy rugged land hetorc igrctiltigral land, to laId cinidmii suitable b ix torSer
terminattne at die existing Tarbeta- foundation.
Gim Line-I

i lls alternative lUllows a route almost Und twvitinos Lands arc Insienitlicatit lnsuinulicut cifect on lnssgnuticant Favuwahlic trans Gcaerallv
parallel to alterstsve 11 towtards the are gecrsallv gcnerallv osed fiw disnivtomn ot social & otliral eisu on die coological and liavourable
south- avoiding die settlkneents (if skitable ha' t ive Itwini gFitizailtire cu.cwniit% iid ~ entp. ecology reseikmnot point 0o conditions. but
villges. Artock Citv and Cantonmernt loundations prpilatin view. but panellv not selected.

except for a unsuiiube ror land
certain reach at conditons
the Inwer end.

fV Tlis alterative ibilo s a turater Land condinons Lands are used fist Insnitfuic3lc 3slistnificala efect or Slidlt etrect on Though sliglt etect M\hst
southward route almost parallel to are suitable t;t barani agnculture dissiptioti tt usial S cIltutal the ecmogy of on do ectlogy rhe favourable. Itus
alternaive Ill. "tding the sentlements toiver and trazine seneinemnts and setup the Kawa Gcr routse as ideal selected for
at villaes. The line pa5sss tegototalne foindations. poiulailin Reserved condibus for sting rouinng Tatie!a-
Khtava Ciar rcserved lirtst Friwes. of towem and with amtt

reapea tt Incrming lines
resetant.
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Line Svstcin Route Descriplior of lol le LandSoil EffTict os Efects on Effects on Effects on Analvsis Conclusion
No. ri o fRue Conditioti A\griciditire Settlemientl Social/Cultural Ecolyoiy

.______ _ _ __lnfrastrutcture Setup
13arodliia-G,ltl I Staainng Iron Ilaoiha s wniclivaid. i LAnd condiltwias 1jnds arc ned lhr Avoid vllseeis lotl \liv edci thie snial Siglificanl The rwutcl minvlcs This allemttivn
(13G) crngsss Csnlrtc channcl sdnd lItro Rivar sre ecncrullv hirint and will invlve' andI cultural seup 1if eirectan the disruptinrtnolarnsv lihsnolltcn

giear Ghaisb villAge. Onwards a is uatshie lr to wer imneaed resemeni iil t Isaih lang Citv. eology of the sret and ecdogy of selecerdO u l gol n g LwI nes heading trowrds KIalsChijna M)ounlaan foundations. apiculture t iau-m n ispilaios n a'susmurtv K lb Cltit the re v frcest

i & 1 I Range with an ajirunest south ot-JaNi involvet hissifne Sha;ar [)zra tnd it Faleh Jang City. reserved reit. Mtotreover. it pasies
village. After sepatrtIon al nr, sC in KaI-Chaita Shah Pr,r damst ni.uh dilliciil hill
Oingoirng I near Jshi vi hlage to join Range Ars mai grhdilig and folh f rmin o tivilg

cxisatng rr, Line 1. B S C Outgoing impose rcstriction thick resarved basting and Irnigar

Line 11 crosses Kala-Cutits Range just on liasaine in tleir Ibrcst asn Ka1s- rouse, thus increasins

negotisfng northem no anrnv area, area. Clitit Rne. th cost.

Then passing stuih ot Farch Iann Citv

negoliating air sirip belonging to P AE

it heads lroiards eKostnrg T-G Line II.

Follows a snuthivrid toule almost Land conditionn suAlds are used tli Avoid t Illages hutl \mv etieci tie socal Siagnlicant Tle rioue involves This allernalave

parallel that of altemsave 1. Beyon arte geuerallv htarni and mav have rcsenlement nd culturl setup of etlect on de disruptiorn of unnv hes not beent

Jabbi villame, die BL- S/C Line It suitable for lnoser irrigated issue si Fitch Janeg Fatsh lan car, ecology of dhe amu and ecology nt selected

crosses dte Kdaa-Chinat Ranse just roundanons. agriculture rom cirv Ksla Chiam tse reseed rorest
negotiating the soudheri end olf ihe involvet blastng Slsakar Dan and rteaved rorcs. MIoreover. i pases
army mrea and heading towards souit in Kila-China Sluat Pttr damsl . alvgh dilEicull hillY
of Felsh lsang cirv for cosnection * ids, Range. rmy ma grzing and rtrher tetinii involving
existng T-G Line 11 impose restriction iuck reserved blating and longer

cn hissline in their fores on Kala- r;rte !hus increasint
trea. Clhtia Ranec. the C05L

l Follows a tni,e similar io thi ot Land condinons Lands are used lot Avoid * illages but Will eTect ONe wsil Significant T roale involes This alleranvne
alternative QI. execpt that B-G SC Line are generallv bharni and may disrupt hloasines and cusstaal setup or etlect on dte disrsphion oft my has not been
11 tvill pass throug a relattvelv open suitable for tl%ser irrieased at fiteh Jane. thus Fnieh long ciy. ecology of e amrea and ecology of selected
aues widsin ie citv ot rtelh lsng foundeaionis. aiaculture (hiatr involsiavii ratiler laree Kala Chiam dwe reseved Forest
belbre its cecltin isldt existing Iri involves blasling Shlastr Dora st) rseitemc,ill Rawrved Mey involve
Line 11. in Kala-Chins Shah Pur damsl. Forest. resenkssent si Faleth

Range. Armv mav grazing and ratlier hug cti' Moreover.
impre nstiricliwn ithick reserved it passs thtsough
on hlasting it irhet liwet on Kal- diflricull hiliv tkriass
sreat . Chitta ltanee invWsving Wslasting

aal klnger mutue.
thus increasing the

I _____________________ _________ _____________________________________ I diet~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~c
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ANAI,YSIS OF AlTERNATIVF ROUTES

Sv~~~~~~re,ti ~ ~ ~ ~ ~ ~ ~~ 1I.:ndlSoil Effect oil~ Effects oil Effects on Efrects on Aayi
ller Svstei R t Description of Roistc Seletlentl Social/Cultural Ecology colusion

.0. Cond(litioni Agriculture liifrastr ctui SreItp E

IV rakes a route nwih .u an11 'belr I 4t ltidit .mil I. sareS im I tw I'ImglilgIC3111 lIibmonitcal litea a CII : r1 hnalisfic.ani No itutpium to t1-avruahleoin
IIcrT5Wiles, '4 itr die rtnd awt are Atmahkl tlw lrstnm agrtilklaic diglipit no 1m a;1al ". cilur-tl iefccl ont rJe ta *ty Ns't envirorvnental

village law I S C liroin I .btoa and graz ing enlrnl ny imrtntt eEcst tnd ci-f

sepautes (or conrocorn mith rT-G lie limirndatamn p,opallal on the eclosgy artd conmdasinlins.

I and 8-0 S.C Line It takes a aighit 5ctal etupn shortesw this nstne htts
rnute to join T-G Line (I belote Kl tlaute realtitg luw been sekcied
IChitta taRnpgcas

B trOulsi-Rea-A% This is itrtrnOit Mut in s eanditw l[and condilions tLrtds te used ht Insigniftica2it hIsigtnilicAu eltlct nin Signilicant Thte nWua usyolves ibis altertuve

(Ba-R)Double of atout lo m width setd fr, ., genlle v hai sagncultur diruption in 4% sl A .ultuiral Cict on the disumoot sn an hT s not he
aliening 13 R DnC I & 11 t passe suitable nr toscr graziny ind se MicinEs aiid xrupd hut efect ecol 5y othe wt utnt ecology o selected.

C ircuit Ii IPt dtuwght nrrnda ngcs of l;hs (iar Foiundanon rcservedlibs Gar ppollundous trll' sra t;ws Ctinf ttnd the r eaed taecs(s

Lines rescrved fores and over the norutm except at plcts Kala-Chitg Khawa Gar
cnd of Kala-Chitas Raner. Wtore where soil are Rltuws Gar reserved

crossing KAla-Chitta. the route passes Iiigtilv susc0p,ble lirests.
thrugh an e reserved ror die ttrnyv lo erosion, also
lmmedisielv after crossing Kal&-China invlves blesting
the D/C cukiminates to bifwurcte into on Kaij-Chiiist

S C I & II. Range.

i bis route passes soiids ot altiaiive 1. Land ;onduitows Lands art used tox Insoinilic3m ltificant fcici uon Sigmificatt eIttiUe -nvyolves Ihis alertati.se

negonating ouihtern tringe of Khavwm are gcner lly bratni sgnciilitwe. disruPton 1i social A cultursl ceTect on the disnupiion ot army has no, hemn
Gor reserved fort. then tusn nordl- suitable fiv to-v grazing cid senlesmnis and sxtup, but effect annm ecog ode a aid cology of selected.

cast passing dungh ChaubsWli Gar foundanons rcser cd foresa of popqilason. area. KAI) Chita and the W rted foren.
reserved fon From here dte rotic exept at places Katb-Chittatl d Chibbiwali Oar
turns south-east to cross over dte Kala- where soil are Chibbhiali Grt reeved
China Range st a point belonming to highly susceptible orts
anmv. Immedianelv alter. n pass5c to erstoit aI so
close to dbe narslermi limui oi ke of imolvcet blasting

Shahpur damr and culminates nrear on KalI-Chitn
Rawalptindi-Fateh Jang mad to Range in amnv
hitbrcalenrnSC IA U srea.

A.__. 
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L..t~~ SV~tt~ni Route Descrijition of Rn.ue Lalnd/siul Effect otn Effects nit Effects an Effects on
s No.ie Description ofCndilion Rric r nn SElernent/ SItai/tCulturtl Analysis Conclusion

th Tie aostnntc adli av Cnditioiii n s AgreUiculturetrtCtrc Se Ecology_ .. _ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~Infir;lstrlectulre settip
MI hs rnute paucs vs Ihttiic, od i ,t l C."...' c , Lan ds Ifttl e owd lh Signtmtiiiali dismniim Swgiticant cilms .nt Sitintcant ni, croit inn,I ,uves aiug'e

alternative 11 abo. ave nhgdiug Ac tl6rcs Nr gairaltv trni narSani,tinr to se5nliclicnlt and 9:i1al & *aulturl etrct on tAh dia,uptio nf hiss not beet
areas of Kitaws Gar and Outivweli suimtie l;Y tiwe,-r gnmng and pripilantn( )t I ¢l esup of Faidc lang ecology of did pf"ltitto amnd selted.
Gar and crosscs the KlA-Chaift filtndaiiinns . m escwved fiwsi ,if ljaog cit cty. Kala-Ciitta ecdogy fit the
wi!hous insertnemg with ntnv area. invnive hla%tjnq Kala-4ltnitt Range. d fts
I lowever. in later rcach it pases closc on Ksla-Cliitta

to the northern subitts of Faktd Jsng Range
Citv whem the line bifurteast mnto S:C

IV Up ao Kaia-Cl'tta ihbsrouue o t Ldondinitas Lerds drceased I Insmgnalicagit InslagniKait eeieetton Reanvelv kss Favouttbk rut Thisma,te has
chatuestaicticully similar t ta ot af st generailv bartni .getuiltue. Jisitptin nnt sotial A culturail 4tYet on de wilth respect tn bee selected.
altentatwie Ii. It crostses kala-itta at usitable for tlowe grazng nd senleiements 2nd scalp ecology nte eOm ectIT nrt
a place where vegetanon is less and routndations. mav reserved forest ot popultsion. Kala.chittb populatin ecology
avoids urmv aeta Then paVing -5 krn involve hlasnng Kal-Cehift. Range. tnd eco.nv on
awev lrrom die northemrn linmt fithe on Kala-Chins to

Iske or Shltput dam. it tuuuuIes near Range
Rawulpindi Fhtlh Jang rod to
bifumtrte into SC I & 11 a in a eiw ot

_ lternative It. __.

Barotha- Rewat I Associated with altetnawte rout I for Land conditittis Lands are used liw lnsiei licasnt hiasgnttieantcirec on Signilicatt Invoives manv This route has

(B-R) Single . l-R D C. de single circun limaes ill ae nmt condticic htrnt snd disnioot-ro. inejal A culttiral etTect on lie concenms relahng to norbeto
tske totti-most route pas s onh in dte dowtn ctid imgated setetents and . seap. ecology of dw ecology. inmartcenee sdketed

Circuit (SIC) and close thc bl oundaryoflIe Iarea reade near Soon aicultar populanon. but may Adials resaved wit esasting 500 kV
Lincs I & 11 acquired by Civil Aviation. Audiority River razing aNd ineerire with ilights rOr line and airport, and

for new Islamabad Airport After that reserved liest i- itawn the airpot, soul emaditions for
it intercpta an exisn3ng 500 kV line Adiala. bwer foundations.
(Tasbela-Rewat). In braer rnah it
pastsas dtrgh Adisla rese-ed rot
a and dilMlcult terrain of Srts River.



TABLE4.I Sh1tSoC5

ANALYSIS OF ALTERNATIVE ROUTES

Route L dSol Efcon Effects on Effects on Effects ont
|;inc Sstem ° Description or loc La[ndSoil E cllect Settlement/ Social/Cultural Ecology Analysis Conclusion

No. ~~~~~~~~~~~~~Condition Agriculture Inlfrastructure Setu

w1 'loc-cisied with alemrnanwe route If fio land condinons Lands ae used or tins enuticti liksielcamf elt cuir on Signiricutt holves many Thls route has

D-R IYC. the singk circuit lines will ame nor conducive harsni and disrupti(n to social & cultunrl eect at ge contsm relmting to not been

ttike a coufse south otl'rhe boundArv of in the dowtn end imgated etlemienrs aisd serup. ecogy of ecology. !"relertesse xeted

arma ecquitrd bv Civil A veton reah neNr Soon *grscultur. Ilpulaton. tuft nil 'v Kjsa,it Mural jvils existing 5t0 kV

Autltortt tbr new slarnabid A irport River grting snr intertere witd llights reserved 116t line an aurpinti end

Ujer tht this mite passeS over Khlin esved tutest olf from the airport soil sicodinionus 1to

Murat Range allecing reserxed lorest RlJin Ni(u1 t tower toundations.

Later tter insercepnng the ettiSng 500
kV line iTarbelsaReart.l it pes-es
fruueh a difficult terin ot'Snan
River.

[_ socuited with aIltmnanve route Ill t r Land condinons Lands are used tDr Insienri sicin lnsigmiticant etlfci on Sitnircaint Involves mtanv lis roule has

D-R ) C. he single circuit lines %vill ae nol csduc:ne lIarmni and disnuoton 01 socall & cultural ffect on dte ronceas relating to not been

taie A southnns-most course moving in the down end imgeted selenimcna and sXNup. ecology of ecology. intenicersce seleced.

fiuther awsa f5ss the new Islanabad reach neu Snan *2ncultre. populatinon lutiri kurat with exisntng 500k%V

Airport. Ater that. this route passes River gzitng and and Dlwngi line atd itrport, and

o h Ksavi Miurat Range wheae the reserved forests ot resetid tol eondinroms for

gisrwti of the forest is relikively tliick. Khair Murtat nd orests. towu foundations

Later t pe5tes dsulgh Dhungi Dhiingi

reserved irest and takes rather lone

rusite to Rewa t vhere the bed ot the

Sno River is flatter ond quite wide.

IV Associated nrdh alternttive route IV for Land conditions Lands are used for Insigniticant Insignificant effect an Rath la s Cormpanu vith This route has

B-R D'C. the single circuit lines will are genentlly barani and disruption to social & cultural etects ort ths odier elienstives. been selected.

almost take die course as that of suiralle for rower imgated sertlenentis and setup. ecology of this rutte hl dth

siternuaive I r S C lines. wth some froundsons sariculture. population. Kihairi Murat lat amirortnntal
modificatons that these lines will puss grazing and end DOusgi ethects east is more

to sone extent awav trritn die nev recerved lifreirs of resenvd seclcicallv sound.

Islamsbad Airport snd crosses Kitairi Khsin Murat and forem

Mutrl Rtjtte and Dltutie liorests %%herc IDuniti

the growth is relativelh thin. The

crossing oitr S,on nvar is also ct ot

plaice -shcre the stul conditioins are
cmidutiie tiw triser lotmndsnons Thius

mute is also not imterccotin iith ihe
_ _______ e'sitnnv faitiela-Re at line _ _
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POT'ENTIA I. IM PAC(TYS OF 1 P1101ECT1'

-5.1 GIsC.ENERAl,

Rallier tlihan a critiqluie, tlhe cuvironimcntal impact assessment is a tool to manai ne a
pro icct in such a manner that its advcrse efects are miniitrizc7L oi mitigatcd. and
bcieri-S arc eilhanicdti. Ior acihievinig this objective, it is necessary liat tlihc prnject
planning and envitoniricinial asscssmenti hle carricd out sidc by sidc. This invoives a
cointinuiotus inleraclion beiveen the pI0o1CCt plannlers antd environmental Scienitists In
the case of the present project, this approach wna aridptcd Conscritientiv. heicies
calrri'Ng olit an assessment of tilc alterilatives at carly stage of planninia a lot
Concaeratirlnn was m iven itt nitn7im I71Lm h' Cltihevironnicttal arid resettlemienit ilipact 
aociatedi witll tile sclected alignments or tihe transiiissiotn lincs Accurdinrwiv, :l
repoii nn FInviromcnimal impact Assessment wvws prepa-ied by WAPD)A in 1 19]1 Ilwc
prescnt report hac been prep ared to sirengthen (Ile previoLus report bhy f(l(IllitiiMt ermilational iv accepteci guidelines ari(i directives ror environmential assessimient and
prerin nn i rItnation anrd resettlemilerit actioll plans

FITerbci ye enivnrourmrcrri and reselereni plirriuL ,r lires a reliable predicinrrin
prnject efTecis on ilic resotitces if tilrc project amca Key to IIre enviionmimental
aqcesCInent is tilc k tro'ielszc rf thc hancl inc Ciietvincilul.cu1i coldihtiolns of tlhe pro'jcc
arca andl experienices rained froml the similar protcts elsewhere. Inet-actioni withi
Iocil corimnhiiniti es at(l ;dknowledvcealble peoplc is another souirce, which helps in
PtC(lictilrlL tlire piloject eflects anild needl fonr onitiga ioln III hlc present silltIY, tIheqt
apcmicl' were givcnl due consideration Tlereforc as referred in Chalilpter 1. in addition
to collecting inrormation on plivsical, biological and( tlirmani resoulices r,oni pthl isihed
literatiures. iri forma1tion %vas n also collectcd tbromuih siurveys and comitsel ip i, withi tilme
local cofltlmtrities. NMorcovcr, a foctise(d survey anld iiteracti:ir wirli tIie Incal
coninitinities 'vas aiso carried out in the areas wvhere 50.0 kV transmission liines are
alreadv existing. This has significantly lhelped in Iltc assessment of tlhe effects of thc
proposed Project

5.2 ,.ASF:..SrSSMIENT (C POTENTIAl, IN'l (.ACTI S

5.2.1 I'rnject Impact Mlalrix

l n identify tire itmpacts of the Project Oil tIrc l)lpysical, biological and social
(1virorr,nment or litc 1'roject arca anidt 1o catego.rise tilhe in accordance wvithI iteil
stui tfcaincc, a T,roject Impact Mairix has been p-repareed. This is presentied in *rablc

I I [hc irrPacts of various 1rojecct conponents have been assesseci separately for tire
c"nlructionn and operatiolnal pihases. Following parair-aplis provides a generalised

(ttc"cral M.'imugcr Ptltnunrg tpower). P,kistan Vnt:r and lnwcr )C'CIOp,nCIt Authty: Culra,i-
. ro; 1i I !dropoioer Proicci. I ramtinissioi Lincs Associ:alcd %ith tIlc Project. Slipplmicillal

Fn tormicnta Accccctircnt. FIinal Dmfl fReporl: Jnlr 19')
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discussion on various concertied aspects. whilc tile (detailcd atcolnl or o lhe potentil.
effects is giveil in sulseqcuent sections of hliis ciapiler

Ctonstrticlioni Phnse Imipact:

The constnction tiphase impacts ate mnstly ora temporary natilre and thlicir manlitudes
are sutbject In ihe enginircringv manaigemilenit practices adopted durinig constnictionWAPDA is partictilar about this Aind lias incorporated clatiscs in llte Contract
Documents rclatit:w to good constiriclioni-iainaigsemiet practices.

The probable imnpacts orfiic consiniclioin arc thc oncs relatcd t3o thC Following areas

> Agrictiltural lanids and soils
w I loiisiings/liifrasarulctur,cs

:ncruv resources
Surface waler quality

r Groundwvater tt.anl(ti1v
> Air climihtv
r Noice
> I)isript ion to ilte tcrrcsiriil ccosvstnlo
- Niigraior-v Spcciec
- PCst anilmals

P t,ililic henlth
Lan(i tSC
Intrnilption of rptblic cotnnltificatiOln

> At-risk popullation/saFety
F Poptilation disrupltion & Conlaitiunity siabhility

The direct impiact of tlic Project on tihe land resou ces hias been d-ealt wvlilt iII SectI Io
5.22. Hlere omidv indirect impacts have been discussed. TIhle oilost concecrtiilig aspects
incilide soil erosion, slope stability. antiile l fFect on mgricuiltiral soil hile tIo Iiigitive
dtist created thriotghl blast ini and cxcavaiinn activities ITis will bc parlicrulariv
associated with the excavation and stockpiliing or tilc spoil material from the towver-
foundations l'o some cxtent, stringing will also inditcc disturbance to the agricilturailands.

In consideration of the topngralihy of thc aea. soil coniditionis and inltensilv of rainfall.
the tower foundations hiave b1een placed on stablle gronllds. lIliis particulariv inmplies to
the towers located near the streams. lilere tihc towers hiave bceti placet at a safe
distance frotm the sharply sloping banlks of tihe streams. Similar precautioni has lbeen
taken alornet tihe slopvs of the hills. As such, tile consintctionwof tower foundations or
otherwise would nct escalate (ie soii erosioll sigilificaltly tllan normallv occUllillU
under ilhe prevailing conditions.

At ricultulral soils arc nlso sulbject Io 3etet inrationi duic to spills o)f toxic . tiaterial. 1
fltHi,mt7e these effects the contractor siotiuld use ille best. engineering-iimaniageniie,it
practic c' Thet conltract documnients twill iniclude tlhe specific clauses to impose'
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cnvitonrental protcclion practices on Ilic pail of' contractor. The suiperviisoltv
cnnstiltanits should be vigilant that thiesc clatises adlicred to by tliC conltractor in rtill

T hc cfThct of tile Procect on ilh sini/infrast icin cs is discusseed in (detail in he
rcieavint sections.

Thc Projecl is forcsccn to alTcct the cnergy sotirce, ficwlwood, of thc Projecl. This has
becn discussed in dctail in the relevant seclion. lHovever, lere allention is drawvn
towards thc malnpractice thalt is normially associatcd with the consinicdiinl or such
pijiccts B3esi(ics the disniptioti or biological environinent detico ian(i clearing ror Ille
c6tistnictioni of towers an(i stringing, there miay also he a disniption hy Ilte work force
in need or fuclwnod Any' such damaun lo ItlC resoutrce is unlawfirl This aspect was
discussed with the C ontractor mobilised for tihC exectition of In anid Otit lines As
reported by thc Cotntractor, thc constictionl cre v will be stationed in renitel houses in
tile close by villanes instead orcampinu at tihe site As stuch, the Iiliawriii cutting oF
tile fliciwo d will he elim1inalted

lhe excavatioon or blas inyi for tower fonidation andl tn somlC extenit strinuLinyg near tIhC
streanis m ay afTect the smt face vater quallity lowever, this cati be checked II%
carryina olit controllcd blasling and hi -dlingr excvaited spoil in a good enutwiclilcr l
maninier In thii respect ilte FnrMineer vill lie vi.ilanl

11 is envisaudcd that lic constil1ctio in nl' tlwe Pruiject will nol involve h1CavV
tnacili:rervieqtuipmilent ni chiciiicals linat will cmit hleavy snmoke or fuimes t
ignipicanltdy efTect the ailicant oibtiiion ofliit ive diust andc soke

is. slzeciliatc l fi-onl file coms1ructiontel-ealedl if-nllic 'I'lic contractor iR milO;re(. 10 tlSe
well-t tied veehicles. rn1 a iniin the fracks popedvlv anidl regtlnarly sprinkle wvale
particolariv in t lie proximit v ofsetlctlements

Noise polliltiion will mlainly eIl associated Wvilil l aflic anMd hlasting of rocks for lowel
foundation in hiilly area Someic noise miay also lie gen eratcd if machinery is dcpIloyed
for excavation ofson soil iiaterial. 'I lie contractor is (Icsiredl to imposC clieck on noise
poliltion, Piarticl.arliry when wvork-ing near -ctictments

As reFcrrcd eisewhere. ceitain reachles oftile tIrallnsmission lines (lBarotlma-Rcmvat S/C' I
& 111 vill iie close to vater bodics TFlesc walei bodies tiiay he lusei as restipit- places
hv soennc odidi flocks of mirgratory birds cut-ofT from tile maiin groupl) travelling alone
itic Indtis River (see Section .5.2.4 anid Appendtix "I)") The ciose-bv construction
activities niay cRusC disturbance to tilC birds

As referred in Tabic 1. tilc transmirission lines will pass iltrouigil the reserved forest
areas where the growth is not very Ithick Thierefore, it is unilikely tlalt suicih arcas
wvoiuld have arY siqriiFtcancc for being usedl as habitats hy major terrestrial fau1na
I lowever, tilcir ahsence itn otalitv wvilIl no lbe jultiflal)le Tle constructicii activities in
the reservedl forcst arcas will i(o onily afiect these hablilats dute to forest clearance bt
also may frihten mItre terrestrial fauina 11ltis tli:ilclr tunavoidab1c miay be keplt
rin?i nra I b corn roililIV Irc construsctinnl act i jiics in such sensitivc areas. [Ihe

excavation for towers founidcalionf and to sonme extenl stringing will cactse disturatace
to tire colonies o f pest animals. particula liv field rats. hoars, etc.



Hlealit hilazards arise through i many sourccs. rlhe sotrce of greatest concecrin durinu
coriqtnictinn ig dust. Ptilmonary tuber-ciulosis and silicosis may result fronm [Ie du;'st
generated by stonecutting. lblasltin and iii(veniienii of e(tiliq ienits Fiuimes and snioke
from buiriingil material maY catise acute respiratory irritation and( broncihitis These
diseases normailv occtir by expostire to sucli connliilinis for a long timne Normally, iie
Contractors kcep the l vor;killy crew nil perinmancit basis *Ihis rcstilts in vety frerqulent
exposture of the crew to Such conditioniis Theieforc, this deimanids adloptinr
preenudionary mienqtires on part of ihe C(inlrrclor

Contanminiation ofr waler resouirces b)v obnoxious malerial miay crcatc healtitfl haidls
for the popualationt usinsg Illat water. For iltc safcy of ivoikers and local pl(ptialioi.
constnictioni activilics shonuldll be carried out undler strict control. Wasle material
(water and garbagze) should be disposed o rrin a sarc ianner. Moreover, tle sanitation
of the constnictioul camp and work places siouil(d c proper. Thc workers shiotiltf he
stupplie(d with proper protectioui materills stuchi as goggles. Im1asks, hIlimiCts, fuill hoots
and eloves

Safetv hiazards arc associated vitlilc oplcialin of conslr-nctionl miachinery.
equipment. toons, transportation, handling of' sicel prancls diuirinyg tower eectinii.
blasting, lamd cutting a_ nd slidcs, fires cic. lTe cauIsCs of saSlty lha7ards arc usuialiv
cntmiplcX involving lhima n errtors, Opicaitioni fiailts of iallcinliiciay anid tinforeseell
incidenices. hle majority oF tile causcs are conniollable wviih eflicient iminalizeleliit.
staff irainina. machinerv mainucnianicc an ri olicr prevenlive measircs , Ciotrol ol
injurirs or Faltal accidents ase essentially eigilncrill and administrative prol)lem and
rests mainlY on strict compliiancc wii establisheld safeiv riles and regulalions.

In addition to tie preventive andl piecautioniary meniastires, the contractor wvill be vell
eqtuipped wvitfi first-aid mialte ll ill(u1.dillP (dressins.g material and necessary dnmrs

The cniostriicioi (o oilie project, piarlicilarly stiminlg, niam catisc interruption to tlic
movemcnit of tile local popillation going across tIre alignilmilnt of the lines ror tlicir
daily farming activities and hierding. lhis may be nrii,irinised by adjusting the timinus
of strinainu rhe movements of thc local poptilalion for Ilteir 'vork are mstvly in tile
morning and cvening hours I'hc contractor m1ay ltilise thc timie in betwece tilesC Itwo
nish tihiiings for stringing

StatioInirg of thec construction crew vWithin IeIC villagcs or locatling tic constructiOnl
campis near themn could distu,b tile local comnitniuies and may create social ar(i
cultural problems. Tliercrore, the contractors %votild be reqtiired to impose regulations
nn the workforce tn avoid any lawv and order sitatin

Tlotigli tilic workkrorcc CqLii Ccl r., ilic Colisltictiion iS not inuchi, the Proectl
constriction to sonic extent wvill pirovidec cnplovnient opportunities for the local
people. t)n disculssion. tluc Coantraclor has indlicated thiai the skilledx labotur is
permanlentiv maitaine(d while tuiskillcd laboiur is cngaged fronii tihe local
commtunities

Thle imia cr of i nclusin ofr c latises related wit l tili elivilIlorrle'1na aS11 I ccls mentioned
above and restoration of corrstrtrctioru sites was discussed at lengtil wiltl tile
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Consalhiants (NMIs NF.Sl AK) ellcy havc agreed lo inciuedc suichi clauses in tile newv
contract for flarollia-Revvat l1ines. vhilc amcndmcnts will lie issued for the alreadv
awarded Contiact for Ilicominig and Outgoing Lines. In this recyar(l one mator
amendiment uclating lo restoration of'sitcs and re-vegetationi lIas alreadyv 1beci issue(d tn
the Contiractor 1Thiis is attachecl in Appendix "C'.

Operational Pta:se Impacts

Table 5 l gives two scis *f operationai lilpasc eflect.s of tlhc Prroclt. )Ones arc relaled
witi local arcn an(I otlcrs are those. wlhicIh encompass thc nation-wide eff'ects [Ihese
two arc separately discussed as undetcr.

Local Elffects:

\Vil h the increase in clectric p)owel capacity of tihc cotuntry, it is likely that the lncal
communities mav benefit from ilic supply of power for their domestic ansd auticulture
rise Otherwise. it is en ued that tirc tlalnsmissioll lincs dlurinig oipelatiniial phisc
will not contributc to anv otthcr benefit fror the local commtinity. rather it will hlave
sonic adverse effects hbit of lo\v level Ii*lVe areas of sucih impacts are as followvs

Ill -pilc of lihe fact that lhle l'eojtcl wvill o11t inlrose any hind(irae itii M the lim maI
farininu activities witlinit the corridiotrs of thic trainsmission lines, the farmers will
he rcstricted to In eneral rronipling or small size Irce plantlation. Ihc detaileti
dliscuission on Ithis aspect is given in tlic relevant seclion beloy.

- Sinmilaglv, the rules anlid reiulation1S (do, not allow constrnictioul of residential or
natililic uItilit v hid ildiims wviltlhi tie corridi(or of ihe transmission liite Thbis
restriction may he a lproblecim for those wiose limiieti landihdoldinigs fall wvithin tile
ctorrido r

iSrinule (circulit conlipoicinlis of 13arothla- Re tvat 1.incs may inictrfete xvili thie niah s
orair crafls froM tlie new Islamahad airport. TIhic dtcailed1 accoutli of thsis aspect is
viVen in Sectiont 5.2.5.

- The flow of curreint in tile cond(uIto s affects the air quality in twno vayvs.xita-
hligh) electric voltage generates a very strong electromagnetic field (EM1E11 ) aloul(l
ifle conductor. *1his canscs ionisation of tihe air rcstilting in a corolna formation
aloulid tlie conductor xvihich may extend tip to 4 I li inder adverse atmosphleric
conditions. Irlic process of ionisation of thie air also results in genmeratinig cracklini.±
nioise. which is high tinder cloudy condlilion. I lowever, the insirumental
mneasuremnents (Itriing suivey ini(licalcd that the noise level in the stmny (lay is iess
than 60 dhi t

' I ric transmrission lines Passing close-trY the waler bodics allay interfere wili ilie
felghts of migratory biudls nesi(les a phivsical olbstnicaiomr caused by thc linles anldi
tlie torvers. ihc fliglt iiay also h)c affeccel ly tie ceccromagnetuc fuX around the
conductors Trie latier obs6tnetion is rallier inore pronounced linai the rormei
I Howcver, the stucly hlas shownl ltlat in view of tlc rotaing pattern of die fliglhts of
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the niizratorv birds tlhrotugih IrtiLUS RaSin., StlCil eCfeCt iS insiginificanit for tihis
Project (Rererenice Section 5.2 4)

Tlte transmission lies mav also he lha7ardoius I;r sedeaitary birds. I lowvcvr. it
has been noticed thal duc to EMP nn(i crackling noise, the birds rarely approachi
near to the lines 1The same ihas hcen cotfirmrcdl by tilc local rarmers of the arcas
where 50l LkV litnes exist andl biy thc WAII)A pcople whn nre involvedl in
patrolling activitics.

r- Even thotugih a safe ground cle.rance lias been providied for ille conductors. tIhe
local comunitiiities have shown tihc conceiti tlat the F.MF will hin(ler Illeir
movements across the transmission lines ITis. to a certain exictnt, afTects tlhe
communitv stability.

> R3esides safet' 1ha7ards dtic In i.NIF tlnc people have shiownl their concecrns that ile
towcrs endaniger the lire of tlheir cattle. TIhC catile arc of the haibit to use anule
sect ins orfie towers to sciaatlc ttheii skiii ain (cdr ilic lhornis, which soaiwe timees Lct
sUcKl ill tIhe to0Vet and CaUses la7ard

Nnfion-mwidle Ef:ects:

Thie dispersal ofclecnL.ic povcr gcancrated ilioi (ii ( ill will obviowsly caihanice power
supply conl(litionl or the cotntry This xvill of cmurse be in n ymv wvavs enleficial fil
the nation A fcwo nft1lese arc as civen helov

- I*rhs ~vill incrcase the nation-wide clecitic power capacitv. illis wvill reditcc lthe
incideliccns of load S(iheddimi.t anii thusliS cnisilto 0 a certain extent muliatterrupted
stpplyl Nloreover tlie plnxvcr to he dispiersed throuahl tlhe preselit systeml is
hiyldroclectric cenerated. which is relativc chicaper t ththec one produced' thimioi
therimil resources rliis is hioefully c ,oiri to redlce thie power tarifls. As sich.
this wvill. hel p in the dCevelo(pmIIenl of lic counltry through inlctistrialisat iol and otlher
infrastructure developlineait

ThIis wvill also benerit the agricilntimral sectnr thlronulg installation of 1t1iewells and(
niore use of groundwater. Altlihoulih exploitation of grotiundwate xvill haavc
necative effect on the resource, this will be beneFiciai in hinLb
L'roundwaier/waterloged areas Related willh hlis is also the control of dkisease
vectors and thus is beneficial for public health.

r An ensured and rclatively cheaPer lecitic supiliy will help in reducing tlhe untreSt
in the natiorn caused b)y thc 1oad( sliecdiuag alnd hlighi tarirfs of the electr.ic power

5.2.2 rTertrs oil L 4id R1 ssaurces

Apparentiv, the most conspicuous creect of tilc transillission lincs vwill lie that on larnd
resources, particularly! tIntl is ulilised for an±riculittral purposes. Hlowvever, if it is
analysed in detail, the situationi does not seem to lbe orf that gravity. Conductors being
elevatled front the ground. tlte hand underneath can he ttlilisedi ror cultivation
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Atlithouni. ihere will ihe somc restriction o;l tree pllaiitntioii tlhat reacli In a theight mior-e
than 4 in, ilhe land niav also be ritilisedi for orchards like citrus. Fxp,eriencc Fromll the
existingu 500 kV transqnis.on lines shows that, in spite ofrtlc fact Itlalt tle people haive
shovn some resentient, tile lands tun(ler thietmi arc frecly used foir agriculrtirl
purposes

lhowever, if there is some concern that is for the land -where the towers are to be
located In this conlext, s Focus stirvCy wRas carried out along thc existing 500 kV
transmission lines. The observations on hlie usage or land tinder tlhe towers in
clltivaled areas have showin a mixed trened. Of Ihe total towvers observed, the lands
tinder abotit 700,% toweers were cultivated. Tlhe remaininlg 30% were lec out for manv
reasons. 'rhe msin reason being, the farmers liave largc landlholdlings antd thuis ihey do
not botller to ctiltivatc the lands underneatl the towers. Topogrnphiy is another reason
for this Sonie of the landowners are lowever naraid ofctitivntingQ thcsc lannrs.

Notwithstanding above, tilc arca to be retliictC(l for rrtilisatirmn hy tlhe transsmissiM)

lines ic notl tlat alarmingu It is estinmated that with 50-rn widie corridors, aibotut 235 kmi
stretchi of ilic tiaiismlission lines will restrict an arca of' aihotn 588 la. Table 3 13
showvs that only abotit 44% of ilhc tranisimiission lines' roules pass through lands that
are used for aFricullure ptirposes As suih. abouit 25s) ha oF land wilt hlavc sliuhit
restricted usc for auricult jnr. The nesitiction will he For nol Iplaitiny tall trecs undier
the lines

S.tatellmelnt Shoivinrig Land Ariea to l>e opctipied b)y the 'olTwers

Apprroximante
Nantie of Litne lescript ioll of i le.ngt Ir Number of Are lAnd t fe I

(.11 CIIt (kill) . 'LOWelT s T1oNvel-s

iatti lncomina C uit 11- 78

Singc Circuit 1 2.5 8 1,401
--___. SinQleircul 64 - 2011 6 .1 20 3,542

Tarbela.flar(,u)a- $ lDouble Circutit 1 2_ .9 21i992
CGatil Otutgoing & 11 688

ISineleCircuitl I - 7 - 1 -4t --
- Sini CEircuit ll I 7 -27 - 5 .843

rlarotina-Rewat Double Circuit 1 56.9 _ 4 5__2_.
., ,len12_ _ _ ___ _f _ _,

SLng!e Circuit I . 477 136 24,168
Sinle Circuiit !J A-4)3- 138 23.812
I)ouhl)le Circuiti I 2.3 ._ 2 2,126

lotai & ~II! (S eemennt_II) _ _ _ _ - ____ |-
_ . ._ _ ____ 234.8 676 148,7. ,

Asreferred earlil ert major lind rise errect Nvill b)c on) thle lands rimilterrinarn the
Table given aboe, inicales thie inumber iftocvers Fatling in eachl



approximiate areas that are to be alTected. 'I'lre table showvs that the system will Ihave
abotil 676 lowers likelv to occutpy ahoutt 15 ha of land in a stretchi of about 235 kin
Accoidiing to land use data, about 7 ha of tilis land irs ind(ier cultivation.

Hlowever. during constiuction period tlie afTected area will be ioirc thall the oulcindicatcd above.. Constrictiotl Of tOeVCr fotindlationi and its erection are of particular
conceni This will tnOt involve areas ortowver locatinns but aIso surrotindings wherethie excavated soil is to be temporarily stockpiled andl tiec areas to be utilised fiorstoring tihe materials and fabricafing tilc tower panels. As SuLCh it is estimated that foir
cotistnuction of a tower abouit 0.2 lia of land area will he rCqtuired. Simnilarly, stringing
will also have negalive impacts on the land( resotirces tihrough out the stretch of the
transnmissioni lines. Accoiding to tile Contractor's report only about 5-ni strip for
tower to lower is cleared frozil tihe crop/trees and uLtilised for striniging. T'lc ownwcrs are
paid compensatiotn for the loss of crops for a specified period. Normally, in a stretci
of about 3 to 6 km nne to two crop seasons are lost foir the erection of lowers andcstringing The owners are compensated fos loss of crops accordinigly (rerercnce
Chapier 6)

5.2.3 F.lTects oni Water Resouiirces

Generally, tihc l'roject will not hiave anv sunificaint cilect on Ilie wvater resources. hoti
surface andi groundwater, of tlhe Project area. As describied in Section 5.2 1, exceptioll
is howvever there. In spitc of the fact that in ilhe Project planning carc hias been takennot Io locate Inxvers wilhin tlic strcaml bcls, cirite a few niiii;nrer of lowers are localtcd
along tlhe banks of the streanis Thlierefore, sonec teniporary pollutiorn of suirface waterresources may occtir -'ien excavation or rock blasting for thle lower fo1undatioll iscarrie(f outt near the streamis Strinding over tlhe streamis mayv also contrilbtic topollition of thie surfacc water from (utist i owevcr, ir tihe work is carried out iIIcontrolledn manner, ilhis wvill not be of any significance to alTect tile aqluatic life orhinder its usage for donmestic purposes by the local population. This is because illc
streamiis already carry suspended soil material anid other contaminants.

5.2.4 FlTects oi Biological llesoirc'r.s

Geoieral

The efTects on the hiologicail resources are of two types. One is related with tlicterrcstrial ecosystem, wilie thc other is related withi Ihe migratory species. The lattcr
is localised near the water bodies, biut the former is wide spread all along the stretci
of tile transmissioni lines Tllese liave heen 1)r iefly discussed in Section 5.2. 1. biut adetailed accotunt is given in the following paragraphs.

F.ftect onl FlnrA

The terrestrial ecos%vstcIcn is closcly associated 'vith the type of landform andliand nse
Ta be 3 shlowvs thiat aboiroi 46'ori area ib broken arld severely eroded. Accordingi to
eCOloLICal situdy. stucIh areas hcar very sparsc vcectation (Section 3.i.2). Similarly.
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cultivated lands. which form about 44°'' of thc total streich of the transmission lin es
also hear scattered vemetation. About % of t IIc total stretcih (aborit 2.35 k-i n) of ithe
powct lincs %vill pies throtiti forcst arca.

The repori on the ecological study) is attached at Appendix "(7 lhe conclusiolns
drawn by the Ecoloeist for the efTects or tile trainsmission lines on natural vegzetation
ate as follows:

I No rate or ciidafngered. plant spcecics arc identifiicd is) the Project area
Therefore, the fear of elimination of stich specics is not there.

2 Veuetation clearedi in tihe farotia s-witchyard site was mainly composedl or
weeds of ito econoiitic value as evidenicedl by tic type of adioining vegetation
Thr construction activities tIus.s have insigiliricalit etvil-oliilenta l inmpiact il
thiis arei

31 1he strcamis and hill torrents in tlic area are llowiny below tIle nattirar surfirsce
Ievcl 1 he mobility ofr costruct ion imcinciller-v will not b)e possible ii tiiic
liandscape No tower will bc installed in thc bced of a strei-m or torrent so ito
planlt o0 aninial species will lbe afFcctied

Ihc c it ivatcd Ficl(is are ahieadv (devoil of iliclk cvciv f na mittiual veetlationl
hlic bio-diveisity is very io\v A rew trees and sinibs urowi-in oti itie ho dciis

of Fiel(is may he cut duriig ilte eicctioni of tovvers and( st rinui ig. hLut it wvill
have no signiFicant ne1Iative envirolinetictal i tnpacr.

TThe abandoned auticultural Fields hiold sonilC grasses of low economic and
ecoiloicai value Thl e disniption of tilese spiecics will imnpose insignificatll
nenat ive civi onnietal impact

6 The N etlantds/smalI dallis ate not willtill tfle fight-of-way ( ROW) so flora aii(l
fauna of this Landscape Ecological I tInit (I SF1 i) vill not he nfTected.

7 Tlic erodecd/brokenci lands arc inst easily accessible For vehicles Ihlie
transportation oi tnateliai wvill be cloie 0n tili existin2w rottles hence ino
neative envitonintieital i'pact will he c'er ted oti tie flora atld fatia nr tofii

8 The weathered rock plains host no rare or endlangered plant or aninial species
The constnrction activities will result in insignificant and temporary loss of
vecgtation

The cutting of tjees and shrubs it, piCdioltlir plaill is alrea(y in process hlie
cuttingz of vegetation for erection of transmiiission lines will ble ati insigniFtcat
adding flictor for reductioni in vegetation cover in this l..SEIJ

1') *Thre highl bin-diversity ill sote hills (reselvedi forests) xvill ie affecte(d
sgni Ficatihr duie to clearnirce oZf vgetalionl tuner ROW and tilprootling for
colmstructioin of access roads atnl tower pads iHowever, tihis factor will be
temporarv and locali7e( becanse similar vcgetatinn exisis to a widter extent onil
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l oth sidcs of ROW I lowevcr. the re-veectation of ltiese arcas Ias been niadC
mandatory tunler thic Project Thl is will climlilnic thc imipact in a short term

I The overill projcct is cnvrvironlenlly Icasiilc andl exccblealihc tvilhl tlhc
provision of monitoringr- the rc-vcgetation aclivitics on access roads in rescrved
forests afler constniciinll phase.

Duriiw villaic surveys, an sssessmcn1 wvas nnde for thc trees, shirilis and ollter
vegetation falling witihin thc corridors of tiic trinsmission lines The assc.4smcnt wvas

based on obscrvations. counting of Irces ror specific arca and reports from the local
communities. A crossciheck for hlie stirvcy-reportetl rhzures was made wilit Ihc

vegetation cover in various landformsas repoliedl by the Ecologist. Accordinily, it is
estimated tlalt tlhc Projcct %vill afrect som,cthli,nig aboutil 30.000 trecs and sirtilus. Or

these. the rjvQures for various ccoinmlically imliottalil trce an(l shnibs mav be as
shown in the table below

Barolta-Rcmvat D/C I &C II (Segmanent) will also pass throtiugh a Giuava Orchard
extending fromii RD 8.335 Ill to 38.387 ni Normial varieties of giuava trees are or
ahbot 3. to 4 in hliuilit. tlluis t lic reunov ofl otl ic iitCes ulndelr,iCat thlc conllChictor woulld

ntot he required Sonic tices wvill hoiwcvci hc ciit down t tilic tower IoationsI

Sin ensen l lShoving [Esti mnted Nuim l)ie or EconomcliJ lrees likely lo lie Atfccleid

_T,vP,C ofr 't ,e/Slirtil) al lt,!¢.1Nll_ } _ lll!r TipcF!§ Iicltnkl Name VHC 
Pulai Accl ,!otea - - - 9000
U3erri 7t:r1 4: uz.' u,u,,,n,ul/ wuitr 31(000
EucaIy mlptus Auca./uJnu^.sy, 1000
Sheshaim . )/,ll'ci .tt_t_____ - 200
Kikar 2-- - -- ,lianiir - -00

_ ulb eirv _ _ ~ _ *}}1) __ 01_ ..A hirus alba. _0 .

Bakai n /1 -le/ia azdrachi- 300

i'Kauo .... ()/lea7 cits TLdia-It 1OO

_ o_ a _ __._.____ _ _ ___ ____________________________.- ___._.__ . __ ___ ______

FfITeCt on Nligratorl Birds

*Ihe stiluIy on t liC Migratorv bird.s Ias revealed that tlic main l cllands used by the
micratory birds as tlheir resting-placc are loIcated in Icrritory along the Rislit Banik of
the Ind; s River (Referencc l:ig. I of lltc sludy report in Appendcix ') lills tIle
mlain fl routes of these bvirds follow a cmn arsc along tlic Riulit 13anik of tlhe Incits River
(see rigLircs 1 and 4 of thc referred report). of (lie two vatcr bodies fallint in tile
Proicti corridor, the nearest one to tlhc niaill fligh rntic lics about 60 km toward east
As stichr. tIese water hodics are occasionalY visiteCd ly thic odd nocks of the birds
RelatedI no illis. tiic situdY has collcil(led ilalt:
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> hlic biids during mlierationl ny at a heiglht hetwecii 500 ni to 2000 mn, whereas
hicighlt of the towvcrs cr the tratismssion liuics is 40n ni iiaxin.ilii As sticih, tihe
towcrs or lthc lines would not obstiuct thc niguht of tlese llirds.

> Thie slpan between tIhe condicltors is abouI 6 in and thc ground cicarance is over 9
ni. Consequtiently, thc birds can fly safely through tlhc available clearance.

> Extra highi voltage lincs are aircatly existinig in [lic area, bilt no ntor(ality of birds
hias been noted/docuinietited.

> Oinlv two Smnall clamis. Sipiala an1d lhalA, anie siltuated ncar the corridlor. Thcse two
dan;s liave deep reservoirs havitig less aqLuatic vegelation. Thus ihese coLil(I
piovide shelter andl fecd for a large nimmber or resting !)irds. Conseqtienlly, tiosl
of the birds tend to Inv towards more ptoten tial wetlands along hiduas and Jheluit
rive: s. lwicih a c far away fronm the proposcd route oflihe transmission lincs

5.2.5 lffects tlll F.\isfinr: Infrnsinclirs-es

General

Tables 33 throtigh 3 I I lrovide tile details ofr I he infrastr1ctures falling within the
100-mu vide corridors Or tilC tTansillission lines Ilhese include huildilns.
comnitinication facililies. power/telephonie lincs and otIic, inlrastnictires. TI tlicales
also indlicate thc rcach-wisc locations of these infrastructures and their offset in the
conildor with tcfcie:ice to the proposed central line of the alignmenis The remaiks
colulimli su2uests approliliate actions rcltiiir(e for militation and resetlemitent Ilhc
Design Consultants have been accordingly inforimled and thicy arc reviewing ilte
Proiect to incorporate tlhe feasible sutggestions

An abstract of the abnve-referred tables is given in thc table given on pagc 5--12.

The table shows tilat tile tihree set of ile proposed transmission lilies will cross ovel
about 69 metalledi roads, 147 village tracks and( 6 railway lines. Thc lProject will niot
imposc any obstructinio to the confmEllicatiom svsltem fatlinig in the roultes of ilte
transmimsion lines. Appropriate clearance Ilas been provided at the crossing of railwav
lines. roads anid village tracks. T'his is as specified in accordance witli thieir utility
Even duiring the construction, arrangement will be made to avoid any interruption
caused hy stringing lo the flow of the trafric (see Scclion 2.4).

The table sihows that about 94 power and telephlone lines fall in the routes of tlhc
,proposed transmission lines Durinig consiniction, or the Plroject, arrangements will hc
madc tn avoid any initerniptioni to the woorkinig of the existing lines (Section 2.4)
Sinilarly, safe clearanice has been plrovidled at the crossings of these existinig power
and telephone lines. The problem however exists at tie crossing of 220 kV Burhan-
Rewat line. Iere cile to the configuration of the ground, specified ciarance lias tint

beenachivedwiththeex:srru a rrangemencrt The Planners ar-c inl hec kniowledge oif
this prolem arid arc reviewirug the designa
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I'lie table also shonvs I iat about 82 residetiial and public itlifty bIildings. anld -- I
othxer infrastructures fall in tIe 100-iji corridors or t lie 1rainsliiSsioii liecs Or tlicsc
sonme stniclurcs. ithougi not affected directly by tlhe consirliclion i orlranismissiori lines.
are reqtuircd to be rclocated for safety rcasoni *'lhe criteria adopictd fh: iclocaltion or
resettlement is in the paragraphi below,

Stntentt Slhowvinmg D)ilrTrent Isarrrsinctr iure fnlliig in 100-sti Corridar

Infrasrniictuares Description Numlber falling Nulimber or
ivillgin 100-tn Sill rcim res Needing

_ _ _ _ ___ _ _ Corridor Relocatitji/Rentoval
Conumunication Metalled Roads 67
.Svstem Kutlc VillagVc Tracks 147

Railwav Lines 6
___________ _ _ 'I'otal 221)_. __

PoIVcr/'ekIpIIonc 220, 1 3 2. 6i6 kV ..ii _ I..
I.ines 1.1 I.inc 20

II kV Line _9
1Telephone Linc Il I

-ITotal 94
(luiRldins Resi(deiLial I louses 69 .3

:armhouses (Derash 3I ______.___ -- _ _

Schlool _ - _ _
Poultry Frari _ I _ _ __ _

____- - ~~~~Total 82 - . 40
Other Pumip [-louse _ ___- 5 S 2
Infrrastntictlres Tubewvell 2 2

ells 
. . .

Cravevard/Shrine _ 10 _LWatercourses ,,
I Vater 'ipelitics__ 4 . _
I ~ lotal 41 8

Relocatio, %vill be reqUiired for residJential houses falliiig wvithin safety limit of 25 ini
From the cenitral line. For safety reasons, farmhlouses, wells and other public utilitybuildings fallinig nderneath thc lines will _ls tice_i rem_oval. .10owcvcr. if hose fall
outside (fie limits ofrotiter connuclors bitt arc locaed within 25 ni from flic cetntrallines. wvill not bc reniovedi Tiibewells, fallinig iindcrrncath the condcutctors. arc nlso-recquiredi iu) be relocatedj, a., thecir refuirbishing iiiay bec risky andi hazardous.

As suich, about 36 residential hontses, 3 firnlihotises, I poultr1y farm, 2 pumiip hiouses, 2
tuhe%vells anid 4 open %veils wvill be rctiloveci Thiose tifrastrnictuires nre spread over tlhewhole siretch of various t-ransmlissioln liles Notwttadn olerjiatrcue
resident Ml houses are of speciric concernl foir resettlemernt rea3sonls. No where along

the oute of he t ails jssi n li es t ese ouse exst in a cluster. 1Thes.e are located at

5-12



lifVereiit reachics of various transmission lines ITe1C total populhation of the disrOpted
A( houses is 267 persons

In view or the niumibers and spicacl or izhe resictcitial buildings that nectd to he
relocated. it is presumined that it vould inot neced a compreihensive planning for their
resettletnent. A Fair comtpenisation bascd on rcplacement cost for thc lost propcrty
incltuding that or land wvill meet thic rccutiircmticnt. Coanpensatioti for thc land is
rccoillnilelicied for the puirchase of a plot elsewiherc by the afrectee for Idic constniction
of his ncw housc. This aspect is more claborated in Chapter 6.

A school building ofrprimary level also falls in 100-ni corritior of Barotlia-Rcwat SIC
I 1Line The buildling is located at a safc dislance (35 in fromit thc central linc) friont tile
transmission line I Hoever, tilc risk is tlhere (liat lltc children may approach
uinderneath the lines to play or climib pil) ilic towcr. ror the sanety of the cilidren. Ite
towers will bc fencedl properlv.

Matter or Specirlic Concern

hlie proposed alignim7ents of iarotha-Rcewat Single Circuit l.ines (hltil I and 11) pass
vcrv close lo the land arca acqutireci lv Civil Avialioli Auiithority (CAA) fot
developmient of a ncv, a i port for Isinlainahd (1)iarwing 2-1 Sihcct 5 of 7) ihlc (liStance
t- the bouindiary of the acqcuired arca fi(io larolha-lRewnt (13-R) S/C I I ine ranues
between 0.5 km (at RI) 10,891 mn) and 3 kin (at I)D 1,929), while froml Baiol3'ta-
Rewat S/C It Line it rances between 2.5 km (at RD) 10.500 in) and 3.5 kml (at RI)
Z. Il) hlie development plani of the airport shows tIhal no buiildings will be erected
alone the boundary of thc acquirc d area lvinig close to thc proposed Iransmnission lincs
Fven the shortest diictanlcc ol thle pio posedi locationi or ihe airstrips finrn the
Iransmisrion lincs will bc aboti' 4'5 km, As sich, thc transmission lines will not
impose any obstnictinn to tile (levelopment of the infrastlructures.

rhe concerning issue is the likely obstrictioni to thc flights and radio communication
Trhe lnnzittudinal axis or fhe runway is almost pcrpcndictilar to the routes of both thc
transmission lines rilus, these lincs conme in the way or landing or orf-lakigle routes
of the airplanes. A projection of the axis of the airstriip will intersect thie transmissinti
lines at ahout RD 4,000 in andl 3.500 inl for 11-R SIC I and 11. respectivelv. These
conceptual points of inticrsection lie about 8 to 8.5 kml away froml the centrc ol ltc
airstrip _rhis region falls w'ithin thle Ouicr l lori7ontal Zone of thc fliglls. Ihis 7nllC
exiendis uip to about 16 km from the cenitrc or tihe airstrip and the airplanes miay
descendl to a hicighlt of about 152 in above natural surface level (NSl.) of tihc airstrilp
An effort was niadte to obtain thc planniTed elevations of thie airstrip and thiosc of towers
ralling in the way of the fliglits ofthe.airplanes, blut this was not available.

'Ible Government or Pakistan hlas issued a Notificalion2 that clearly spells oult the olth
hori7r0tal and vertical dlistanrces or cleiar zr.nes for thc flights andl tileir radlin
Collmnictllation In planninig Iltc transmission lilies in these regions, thesc palaranclers
arc rcqtiired to be observecd. It is also worth mentionirl' tlhat El tilc totlhl et'lld of thC

* Go' eminent or PaLisuan. Mhinistry f D)cFerilce SIa11rY Notification (S R.O); lc)obcr .3. l'1t)1
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rIn,Lva1v exiStS an1otihel .5() k V transmllission i ite that rnils fitri-o l atbicla tn Rewna-1 Illir
also comleS into the cilitical llight (one

In tilc (irafl rcport thle attentlionl nr tllc desi,gn Conisililtalits Was dra%vn on this aspect In
coniiiiantice thc colisulitants ha vc apluroacwd tlilc Civil Avialion Ant hority (( A,)
and explaiTcd the sillmalioll ()n demiiand(i. all thc related tlociuiticitis verc halnd(ed ovet
io CAA for semuinviy ilieir exlpcrts stationcdi at itici I lcadtysa ier at Kamachi
(o nscquent tIo tihis. thc conicernic( area %vas visiicd by a icanl comliprising exlcris fioit
( AA. (Cotisuhtnlits and Fl IV (WAID)A). Accordini to tilic decision made aner this
\isil. thie sma,ey or Pakistan has been ind(uicied to carry ouilt ie sir-vey of the at a As
snoni as the survey is comiiiplele(t the (lala will bc sib,mitteci lo CAA mrtSt Iheir review. 11r
hIlere ic an indicationi from tihe siurvev data Iltal liherc will he no oubstructioti to ihe
niRlits. CAA will issuc a cicarance ccrfiFicate, wvhich vill he circtilatetl to the
concerIled ariencies separaately Hloever. shorllt Id llerc c tlic sit latioll o1llrerwis..C lie
( noltanllltts wvotld challuc th alithnmlemti ot'ilhe iransmlission linc acccordinvly. In tlnwi
case. ItCh newv aliLnim1e:it fIo that pol)ltoll will lie re-evalualed lil ils eliviltont:ie-1:l:
iml pacts heroie colistiCtio

5.2.6 vr-ts or rit1r t rIomiil:a ce it' ieild (v iI)

l iCe pcople ()f' thic aicas xNhcrc '0° kN \' 11allsitssioll iilnes alleadY eXist h,a\e chlok\
ci eat conllcell about trli e lOteCs of elcktIotllamulletic lielrl on ll t hiia ant(ld atitil
lives. blealtki and dai iv work (S ect ion 5 2 7) Sirllci concemns have also been expiessed
Ihle world over It is ciiRitSidcrer that a lonti-Ler po ;)tsiire to tile FNII: rronii extia
hiull-\oltlac IransIllissionl lincs couild adverscly alVect tile healilh of those livil1L oi
vvokikng close to stich liie Tlherc is a plaricticlar coincerin over chilieti stuidvillU ill
schooll ical r tchse lifite

Therc was a tirnic when neitelir tlic spccific ihealit en'cics nor, thC (distan,ce at 1vliiC
stlclt effects pertain over tinic wvec undilersict 1I Ilowcvcve, reccntlv ilte 51 SD)epartnment ofr Energy has issuiedl a rtepoll on tilc plrlliIc healt effects o. extra-lili-
otte tu ranism i ssiotn Ii ties on pullat ion livil poear Ithent. it was a tloispeC-ti\e

epidcnrolilopic.,I situd teC restilit s cF or milui siovwedI 1that mjedical aillt,ratics br t,poptnl.t ion1 Were statistic, Il.v rio dineiewct ill t, tIlsc of1 poptilat ions livi nu at a ieatvi
distlanlces rro such linCs in a paper Canicamel gave Itic follotving statemirent Oin healtIie

"It is certain that shlnrt-termn exposure to rieldi ol' eveti greater amilplitudelc tlhan that
Qenerated hv thc lfigh-voltagc lines is 1ot edanucorls to hlinmauis oi other animiials
Rcscarch on, tile effects Or longer exposure iS still to he conLcted in co-operation
wilit icsearch instit n iOons anl tlic pover wiiilities I lovcvcr, scictiltic paniels that haveC
revrewed hilc research ricrfonired tI dale 11have conclutlccl that thc grater pail ot
evidetice does not (ieriorist ratc thal oilluer expomoir is lalniftil".

Hloweever in consisidcratiotl of tIhe pruillic (on(cerlis the mIocs orIIC litich s have been so
sielectd that thCeZ avoid sttIlecments and, as cotlidl he POssible. pIss throniulr land tracts

C.lmi.rmici Eo re uDtimerSia1i Coriccn-r fr 1 igii-Vati:ugc tr;iru sir)jt tics in IJNIPFDt: (Coll1ritrcs:
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sparselv used biy piuillic (Itdcler tinavoidalile circumtances an apioptinte clearance
l1as been proviie(id where tile. cTect or t.1tl is millimial. It is proven 1i1al1 hatvlf
decreases wit il ie slunie oir I ie dlistanec fi omi lite. This critcrion was adoptiedl Im
providling clearanice. helirecvcr. sniclh cdearalcc is not provided in tlie lrcsent ulesigen.
tile ConsuIltants lanve beel in forimc(d tIo do licth Ce(idlil. Such Iloc.nililos are sih(ov i
Itale" 2 1 Ilthro hlt 2 )

5.2.7, Er :lTet Isil l Siciatl :t1ild (ultlur-:rl Resollrees

Genternl -

A dfiscussed iii Il c foiepiliq, Scllti(on. in totaliitv til implcitemintnaii(m (if tilc Iroijetj
wvill have nroiniial adverse iplailcts on iie land aind (thier nailtmal and phlvicial
i*(S0iif ces of thc Proiect arca As such, hic clisroilpioi lo Illc ecnomelllic and social
resnoit ceC %ill lie minimal.ll u though itese maY tic of some significance in a localised
scenarir or fol individual cases

It it a wvell-k notw f.ct that Ilie (lisrtiptill of a poor, SOCIC NV ic illostiv itc to CCOmllmit

hard-hipts TIhlc ccnnomy of ilhc people of the 11roject arca is manlyly based *n
auricI iii in 'c ihercfo ic any loss to thlis resoll cc will d,i7'rup1t tilc lhrilling Cnrlililltilnirics
'I he P10ect Imp11acC MaI.t INx indicaics lhat file conitrictlion aclivitiec will hiave soie
nt antivec imip}iaclt ornillediliii Icvci on tiire landel resonimcc/laInd tsc. This will howevel bc
mlot iv Ii imittd ill tile a1te.s vwhere int crs are to lhc insitillCd. It is estimaed tlilat tim
ilnstallationn of abouti 700 toweis, oily vhalf of tliosc may' fall in cultivated area. anibitit
5tJ) farming, familics wvill ficc solilc iartdships. rI lis will bic off-set by lihc
conilpensaltiolli that thc'v will get rcir ilhc loss or crops and by tlie cieivplloent
olpo0t11lit'ies that t hc \vit liave dIuiring- tlic implemenitation oft ilc Project (Scltion

2 i andi f 5 2) J lihe continactor will Iain cuilaily be instrticted to cnilov timiskillcd andi
senmi-sk illedl labour fi om the Ilocal Cctliltlnltll lcs

Nots tithstariding all this. tiic local comimiunitieilcs have tilcir oxwn conccrns rcuirdingi
efTects ofrthe Vroiect oti tlicir sociOcclloillic. condiitioini Thercrorc it is desiraiie th.at
analysis of the project is made based ol thiesc concerns 'These are disctsser l in tle
stlbselequent sections

I"lliflic (COecit'1s

Pflulic concerils alboit Ilhc plt jcct \verc btaI)inedl Ihlrough discuissiotn wvili Il e
onltlidNnit ics of aoll 50 PIlaces, itncihlid il tle oics where 500 kV tratsnitigsiort ilies

ali cadv exist Thecsc discussions Wve licihel in Ilhc ftirimi of scoping sessijols vilh

gaLheIIcl Ors Of malc andiici f ale pnopilapiin spl artnelt Table 5.2 showvs tle VCniues o
scoliig sessions alo nwitt Ii numelicr or mnale andl female parlicipanils

In lle seopinu1i scssions. liet' ComIlimitit v paV icipant Wete coltlpelhitlCsively apptliscd
ablolti tilre Vi iec Willt Ite helpC h r o aps antd chais, they were i,ifotillied abou111t twit
(drte1iriolls ofrt he Iowcis. t11eir spxans a i(r d olitel inflfmat ionl dlait 1ing to tile colldtliclol 
1 ?tCrr x iti tIre hlelpn orf WA PD)A Sur 'vor. the Peolel I vcrec explailnedl a1botll ilie
aliLnrmtnit of thfle trancik,sion lit by takirts htentl t site, arid' w'alking along tltc' Itonin
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lhis followved discussionis on thcir conccrins of tliesc. sonme conccrins arc alimost-
commotn for the comiiiunities contacted, while otiler specific ones arc rclaltcd o
cettain comninitiities only Thesc are as discussed below;

Commnll ('0oncrn.s:

> The main conccrn of :alinost nil the comniutiities is the aflect olt their agricultural
lands. They havc em)hasised tliat WAPDA should acquire the land Ilial will he
occupied by the towvcrs and the contidcctors. On explaining that in accordance witi
the law, Government does not acqluirc land for a transmission line or its towers.
The people suggested the following:

> If the transmission line passing Iltrougi Ite land or an owner having less Ilan
five Kanals (< 0.25 ha) hiis entire land shotild be acqtuired.

rior others, the liand uniderineatih ltc towers shold( ie accquired.

> Crop compensation for the owher areas shouild he doulb)le than the norimal paidl
for the loss of crop seasons. As stichi. it should be for two crops auainsl the
land afTected by the lines and for- four ciops where tlhe towvers are installed

S The compensation shiould be paid at ilic spot arnd hcinie the plrvsicail work i;
initiated.

* The afectecd peoples. as well as ilhe locals shld(l he consiilted for determininglL the
lan( Value and Crop Cor11IiiIi.

) Tenant. no miaiter it is tormal or inforiail.l shioul lie itiven die shlirc in the croc
compensation

C- Eacl owner of the resi6lential b)uilding shouild appropliatcly be comipenlsated( ror
tfie hibilding as 'vell as tlie land, so glhat hie coui(d buty land elsewhere a-nd consirict
proper house.

> The loss of oilier properties, like Nvclls and trecs shoulid aiso bc faiilv
conmpensated

> Unskilled and semiskilled labour for iliis Project should he engage.d from tihe
affected commuinities.

> An independent organization shouIId be established for the guidance or the local
communities and for resolving their problems relaied to tlhe coilpensation It
should also have the mandate foir tilc developnient of the afTected area.

> The aflected villages shouild be provided ivith electricity on prioritv basis.

WAPDA shotilul give stirety to tlle people that any loss to human and animal life
and propcrty dlurinig operation ofrtile transnission line would be compeisaled

5-1fi



rThic transmissin litincs will dIcvahltc tlic laind s- li hrezforc it is (lesiralie t1iat hihis
shotild tle cmti tizn'iled isn (lie rcriin ol'arcn devvlopment. 1lcth relcvrimt departments
shotldi tie a(dvised to provicle lasic sicial amenities ont priority hiasis These
iticlitlde linkl ioands, cleciricity, licalnih Facilitlies. natiinal gas and telephione. etc.

A reasonable pcrccnraitc frniti thc profil liovm the lProject shiotuld c rseirved rfi
the dIevelolnimcn of aflecteci areas

, ihe areas wvlerc niore than oine linc will he passing should be cutisitleted
vilnerablc atc tlitti-s uiveI slpecial crnsiderationt ror clevelopment

- As to thc efrects of t hc ciiiic it in Illc t rasliilliss%oil lines on lheir diailv lif&. 1ilw
perple hiave renctedl dirretitliv. Soni r ofite reactinns are as follows:

; Ahoit; 7 II-n petitle lave cli mied i han tlieii hatd lIeing wiiterr:ient Ii or anci os te
lines. iheir fir;ui,;i aclivilics will he anfecctei

r- Ahotit 61% h;ave claimed that their livestock lherd in ilhc areas Tlierefone.
rlIl-c are likelv to lie alfTctedi

Al- nout 5 1%6 pcolile hiave prociaimnedi that ilte villaite life wvill le ai'ecte(d

- Abot 37%17 periple h1ave caicl iltat th1e eillc- will disnrpt Ileir social lire

- Ae fai as the enects nn lte puililic healih is contceried oilv .35%1' CotlSidered it
hll7ardous Oin (lie cotitrary, the people fiomI thic areas wherc transmission lines
arc already existingu said that thev have felt shock whien passinti underneath ilhe
lines. particularly under had weather conditions. It escalates when one is
hnidling a metallic item Thev hlavc also reprntecd loss of lire orcatlic

S1.6circ Cnucrtis

lIr cniinrnttlilc,s of various \illaes ha e aleo expressedi tleii s-pecific conte, iln
TIeec are ns fillows

Ithotl;n: The peolple conplainted that farolha village is the most alTecterl villatue b\
GRI I. It has Inst almnstl half nf tlie awrictiltiral lani( It is enicircledi lbv tle priw er
complex on three sides The open lncl Indtoardcs the lIudis River is going to consimllledi
lhv tile Sci or powvel illnes On hilis piea thley ( demanded for shiflingi thie idole
sCttlcment inear Harollia Niocdel Villaue

'Illis ,i ,-,i.,,,l 1" Ili l, 1A-'\' tf'r ( iltlt1'. IL \pi' '-ic aItimll is bviing takn i II l 11111'
r 'Iiilll,:
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Gariala: J he village is alreadv affected hy (,n3i11. Thie pcolic hinve complained that WAI'TAhas not hanndled the land acquisitioni process properly. Three sets of lincs will pass side by sidcthroughi their plainis. thle only place availahle for the housing of people of Gariala village. Peopicdemand tliat they sholinld be given pinis ncar larniha Model Village.

This is covered hv the RAP for I31TT1. Appropriate action is heing taken by CiBlIP authlorities.
Salar: All Ille lnds of the villngc nre owned by Khnns ancl cultivated by the formal icilanlts.They demaided that the crop compensations .dhouild he given to them as per lnav.
Crop compensation shall he given in accordance with Ihle comiipensation valuation criteria to hefollowed by the ailution comniittee.

flheriknt: 1 lie lincs will pass throuighi ricih agriculiuite lands. Ihe alignment may hc changcd topass tlirouGhli adiacctit harrci land.

The alignmicint of Ihe transiistsinil line l as finaliied by enisuiring that minimiuimill cultivated landis intflueiiced by it. Aditistmient of alignmenit to by-pass agriculture land at one area may rcsult inrealignment of the entire rotite and consequent impediments all alnng in thie fnrm of buildings.sItructures etc.

.lahbi: 1he peopic have demanded tlilt the Government sholdld acquire the lands for the towersas was dnne in case of Tarbela-Gatti line. which passes close to this villge. Trhey alsodemanded that the height of ilhe transmission line shouild he increased.

The acqclisition of land shalli be in accordance with tihe requil-clremets. 1The height of towers takesinto account clearance of conditictors which ensure safety to life andl prnpert'.

fhnk Ajri: Th'le pcople demanded thal for the safety of villagers ilhe angle of the transiission- line shotild hc slight ly clhanged.

The proposed rotme of the line and the alignmitenit in terms of angics in the area adjacent to D)hokAjri is tIle best option for the transmission line. At this stage any varialtion in line angle %villchange thlC coImpleic aligtmCnt_

llnta: The people of Rota village complained about delays in payments for Attock.etchjangrond. 3nsed on this pa.st experience, they demar !id that the comipensatinns should he givenbefore the cnmlllencemelnt of wxonrk.

Cnmpensation in thie form of interim payments shall he made at the time ofCcommencenient ofwork.

Zaindi antl Neka: People are tenants living in ille houses constructed on the land of owners.The) have dcemanded that tile compensation for the houses should be given to them instead ofthe novners.

Compensatiorn for the houses shall he paid to the owvners of the structures. Conmpeisations forpurchase of land shall he paid to the tenenf at the rate nf agricultural land along with credit forConstruction( of house fromn the (1R`T I fud.

Ncka: Aboiut 500 Kanals area nf ilhe village nioilillnailots arc is used for Stone crisinitig. AtlerinstallmeniIt or the transmission line, the blasting will lc strictly prolhihited. Ihis will catise anconnonmic lo ss to thc villagers amnotinjtg to ab0out Rs. 500.000 per aniunu. Moreover, abot 300
lahonis will be unemplosed eventuallR
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To conFirm tihe situation a site visit was made and discussion held with the contractor of ilic
quarry and labouir from Neka village. At the site it has been observed that the activity of
quarrying is taking place on a difTerent hilly range than thc onc where the transmission linie will
be installed. Thlese ranges run parallel to eacih other with a distance of over 500 mn apart, antd tie
location or the tow'er fronii the quarry is abotit one km. It is leamt that the rock blasting nt the
quarry is cnrried out under controlled conditiont to nvoid damangs to the houoses ofthe contractor
located about 200 rm away from the quarrying site. As such, it is anticipated that this activity will
not-affect the tower foundatiotn. Similarly, the transmission line will not impose any obstruction
to the quarrving activity. It is also learnt that out of the total strength of 15 people working at the
quarry I O are from the village Neka and not 300 as reported by the villagers dutring the scoping
session.

Tarbeth: Village lands are common becatise settlement of the village lands has not yet been
made by the Government. In this situation hnw the G;overnment will compcinsate (he people.

Compenstation shall be nmade on the basis of valuation carried ottt. Entitlienicnts shall have to be
fixcd by thic Government. Following the procedure of RAT for (;BlIP the fiunlds will he
depositcd with the Dleptty Cotinissiniier for distribution to the afTectees.

Jhndl: Ilhe people showcd tleir concerm that thcir lands will devalue due to the lines. They also
informed that the line wvould pass throtugh a forest, whicih is allocated to a shrine. According to
their belicf. citting of irees causes curse. Therefore. such action is strictly proh ibiled in this area.
People also demanded for a water supply scheme, as they drink water from a dirty nullalb.

A repeated site visit revealed tlhat the reported forest near the shrinie is just a cluster onf a few tenIs
of trees. Of these, onl) abotit twn trees lying close to the proposed tower foundation wvill nced
removal. while a few trees falling in the right-of way of the conductors will need trimminig. t hc
matter wvas discussed with the notables of the village. The do not have any objection for fixing
the line in that area. except that they demanded cash compensation, which is to be spent on the
maintenance of the shrine. It is their belief that any income from the trees of the area wotild
caise n cturse if the amount were tised elsewhere othier thaln the maintenance of the shrine.

Doian: Thc people informed that a new housinig schelme is under process along Attock-
Fatehiang road. They showed thcir concern that the linte will devalue that land.

The routie of the trnnsmission linc traverses lthrougil a corridor at a safe distance from the sitc of
the housing scheme. This should not be cause for any devaluation of the housing site.

k2hutra: T'he Governimenti should completc Suspended .work of the project of Kahutra-Akhiori
Link road.

This matter sllall have to be addressed to Government of Punjab. GB1I3 shall he asked to take tup
the matter with Flighway Department Government of Punjab.

N4ian Rasliila, Cog Choudliry, auid thak PRau: *The people of these three villages have
complained, th1at Government has ac4ui 5d 4500 tl Is of land for the new Islamahad Airport.
The land was acquited in 1984 hUt ffit Y i6dlion has not yet been paid. Thle) also
complained thfat they are totally encircled by different projects. Toward north is the airpnri and
toward east is the motorway. Now there will be transmission lincs townrds soutth. Thererore. no
land is lert for cultivation.

Adequate and timely compensation for the transmission line should reduce the grievances of the
peorle.



Lanri Mlana and Dhok Paracha: The people complained that they have not been compensated
rot the lands acquired for the motorvnv nid n transmission line, which wns constructed in 1992.

Assurance to pcople followed by prompt compensation shall be made which shall develop
confidence of people in the executing staffof the subject project.

Sukh Chnipur: The people have shown their concerin about compensation as they have nlready
afTected bv oil exploration and a transmission line, for which they have not compensated.

Assurance to people followed by prompt compensation shall be made which shall develop the
confidence of people in the executing stwlTof the subject project.

Terhia. Lundi Syedan nnd Chlihapri:in: Tihe village is surrounded by forest from three sides
and the onlv side lefl will he occupied by the transmission liie.

The line clearances shall afford the people safe access from lhe side which shall be occutpied by
the transmission line.

Mlost the public concerns have already been discussed in Ilte subseqtient sections. In addition,
appropriate mitigation and resettlenment plans have been suiggested to address thc public
concerns. These plans are given in Chapter-6.

.3 EFFFtCTS ON CtTLTtURAL AND) ARCUlArOLOGICAL 1'ROPtRTIES

As reported earlier. about 10 cultural sites, including 2 shrines and 8 graveyards fall 'vithin the
corridor of the transmission lines. One of tihe shrine at Dhok Kala Khai lias been avoided by
making adJustment in tle alignmenit of the transmnission line, while the other located at .Ihod is
over 30 m away from the centerline of the transmission line.. As such, it would not cause any
safety ha7ard to pilgrims.

The existence of gravevards in the right-of-way is. however, of some concern. It has been
assured that no tower is located within graveyard areas and a safe conductor clcarance has been
provided to avoid ani' obstruction to burial activity. Disruption of graves during stringing of the
conductors is however a matter of concern. This wvay discussed with the Contractor engaged for
constriction of Incoming and Outgoing lines. It is reported that being Muslini the sanclit) of Ihc
graveyards is strictly observed by the labour force. Depenidinig uponl the site conditions. altcrtate
means would be adcopted to avoid trespassing throtigih the graveyard areas. Iloivcvcr. the
Enginecr wotild remnain vigilati in supervising the stringing activities in stuic sensitive arens.

In srite of he fact that no archaeological site/miiontunelnt has been discovered in the Project
corridor (Section1 3.7.3), there are chances that some artifacts are found during excavation for the
tower foundations. Such chiance findings will be notified to the officials of the Department of
Archaeolog) and Museums at Taxila, as it was practiced during the construction of the Ghazi-
B3arotha I)'dropower Project. Further action will be taken on the advice of the departmenit. If
required. the location of the towers will he chianged to avoid any disruption to such antiquities.
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TABLE 5.1
PROJECT IMPACT MATRIX

EN VIRONNICIAL PllYSICL . ENVIRONINIENT I _ I )AtGICAL ENVIRONM ENT SOCIAL ENVIRONMENT
COMIPONENTS …… 

F~~~~~~~~ &

PROJEC I
COMPONENTS…

Cohiltruction phasc… ......
a. Tower Foundation 'A A OMAOLALAOIOLA O IOAjtA O OLu V ALI LA 0 . LAM LALA ALA O OA

b. ToVer Erection LA LA 0 LA 0 0 0 0 OI I LAI F 1-L O L. 0 O '1 1 _0 LAI O0I HAI LA LAI 0 0I BL

C. tSSOr;eS LA LA O O O O O O O O O) I) O C I , I 1) I o LA LA OI I O O 'L
Acc~essoes

d. SrnnitEg NALALAMAOLA I 0 LA L M.A OLA _ O) O() LL _ OOLA LAI _ 0 1O O
e Consuition rcat L.% LA 1 1 I)

Trabrlc [ OL O O O MO | MIA 0 LLA| L A | O | O |O.O|LL.A | o LB

c. CvihtedOverall MA LAILA MA 0 0 0 o LALA L Il I 0 ! OI L) LA I) OO0 LAM ° I LALA 0 0 NM

A. Local Effects --------- 

I&Tower, LkO 0 0 00 0 0 0 0OOLAIOLA I 0 0 00 OLO O LAI OODO00 

b Conductan 0 OLA LA 00 , 01 0 UANI 01LA OC)rO0 0 0 LA.0 0 0 oOO,

C. Curre_ OO LkO O O IO LALA L )A o O 1 I-IAI O 1) I * I 0 LA 0LA OLA O LA O OO

dOtierall ~~0 0 LALA 0 0 0~ OLA LA l) I) LA 0) JAj L) , ) LA LA LkII1! OLA

B. Nationwide Effects F j | i L II L | I |- | 1 
O° all Projcct O ) M"H ll 4) OI.A | t ) | O | NAN AA NA N MA NA| A1 L AD LB| L .Ai

NA Not Acplicablc MA Mlcdium Adcs- LB low Beneiicxil
ND Yot !L)etmninable , A loVwAdJerse M'f Medtum [,ti.tic:al

IIA lliehl Adverse O None ir lnsientlicarit m llialIfl3eneiia,,l



TABLE 5.Z

SUNIIMMIARY OF SCOrING SES,SIONS IIELD

Sr.Na. Date V NumlirofParticipants Ven4e %Bustsiser ef aticipants
Maleic Fe-malekMale Fe-male

I 29.6.99 BarOdia_ _ 10 __-_L_-_-
2 1.7.99 Gorila _ __ __l_pp__n IS IU
3 27.99 Sailr 2_ 1_ I_chlu __
43,7 99 DhtenK^_D_Kx _ I5 Ddlho. I)h, ;k Maliar
5 4 7.99 Nawa 2 i8 Manusinwali Dhoi. Muntazad _9 (
65.7.99 labbh , 0 16 K*t Rashida. Kog Cliaudhuv. Chak Fatu 2I
7 6 7 99 Nkitodar -_-26 l D6 iisk Polhorian. LIdihal. dhok BhatMena 30 3_7
.8 7 799 Dhok Airi 25 19 ,Dhok Tarkhan _ _ '3
9 S 7.99 Swastanwali Dhok S ILan lawamna _a

1¶ 9 7 99 Dhok- Moch ian tAkJhori 2') I I') Siukhchain Put 10
I 107.99 Zatindi 24 5 )d hoSilhair Za3man. Dhok Jaiwa _9
12 11.7.99 1Peroshahi _ _ ' 12 ¶Sanrear. \itow Lanmial
;3 12.7.99 INCKr & N1ela -- g iiAhra Ga, ____l6_i__
12 1. 7. ..Ri

Ii 13.7.99 NO c' kMura lankar a4
ij 14 7 992. . I I I1r;iht_

16 15.7,99 Bow -9 a 13 |atha 20. 13
17 16.7.99 Tarbheth 35 28 Mian Ahtnda 20
8 17.7.99 Johd ._-_.0 21 Dhola 4 10

19 18.7.99 Dttok Svedan oLlnsar 2 5 18 Memshaef, _Dok Bhud 18
20 19.7 99 Ioian _( 12 Panan. Dhok Jaws 20 14
. 2 ;0.7.99 Dhok Bnar 25 - :2 DhocK Paracha. DhoL LanrnalIa 1 17 _ _6

22 21.7.99 Kahutr 30 _ 14 iDhlok Lundisdian. Dhok Past 21 18
23 22.7.99 Pind Toreir 3.2 1 j.I)nok Bagt. DhLk f3nbanoor texistinf lints) i
24 23., 99 Dondad __ _ 19 I)1,,k Rait. Iiok Ganaal (existina lins) i 13.
2_ 247799 Dhokl Sved Muhmd I . lsa Kialicl2 i 4 Mbk Alishan. Bhtwnble casoin Lines) 1 9.
26257.99 Patc-aIi Dlnk 1Dhok Chohan. Sarhandi. dhok I lasho se-1) (3

Total I 523 J 41 I I 1~~ ~ ~~~~~~~~~~~~~~~82 6
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CI IAPI'TfIt 6

ENVIRONMIFNTAL I MITIGATION AND RESETT LEMENI ACTION PLANS

6.1 (;GENERAI.

This chapter deals withi the actions tlial are required for mitigaling the efTects of [ihe
Project ont physical, biological anid social environmcnit on the Project area. It is
imnperative that appropriate actions arc takeni to make a project compnlible with its
envirnilmenit. A reasonable compatibility can be achieved throughi two approaches
One is that the project is so refined and tuned that its efFects on the resources are
niinimal, whtile the other approacil is compensatory Compensation cnuld he thromugh
altering the environment in such a way thnIt the adverse effects or the project are
balaniced throulgh secondarv benefits

Botlh the approaches have been adopied for this P'roject. As referreci in the previous
cilapters. the Project has been so desiened thnt it vill have tihe minimium effects on the
phvsical, natural and huinan resources oF the Project area. Miaximumtn effort has beeni
madie tn avoid settilement and cultivated lands For this. even a hiiul-costR preposition
has been ndopteci to pince the lines for tileir ma1xilliLtiM possible lcngths on double
circtit towvers Chapter 5 elaborntes hat tilese nct iotIs have resulltei in limimitinu the
adverse effects oni the iocal environimenit

Tlmc lines will sliitlvy restrict thc uise of about 259 ha of cultivated landi for
agricultural purposes. Of thiese, abiout 7 ha, that ivill he under the towers, will have
sorie miore restricted use ror agrictilitir As far as infrasitrctures are concerined. the
Project will disnrpt only 36 scattered residenitial b'uildings, 3 farmhotises, I poultry
farm, 2 punpl houses, 2 tubcwelils and 4 open wells In addition. there will be a loss of
about 30,000 trees, shrubs, etc from the .reserved forests and other land areas. The
details of these aspects have been given in Cliapter 5

The relevant sections belowv discuss the compensatory actions adopted for meetine
these losses. Before dealing Nvith the proposed actions for etivironnielitnl mitigation
and resettlement. it will be appropriate to give the background information that is
leadig to adopt the proposed measures. These have been discussed in Sections 6 2
througih 6 5 belowv.

*..2 COMMUItINITY PARlTl('lPATION

In line witil the environment assessnient procedurc.5, , process of connimunitv
participation is considered crucial in making decisions for coinpensatory actions
Therefore, a series of scoping sessions were held in the Project area to take thc
coun.tcl on these aspects from tihe local commiunities. Thle detailed account of Ihis is
given iti Section 5.2.7. In franming compiensatory actions due weightage has been
given to thie concerns of the local comniunities.
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( oi0iun,L11h pa.riicii'llaitlon is thic ist its iportl.n ltlire ol 'proect iiplpncintaticl)t. 1 0lc
;im, il .Fconilnltlltit prrtic tpaztiin are t Ill l'011on:

* Io elicit inlOrmia ion I om il ic liczil people ahout thie social anid economic
resources uponll licil tllC% dCpend lor their livelihoods.

* Ii' detelop and keep tpenl lines of COmmu11lt1lniCaliOnl hCetween local ct11I111Unltics.
\\ A\PD)A\. Gi3TI a1nd lroiect Contractor.

In order t1 achieve these aims, twenty six (26) scoping sessions were held with the
people ol tile villages expected to he includied in the project aligilnent. The summa
of scoping sessions and tile ptublic concerns are covered under Table. 5.2 and Section
> .~ respecti-el\. In order to enIsure coitinlled public participation. a periodic tWlloi%
up of the scopinll sessionls were arranged in the project area with all atfectees tO
explain tihe various project provisions andi any oiller matters they wished to discuss or
ha\e explained. These sessions shall cover:

* Detail of specitic entitlements.

* \Workinc of Land valuation coniitiitee comprising representatives of GBTI.
NTDC. project contractor and the affectees.

* Schedule of resettlement related activities (it any).

- Grievance and appeal mechanism.

These sessions will provide an opportunity to re-emphasize the project's approach
in\ol\inc the comrnunities in project planning and to reiternte that the participative
process \ill continue into and throuhIL1ouit the implementation period.

The GBTI "%ill be represented by a qualitied sociolo0 ist who shall participate in all
aspects related to valuation and conrcilsation and issuance of certificates of
Compellsat1ion0 to ieacih affectec and Pa' unenit of comiopensation directul into bank
accounts of the .fl`cL tces.

11he .ne..i.u pCopik %%ill bh inl.lvCd i moinllitoring of landL valuaiton and
compensation. throtuii working ol tile lantid valuation committee and throuah
continued public panicipation.



6.3 FOCUISED CENSUS SURVEYS

(Utnder the present stludv two set of focused cenIstis surveys have been carried out. One
set of survey is relatedl wihli the lbuilt-urp properties and other infirasttuctures that either
will lie disrupted by the construction of tlhe transmission lines or have to he removed
for safety reasons. This survey was carried ouit on tlhe basis of initial information
available from the plan and profile drawvings (refcrence Tables 3.3 throutghl 3.1 1 in
Chapter 3 and discussinns in Section 5.2.5).

This suirvey was meant to confirm the need for relocation or removal of the properties
and for establishling various parameters that needed for evaluating the properties and
determining comnpensation packages. *rhe survey identifies the ownership or the
propcrtics and thc compiensation amount that is foresecn by the owner. For the buihil-
up properties details abtiot thie buil-t-ip and open area and type ofconstnuction were
also recorded for thieir valuation in accordance witlh the policy set in the main
Resettlement Actiont Plan (RAP) for Ghazi-Tarotha lly(lropower Project. Also
conmpl% ing witi the policy of the main RAP. the ownership and tenanicy status of tile
reqiiential hbildisngs was recorded alone with the information about the families that
occulpy tlhe houses The related informationi has been presented in Appendix "E" andl
reproduicedl in Table 6 1

lic sconnld Set of rocutsed census sut-vev covcrs thie lain( arcas thalt will be occuipied
b tihe towers of tle transm1ission lines and the oncs likely to be temiporarily uscd for
stiacking the material and assembly of the tower panels during construction. Initially
sluch survey was not possible becatise except for angic towers the locationl for niller
oowert were not demitarcnted on the ground. In the ablience of any ground reference, it
-aIs linicult to identiry the land areas whiere the lowers will he located and
consecilitly ilte owners from wvhoin the informationt has to he taken. rTie matter was
discussed with tihc miembers of the World Blank NMissioni during their visit in Febntarv
2n0o On their suegestion the assignment of conducting focused census survey for the
woik; of In and Outlt lines for the initial six mlonths of tihcir implementlation was takeln
up. 'Ihle dala for the sanie has been incit(led in Appendix "E". The remaining areas of
In and Ow anid narotha-Rewat lines will subsequently be takeii up for the censtis
sunrey, for which a supplementary repon will be issued. A schedule for the census
suirvev of the r emaiiining area lhas becn shiown in Table 7.2.

Otit (if lotal 676 towers 120 lnve becn covcred under Iihe present census suirvev The
surveyed towers incitide 6 for Biarothai-Gatti Outgoing S/C Line 1, 34 for Barotha-
Gatti Otitgoing S/C Line II and 80 for Iarbela-Barotha Incoming DIC Linies I & 11
The salient findings of this survey are enlisted below:

Of (Oftie toinl 120 towvers. 22 will fall in wasteland (llanjar). Of these 14 will fall in
individual proprietarv wastelands wilile the rest iTn communal owned wastelands.

Of tile remaining 9S towers fallinLg in cultivated area, only nne lower will be
located in the wveIl-irrigated lnnd wihile tlhe rest will rall in the rainfed-agriculitural
fhnrani) landis

T The cultivated lands where tle towers will bte -located comprise 93 Land
Olperational Units (l OlJs). The rnajoriy of these LOUs are individually owned.
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loivever, finecn I-.OtIc have muiltiple ownershilp, becausc lihc land inhericd has
been transferred jointiv to the licirs. As stuch, the total affcclecs of thle cuiltivated
aieas comie to aboutl 114 personis. If the privately n0vned wasteland is also takeen
into accoujni. the number of nfTectecs will conic to about 13 1 personls.

P Notmally one tower falls in eacih L.0U. I lowever. theic are 4 LOUs, whlich will
accommodate more thani one, tower. Similnrly, nabot 5 towers will rall in more
than one LOU, because the tower will be locnted na tlIc boundaries of lands owned
by difTferent persons. The naniber of afTectees given above takes sUchi cases into
accounit.

> The total landholdings of the aflccted persons varics fromn 7 Kanal (0.35 Iha) to
over 4000 Kanal (202 hia). Thlie majority of ilte nlicciccs (71%), however, have
landiloldinis less than 100 Kanals (5 ha). Of tlhe reliaining aboult 21°o lhave
landholdinig between 100 anid 500 Kanals (5 to 25 ha). T'he people havilig holdings
2rcater than 500 Kanals (25 lia) foaimi about 8%O of the lot, incitidinig 6%o of those
tliat have lioldinzs more than I000 Kannls (50 ha)

> Cienerally the aurictiltural lands accommodating the lowers are self-cultivated hv
the owners, with the excepion of 1( placrs wlic ilic tenants cultivate ilte land

Tihe land that is eqtalirtl fot Ite cofstitictioi ol oa towvcr xvould he abotit 4 Kanials

T'hc Reveinc Departnimet of Attock District lias lprovided a sch(eitlc of avera2e
vielis for various crops on difrerent type or lands in tlhe district. This schedule is
enclosed in Append(tix 17 'I'lic schedlelc also includes tle current market rates of
farm produce Crop compcnsation %vill be miade accordingly A similar schiedule
will also le collected for Rawalpindi District whcil the census stirvey of ilita
region is undertaken.

6.4 (CIrRRF,NrI PR(OCEDURES O(F WAPDA FOR
I 1) ENTI FCtIN. ICATIO, EVALUATION, PAYMENT OF
CMIPENSATION rO Tlli: AFFECITES, ANI) ADDRESS OF
(GRIEVANCES

6.4.1 General

During the construction of 500 and 220 kV transmission lines, the damages to the
crops. tiees and built-tip properties take pta'c at tIhC followviltg stages.

> Stirvey/soil investigation.

> Concreting of towver foundation
> Erection of towers
> Stringing of conductors

At each stage the damages are proPerly assessed. evaluated and compensated in
accordance with the prevailiing ru les and regulantios loflth Government In addition to
these. ilte damages caused for thic removal of highi trecs ntid built-urp propertics, for



public safety and integrity or the trinnsmission lines, frnm withjin the 50-m wide
corridor are also adequately compcnsated. Thcse are elaborated in details in thc
succeeding paragraphs.

.. , . .,; . ... ..

t.m oP !en;ilio theTinefr.SurveylSoil Investi sations
juin deald_-~ii o netpiiw~~ ... )

'VA- woiitRs, thce -
z-.amages caus to the ecxisting3 cro%s ire recorded And smaeprodo te.-'~~- t......~rr The estima~thes r

prepared i anc. rdance to the appmod ras providoa by the concened Deputy -
Commissioner. The record of the 'Powari is verified by the Assistant Land
Acqllisilion OMcer (ALAO) and Stib Divisional OflcCr (SDO), who is the F.ngineer
in-charge or ithe work. Aller verification tiie record is subrnittcd to the competent
authlirity for approval and arrangement of payment to the aftectees. Accordinygly the
fuinds are released for prompt payment to the afTectees.

6.4.3 Competisatiott at the time or Constrnctioti or rFozzn(lsition, for
T'tivers (Fxcavation & (Concretiiig)

Al the lime of concreting or foundaltion oF towers considerable movement of veihicles
for transportation of materials/water and stecl rorniwor-k is involved. Thlis movement
and storage of material cause danmaes to thc cxistinig crops. In this case also thc
damages for the access road to1 the tower locations arc also recorded/evahlated. Tlhe
conceroed Reveinuie staffr including Potwari and Qanoongo. maintain the.record which
is veriried bv lhe ALAO and concerned SDO. The compensation amount for the
damages is calculated in accordance witlh tihe prevailiing approved rates for the
crors/trees provided by tle respectivc Deptity Comimissioner. Afler verification, SDO
submits the compensation cases to the comnpetent autliority for npproval. On approval
the payment is immediately made to tlc afectecs. No payment is made for thc land
for the towver footing and the landowner is allowed for thie use of land under the
towers

6.4.4 (Cnopensationw at time 'rime of Tnwer Erection stnd inslallation of
Instilators an(d Fittings

The game procedture is adopted as described in paragraph 6.4.3.

6.4.5 (Cnmpensation nt tIe 'rimne of Stringing of Cotndluctors

The stringing of conductors involves ihe movement of eqluipment and vehicle nlong
tlie cnrridor, whic, nmay involve the ctitting of trecs, and considerable damages to tlte
existintg corps. The revenue stafT including potwari, Qanoongo and ALAO, is always
at the site to complete itie recorl frr the damnges. On completion of the estimates and
their approval tlie compensation amnunt is disbursed proniptly.
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Durine stringing activities the built-tip propertics and oilicr structurcs likc punip
houses that are likelv to affect the reqtiuired clearance ror the transmission line arc
identilied and evaluated for compensation andl relocalion. Tlhe .Siih Divisional
Engineer In-charae orilte wor-k along wvith thc Sui) Enginicr (Civil) prcpare ithe cost
estimates fror Itic relocationi ortiese struclures andl aher proper scrutliy and approval.
the comiipensationi is paid as per the rates anotiunced by the G;overnment.

7-- . 6.i.6 W\'APDA PracSicc for P.rssing Transmiission Lines Nenir or
Tlirouigii Sensitive Areas ;X';>. - . ..

For the crossing the transmissioni line ncarhy or throtugh the sensitive areas Ilic
concermed agencies are approached for tlcii approval. Any damages caused to thle
trees and other properties are duly recordced and paid as per rules of thc agency. This
particularly implies for rrossing thec transmission lines through forcst areas. In this
respect formal permission is obtained fiomii the Provincial Dcpartment of Foresiry and(
pavment to the department are duly made ror thc damages to. the trecs T'hc paymcnt is
made in accordance with the nics set by the departments.

Similarly in casc the transmission lincs are passing ncarly the existing or proposed
Airports or other sensitive inslallations, proper clcarancc is obtained liefore tlhe staut
of vorkl

6.4.7 Redress or Grievances

The properties likely to damaged. reicoved or relocated is asscssed and cvaluated in
tlic presence and in cnfsultntioni or thc alTecices. Complete invenitory or thC propeuty
is maintained in the compensation registers. Shunild iltee lie a necd, ItI respective
Reventic Record is also consulted. All ilic paymenits are madc in the prcsencc or local
representative throueh cross-cheques.

tn spite or all cares in making the assessmneit or thc properties, the affectcd person
may have objection or observation. Tihc complaints arc of varied natiurc, including ihc
followvings:

Dispute on ownershiip;
2. Relocation of tnwers;

*3. Inndequate compensation;
4. Delays in thie payment of compcnsation, resulting in court cases or rfcerencs

to Wafaqi Mohtasib (Federal Accountability Court);
5. Reluctance of the owners to install the strictures before payment of

compensat ion;
6. rype and number of trees to lic removed; and
4- -7. ^ Encroachments and their claim.

Any complaint/representation made by the afTectce is promptly investigated for quick
redress The Executive Engineer normally addresses the complaints at the spot.
Should thiere be a need, cveii Project Director (SSuperintcnding Engineer) or Chief
iEngineer intervenes to enienain and scnititiize Itic grievances of the affectees.
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6.4.8 Trtelk Reenrtl or Compensation lnsynient

WAAPDA has been pronipt in makitng compensation payincnts for the damages to
crops, trees and built-up properties caused by thc construction of extra high voltage
transmission lines. For the interest of lie readers and to hiighllight WAPDA's track in
this respect, it is desirablc that a statistical record or thc compenssation payinents onr

;,Treenfly implemented transmisaicm lines is reproduced. Thi Is gI in th !olloving
MO ..

e in th 
.. ta-le, -,.

AMOUNT OF COMPENSATION PAID FOR VARIOUS PROJEC

Sr. .i Amioutint of (tompensasliionNo. PaN:le orTransmissioti 1.lne Paid (Rs.)

1 500 kV Tatbela-Lalhore T/l- 20,592,263
2 500 kV Lahore-Gatfi-Multan TI/L 23,519.732
3 500 kV Tarbcla-Peshawar T/ll 6,767,397
4 220 kV NMultan-Veliari 1 /L -8,759188

5 22o kV Vehari-Saltiwal T/l. 8,427,462
6---- 220 kV Kot Addu-Multan I'l, 2,385. 1 15

5220 k\' Cliaslinia-Daudkhel T/L 5,611,139
8 220 kV Peshawar-Daudkhel TIL 7,802.264
_9 500 kV Lahorc-Multan-Jamshoro T/L - 39,061,777j

6.5 POLICY ANI) LEGAL FRANIEWORK

The present prograinme of installing 500 kV transmission lines is a part or tlhc main
Gh1azi-1arotha Tlydropower Project (GBiIIP). As rcferred in Section 1.1. this report
just supplements the previotis environnieniial and rcscttleinent studies for the actions
to he undertaken ror implementation or power dispersal scheme or G13111' In tilis
context, the policies adopted for the main Project will also be applicable to ihis
progranime Chapters 2 and 6 of the Resetilement Action Plan' (RAP) for cGnilp
explain the policy and legal rramework. In general, this policy and legal framewnork
has been adopted for this programme. I lowever, dne to thc nature of this compolnent
of the Project and the types of interventions that will be undertaken. sonie
modifications in tihe land acquisition procedure have been proposed. These are as
follows.

1. Complying wiilh the provision of Telegraphiic Act of 1910, WAPDA has
adlopted a lpolicy for not acqUiring land for installation of tIIe transmission
lines Ilie lands ire temporarily occupied anid tfie owners are paid ror tluc loss
of crops/crop scason and damages to the trees and othier propc lties. hlc

P.k,isinln Wilcrand Power Dmclopmcnt A thority; tih1a7i-faroilma Ilydroponevr Projccl: licZsecillcell
Action Mlan: .SCP1cmher 1994. 



procedtires describedl in Section 6.4 are rollowed as a matter of policy. Thc
same policv vill hc adopted for this l'roject.

2. The land will be temporarily acquired for one or two crop seasons for whichi
the owners will be compensated. Aner conipletion or tlie work or towcr
crection or stringinig or conductor (lie latids will be rcstored and(l banded back

-5 1to.the owners. As referred.olsmk ,,Ihe transmission lines do not.ipo
:2|- ' much obsiruction ror normal c oppin, uncferneath. Even the linds urder The

~' iowers can bc hbutIglt into cillivation. The cicarance under the towers wiir be
enough that a tractor can easily pass through. This is also supportae from the
survey purposely carried out on th6 existing transmission lines (Section 5.22).
According to the survey in aboti 70%0 of the cascs ilte lands underneatil the
towers have been cultivated.

3. In (lie light of above, thiere will be no permeianent land acquisitiotl under the
Project, tdiis ivolves no land for land compensation.

4. Norniall) lemzpliorary acquisition or occupation of land is carricd out unider
Section 35 of tlhc l.and Acquisition Act. Howevcr. accultiring land undier the
land Acqutisition Act is a lcigtliy process and involves Provincial
C(overninenl. This scems cumbersome to involve a setup of a l.and
Acquisition Collector (LAC) for acquiring small cihunks of lands scattered
'along the routes of the lines. Under stuch condilions. even the Govcrnment of
Ptznjah may hesitate in appointing a l.and Acqtuisition Colleclor. Moreover.
the finalisasion of the lower locations is suhijcct to snil invcstigations and olher
technicalities of the ahignment. As such, il will he dilTicult to timely earniark
the land to be acqurred. To avoid this, il is thereforc planned that the land will
Ie acquired tIhrotigh direct negotiation ivitli thxe landlo'vncr. 1his lmroccElilre will
he in lille with tlhc desire orthe local commniinlities

5:' lOn the desire of the local communities (Section 5.2 7) and as a policy set for
Bll"P, 'APDA will inivolve Ghazi-13arothl Taraqiati Idara (GrlTI). an NGO

establisthed for GB3IIP, to assist in the matters rclated with tlie temporarv
acquisition of the lands. The services of {13TI will bye utilised for all the stel)ps
involved in the process, including assessments of the crops and properties,
price negotiation, payment of cormcnpesatioll. etc.

6. elli cultivated lands ihant are likely to conie tinder lthe conduictors will not lie
acquired. 1owever, crop compensation will be made for the period while
stringing is in progress. The service.s of GI3TI will be extended for assisting
the Exectiling Agency for cstimating the crolp compensation.

7.. Wheat miaking paymetl for tile compensation for land aind/crop, it will he
_enisured tilal tilc tenants get thfeir (itte slinre accorling to I and Acquisilion Act
anid RAP for Giml ip.

S.Adopting thec enititlemencit package set for c'ompelasating thec disniption or
habiiiitations in OFI3JIp is lint possilelC inl tile present programme. Tllis is benase
the disniptcd houses are widely scattered in 2.35-km stretch of thic transnmission
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lines. Therefore. instead of establishilng model villages and providilnl pllotS Wi
disrupted families, the Project will compensate the owners with cash fhr ni t oniv
covering the replacement cost of'the structuire but also for the land. As such. tile
disrupted family will be in a position to purclhase land elsewhere fir tiheir liousilne

9 As the disrupted houses fall in agricultural lands, the compensation tor ille land
-, _,, uwder the house %ill be madc accordingly. and wvill not be considered as residential

10. Other disrupted infrastructures will be compensated for the structures onlh on1 the
replacement cost basis. No land compensation will be paid.

11 Trees and shrubs cut from the private land will be compensated according ti the
provisions set in the law and explained in Resettlement Action Plan for (iBHP.
The trees and shrubs cut from thie reserved forest areas will be the propets tf tile
Department of Forestrv. Punjab. However, to compensate the damage. WAPDA
ill carry out a re-vegetation programme under the Contracts. As referred earlier.

an amendment for the same (Reference Appendix "G") has been issued to tihe
Construction Contractor for In and Out Arrangement of the Transmission Lilies
and a pertinent clause will also be included in the Contract Agreement tfor
constructon of Barotha-Rewat 5%00 kV lines.

1' All claims against land acquisition/crop compensation shall be registered 1y tihe
affectees with the GBTI representatives The cut off dates for eligibilitv ftor tlais
has been determined in order to prevent opportunistic encroachment and are as
follows:

(i) In and Out Arrang,ement for Existing Tarbela-Gatti Lines land 2 at Barotiha

A complete census has been carried out and base line data has been
collected.

The date on which the census was completed i.e. May 28. '000 is
considered as the cut off date.

xii) Two Barotha-Rewat 500 kIV Transmission Lines

Census and collection of base line data shall be completed bv cnd of
October 2000. The actual date on which the census shall be c-omp)leted
shall be the cut off date.

6.6 ACTIONS FOR ENVIROMIENTAL PROTECTiON AND MANAGEMENT

As discussed in Chapter 5, the environmental effects of the Project are limited. The most
concerning aspect is the disturbance to the natural vegetation and the soils. The disniption
to these natural resources could be minimised by adopting good construction-manw.etnemit
pracricee In addition to that. somc compensatory arrangements will fiarther otfset these
etIdccs In this context, the Executint, Agency vill 'take the following steps:

l s per requirement ot' the law, thie Executing Agency will obtain perniNitill in
w%riring ftom the Departimlent of Foirestrv t;or cutting the trees and other %el cetItion
tallin in the RO\' ot' the lines or reqluired for the access tracks. This is
panicularlv with reterence to the reserved forests. In this regard WAI'DA has
approached the Chief Conservator Forest of Rawalpindi Region (hief
Conservator has umven a clearance and endorsed his comments to the Secre1;1n\ otForest Department 6or issuing a clearance certiticate (see also Appendix .17

: rTr E;ecutinu At enc .vill ensure that the C'ontractors do not takte U1I1LCL'5N;IIS
etlt file permission htaine&f trom the dleparttnent for removal/cuitIIl, (f the

't el;t-NM Restricion le ill he imlpoNscd tr cuttinti ot veuetation tInn.ta,.lv
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3. Ilhc Exectuting Agency vill instrict thie Contraclors to re-vegetate the areas of
cuttint! afler the conivleticii( orfiie .vork. Ihis wvill le controiledl through n tel
Contrict Clautse (A\plen(lix "(G').

4. The Contract Clatises will bind(l the Co ntraclors to carry out excnvation antd
- lastint under the controlled conditions andl avoid dust p1olluion, pariticlarly
near the seitlements -;-rt-

5, The Contractors %vill he responsiblc lo take measuires to minimise aind control
., of soil erosion at the constniction siles and along Ihe access Toads.'

6 The ditches cxcavatcd mrr lower foundatlins will he refilled bv Ilie
Contractors, as this will bc obligatory unider Ilhe restoration clauises of tihe
Contract. The ground wvill be brougiht to previons condition.

7. The Contractors will be responsiblc for tlie reliabilitation/repair or any roacds
damariged by thcir vehicles clur-ily flic ccinsittictiotn pihase.

8 The Contrnctors vill he responsible for lice collection and proper disposal of
construction wastes and libricantts used by tlicir equipments

0 Tcil (Contractois will lie responsible ror prop.er disi11latini ind clearinig of
consrtiaclrion caimps afler Iteir- work is comicpleted

1n In addlition to stipervising thc construction work. the E:xectiting Agency will
regularly monitor thlat the 'vorks specified above are fully executed by the
Conitractors. In order to bind the Conltractors for complying with the ab'ove
conditions an amount of 1 0% will be dleducted from the interim payment
certificates for the work done.

it. The aspect rclated to the disruptioni of graveyarcis and shrine at Jolid and Xala
Khan has already been discussed in Ctaptcr 5. Thc shrine at Kala lCan has
heen avoided by chilatgitig thc alignment, while that of Johtd is about 310 n,,
noaty rroin Iti centril line Thus tile pilgrimnage ictivity on these shrines will
lnot he afeclcd. As far as thlc graveyards are concerned. the contractor will
cause any disnrption dtiring consinictinoi (see Section 5.3).

12. No archaeological sile is foresecn to be disruptcd by the constmnction of ilte
transmission lines. Accordingly the lDepartnent or Archaeology aqtnd Museums
hias issued a clearance certificate, which is altaIched at Appendix "F. pSholunld
tlIere he a chiancc finding oranyv ntiliqulity dtiring cxcavalion for thc towers. the
samc wilt be inlimated to thec Archaeology peopic at l'axila. The work at such
sites wvill be stopped till the Department gives clenrance. Shotild there bc ti

uneecd of changing iihe location of the tower Iltat will be (inne utider tlie
insi clioll of tlc Deplar tnient.

11 lxThe constinctinn of trainsmission lines will nOt intvolve a very large ntinmber of
C(oustniction Crews (SCt Section 2.6). As snch. social problems arising dtic to
internction of tlhe crews with hlle local conmiunities will be insignificnnt, 77iS
particularly implifies when it one time thle conistn ctinil activity ivill he spread
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over 3 to 6 kImi and majority notihe unskilled labour will be hired fiom tIc local
commuinitics (see also Section 5.2.1). 1 lowever. tiic contractor will lie
iiSsTnICICi to takc uccessary mcasujres to avoiid social disnrptions. This will
inclt(le slaltoni:nu of the crcws in (liffcrent localitics spread over tlhc at-onc-
timc-constnrction length ortic transmnission line.

-As aiin referred in Scction 5.2.5, anolhrc aspect or concern is the aligimient of Ihc
- MN . - ; transmiiission Tine near tcie proposed airport for Islamabid. WAPDA has alrefady taken-

.- ' up this mattcr with tile Civil Aviation Authority (see Section 5.2.5). Action in lhis
X X a..W.. regard vill bc taken in accordance witli advice of thc Civil Aviaiti6n Authority.

-itiofwever, should tilere be a need, the lincs wouild le realigned. In rcaligning
consideration will be given to thc aspects or cnvironiiicnit and reseltiemcint. The samre
implies to otlihc changes, wiicil Ihc Constillanits are undetakinig accordiils to
suggestions given in Tables 2.1 throtugih 2.9 and Tables 3.3 throtugih 3.11.

6.7 AC:TIONS FtOR RESTCTLEI.NIENU

6.7.1 l,nss of P'rop)ctfies antd VnItintion

fluilt-tip Property

As referred earlier, the PIroject will disrupt only 36 scattered residential buildilns. 3
faririmhouises. I po1iltr'N' farm. 2 pumnlp lhouses. 2 twihewells and 4 open wclls TIhe details
of thiese prcpeties i ere rcbtainied iltrotuhl a census survey and inicrview witli owners.
lIn fact. the detailed sirvey has been carricd for all tilc properties falling witiniil 100-ru
wide strip originally earmarked by WVAP)A in a view of matiiptilatiing the tower
locations on techlnial zround. The ahove-recferredl properties are tiose, whicil wvill
fall wvithin 50-ni wide corridor. Shouild tlicrc be any change in tlie alignmcnt, it will hc
minor and would not alter tihe present status. It is worti mentioninlg that at one placc a
cluster of houses was afTected by tile lincs. Recently the alignmetit hias been adjusted
to save thcsc lhouses

Table 6.1 provides the details of tic properties that arc likely to be afTected. The table
identifies the type of the built-up propcrty, name of the owner and its dimncisions For
rcsidential houises, it also incilides size of tie family, and covered and open areas. it
also categorises thic buildings in accordance with the type of constructini, as laid
down in tihc Resetticmicnt Action Plan for GBHIP.

The cost estimates for the properties are also) given in the table. These are based otin
thc preseint day valuc or the property. For its valuation, the owners nf the properiies
were also consulted. D)epending upon thc pace of tih Project imiplementation, the cost
will he revised in accordalice witli the trend or the market. In this regard, Ihe lates
indicated in Ihe RAP for (GlI IP will rirm tilc hasis. These will bc escalated tip to Ihe
perrid when ac(tual possession would he taken. Trhie escalation will he made accor(ling
lo annuial premimtii allowed tunider WAPD)A riles
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Accordi,iu to thc poliev adopled for tlhis copionnent nr tIIC Pmjcct (Scetion 6.5). theconstruction of thc transimiission lines will not involve permanent acquisilion of landi.
*he lands will he temporarily occupied afer negotiationi with the owncrs ansd theywill hle conmpcnsaled biy makinig playmlenit for hlie loss of slaniding crops or cropping

j:.~ conpensation pickage for ah- loss orcrops and/nr crop seasons will be evaluated>tontlie basis of information provided by the concerrtd Revenue Department for-crop,1 yj~Ids un various types of lands and prevalent pricc or thc produce. The sanme for the'. ioWft regiton has 6cn iiicltded in Appendix "E". Siimilar information will also-becollected ror the Rawalpindi region.

In spitc of tile fact that the sclicduiles for crop yicids and sale price of rarm prodticcwill formii thc basis for calculating thc comnpensationi packayc, the constiltatinii of tlefarming comnmunities wvill not looked down iuporn. Based on tlic schedullcd estimiates.
WAPDA will negtcliatc with owners anid tenanis in the prcscn& or a reprcsenitativc
from GITi andf thc Contractor.

The censuis survey (Appcndix "F ") identlifies the owners and tenants of the landswhere the towers will he erectedi This will fci ini thC basis for contact wilh concernedl
people for negotiation and( dishirscincnc n ilfhc compensationt aniount.

6.7.2 Fniitlemenit Packages

The ProJect does nnt involve resettlenient or larmc significance that wvould needelaborate entitlement packazes. hlowever, to keel) it in line with Ilic main Project(GBIIP). an entillement packiage has ,ecnii prepared itn accordance wilth Ihe policydescribed in Scclion 6.5. Thc samc hlas b)cen showil in Table 6.2. 'l'he tablc covcrseverv possible loss iliat inav occur dtIc to tile l'mojeci. It is foresecn that itie totemporary Rcquisition or very small chiunks or lnnci scattered wide apart, soniepackages may not lie applicable, such as loss of ljaradari tcnan1cy, employment. etc.

The cntitled persons (EPs) and tliC entiticment packages will niostilv e in linle wviththe policics laid down in Scclion 6.5. In additioin to thiat. some more ficilitics lhavebeen piroposed for entiticd persons as shown in Taile 6.2. These iniciude cre(iifacililics. access to training and employmncti For time later. WAPDA will ensiure thiatthe alTecicd people get employmient witil the Contracsors.

The Project proposcs that thc services orfGiazi-Tlarotha T'araqiati 1dara (G(rTI) willbe exticided to covcr this cornponcit or tilc njail, Project. Thcse will ilncildCeasaistsnce to %VAPDA and entitled persons on IliC ntltters related witlh the landl9ec9uisition and compcnsation. and providing a share frnm the futids allocated forIn!c$rltcd Regional D)evelopment Pirogranmmc (IRI)I). ITowever, Ihis share will be inproorkvion to tihe efTects of thliS componcincIt Onl thie Project area. As suci, GnTI willcxtend Ithcir services fOr short-term credil and vocational training facihilies to lihccntitledl persons oinlv This is also in vicw of thle sortage of finds and resources
availablic w'ith GRIT. The persons whoi arc entillcd for these facilities are shlowni inTable 6 2.
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6.7.3 Arraningeinlt or Etinil% for Ioiifplentatinn or RAP j ind if it hi
D)isbu,rsement Prorediares

Fotr mcetinig ilic .cxpcnses of comlensition paynments. WAP'DA has mlade thc
provision of frinds in thc Project ('onstniction Contract. TIhc Contract wilti Imiperial

qi6clsiru nimCmpanv for the con st in0 or i andc otut lincs, inclides a provisiontal
um nior R.. 44 TM rWO5 rti' i;o MM 6&6ftfghin dccori?'-Wtth1wr- -;> .-

r etitilements. WiVi I tis provision. 'l i itortractOr will mInkc all time : sII.
pavnvent.s to the aflectccs and later Fci these reimbtirsed froni WAPD)A. A- this is a

:>-egnmibursable cost. it contains a levcragc or nexibility. The figure given in the
Contract is a tenitative onc and has bcen dcrivctl frmn ftc cxperiencc oni tlhe
implementation of pirevinlis projects

Thic arranucment has been miiatir lo nvoid any delay in making payment of thc
Comnpensations to thc aflectecs \\'ilh this arrangement ithc Contractor will have a free
hllnl ill dlistU' (iie tC llhp1lcŽllcoll mounts wilt hout involving procedtimiil
hindita,ccs clused if ihc deiartmenicilt makes thc disbursmnemnt. Iowevcer. it is not
forescen that the Coritractor wvill havc a total free hand ton ypass the condition's
slpelled ouit in the nmain RAP for cvaluation of compCnsationi amoint and prompt
pamvnct to tlhe cuti titc persons lie is sipposed to comlply wilth such conditions
particulnrly as uiviin in *fable 6.2 VAPD)A will c)vcrvicxv this aclivitv and will be
fuillv rcsponsihle Inr overall iiaiiaecimicmit of thc rcsctmleiment activities.

Ihc anliolIIIt pn'vided lite lNti fhis head will aliso Cover liC cost of, c-v'eelati)on of thlt,
reserved *orcst arca it is forsceainttn ihlic rc-vegctntion work uiiidcr th(e consrtrction
cntitract ror In and Out lincs Wvill nlOt he mucih as Ihc lincominisL D)/C Line will onlv- _
affect a small fringe of Khawva Rcscrvedl Forest. I lowevcr. airotha-Rewal Lines will
have signiilcanit efTect on fimc natttral veigetation. Ihierceore, tihe contract fir tisis
comiloncmn will incitide sufrcient amounti(i to Cater fur this work.

Co. RE(;IONAI. DU.VI;LOPMENT PROG1R,MME

Cliatelr 3 shows that area of the Proicci intluencc is very rar from th edevelopmen orl
(lci present dav. Fven basic social amenities are lnot available to the miajority of tlhc
alffcled cornntiniiecs This demands that a developmcnit package shiould he lod'cd( tn
redtiuce or at least miinimiiisc lihe hardships of the people. IF looked on globally, thc
siltuation in this arca is not wvorse than is cxpericnced iti other parts or thc cotmirv. Tlhe
condition wili rarely improve uniess thc govenmment gives priority to the social works
programnic.

C:haaptr 5 indicates t1i14 thie 1roject is no way going to worsci the social condition of
the area. TIhe cffecis of thc Projcct on nanitral and social environment will be minimal.
Tlmereforc. social development undler the Project nmay not bc emphasised as it Was
donic for ()Blip. In addiion, for the reasons mentioned in Section 6.7.2, it secemis
unrealistic to cxtend IRDP in full It this arca. Under the prevailing coniditions Of
availability of the funds ivith G}TIv further extension of the p)rograminme will deprive
Ilte conimunitics affeced hy GRFIIP.
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In spile of this. WAPDA fully realises ilic social hardships or itic area. ro prtlIV
amneliorate thesc hardshiips, GflTI would allocate sonilc amoutil rrom ihe IRDP funds
provided for GfllJP. w'hich amoti%is to Rs. 176 %I It has already been iiniclicie in
Section 6.3 thal ror installation of 120 towers only 13 I persons will bc afrccted. ilfhis
fiyure is projected for total numilber or towers, i.e., 676, tlhe figtire for afrccled persons
will come lo abotit 750. As comipared to tlhe miuniii Project whcrc ovcr 19.000 persons

l c n taffected Ahis Qire is ifniiignilricani "As sizch, the efThct or this crm inent
tn ihe peopie is about 4ie than thiAt on t icnin'rjct. Even if the quantim r tie

t d-to be occupied by tlie itnicturuis.cDOisider this rornis a nominal rraciittihall tlie
Eone laken for the maini Project (i.e., 15 h;aaainst ovcr 4000 ha for ithe nmin Project.
~~hJcfTorms nbot 0 04'O or the iittcr).!TT &g bthe igure or iecied person into

'-account, about 41% of the IRDP ruid, which conies to abutit Rs. 7 M. vill be allocated
by TiBl1l for ithis componcnt. As referred above, hlicsc frutids will mostly be utilised
for. providing credit lo the affected population only. lhis will partially ofrsct tlhc
restricted use or lands tinder the towvers and the conductors.
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E.NVIROiNMEtNTAl' IANAGEEINT AND) MONITORING PLAN

- .. 1 _ :Mlll)NSlJ Nl'^, \NI 11.sEIi-1Il:MI:rII I MANA(;E:M1FN'I

. lhe cnnletnts of ihe C'hiapters 3 and 5 indicate that in gencral thc transtillssion lines
will nol cause n hlcii disnmption to thc cnviroiiniicntal andi social swtting or tile Project
conidIor. e'lic cffects oF anV significance have liheci coveted undcr Ihc environmIetaI
mitiantion anldt resettlciiewiu atlions. These arc si3ggestdl in Chapter 6

Nioreover, tihc Desiun Consultants arc still rcfininig the clesign of ihc transmissionl
lines fot fSurther amelioratina the cfTccts 'Tlhc areas wvhere sucih dcsign modifications
are teqtiitcie have been ind(icaite in 'ITahbcs 2.1 i hroiighl 2.9 And Tablcs 3 3 througlh
. 11 aII achild w\ith C:hapitcrs 2 and 3, respectively 'I'tiese aspects being tilnd'eI
conlsideration of tlhe Consulliats and will hc amiendled accordlingly, lave lnt bccn
hiulilil,lted in tihe coicerned CJalpicrs Onilv oni area nf the concern is the alignnient
f t1he lincs near tlhc proposed IslaIabadl airpoit 'I'lhe actions taken on ithis aspect hiave

lbeeI decIcibied in Sect ion 5.2 C

Table 7 1 illustrates thc .suiiuestcd manaeinent plan f(r thl;e cor.mpenisatory aclinns
relatinu to environmicntal initigation an(d resetilelicieit. 'i'licse are in line witil the
pi loalle cffects idienltified in Chiapcli 3 and .5. 'I*lVe tablc cnlisis tihese problable
efrecis, actinns taken tn resolve teic issues and thc institutionis respoinisible fcor actinu
Xlorecover, the table als. indicates tic areas where nionitoring is reciqiiredi and tille
instiltriinn responsible The talble is self-explanatory. Therefore, it is unn11ecessalv Io
discuiss ithese items here

7.2 iM)NITORNG(; PlAN

Ac miayV he scen froni Table 7. 1. thicrc are differcnt cnvironimilenital andi social areas that
riedel mocitoring. lih naini conceriniigz areas foir nmonitoring rclate to tl c followinps.

Paviiient nfcomrpcuils-tion for loss ofcrops/cropping, scasons and(i trecs,

> Pavnient of compensation for tihc infrastructutres and relatcl mater fnr
rcsettlement.

i I.oss of income duie to pcrnilancnt occulpation of landi nniidcr the tnwers.

anld polllution froi spill of lbricants, el noxiouts chemical, and constructioni.
wvacst material,''

C;nrntaiinat iot of strcam vwaters fromii spiill of lubricants, ftiel, cieniicals anid waste
material, e



D im)nst snmoke nnd noise polltitioIl by blasting, niovemvl.i1t of vehicles, an[ olernltaan
- or miaciinery,

nosiont or land( and soils from cxcavatcd sies and acccss roads,

Clearance of l()V and arcas ror acccss roads rionu natiuial vegctatioll and( re-
- vegetatinfnnofrcserved forest area.:' -

1 C' D hance cfndin ofrantiqiities,

n -rafelv and healh llhlazards.

Interruption of niovcmenit of local people ging o-anld-rro rrom their workilng
places dLuring stritnuing.

Dtrmiplitill In collnilni itcS straiitb ' dite l inSII hismulc, of consiructiOnI crcws.

RMctctS of FMr oNn ilCltcll Ctc

The talc suggtests apipiropriate ntcd For monitoring or thcsc aspects and the agencies
to act

,rwl mnlnitorine varions aspects, tie first reqIuiretntic is to develop nioiniloring
procedures Forirznatelv. tlresc are availahle with WAPI)A rnvironmncial ('Cel in ilhe
Iforir if olrotocols preliared ili collaboration of Morniloring Constilantis I'li,esc inciltice
pirtorols both ror environmental and social aspects TIle available prrotocnis cover
momt of tlhe areas enilikredl lbove hliesc procedures will ihe idopted according to theicrequl ii cnrenr of this component nf thXe P'u.jcCi

1 loweter. tIne ClTect of r 1i: nn peoilie andc farim animials is a ncw arca Tlhis neecis apartictilar .llenlion, as thIis ac,pect has never been considlered in Prakistlan. Tlims. thiswill fie a nwcw arca for the WVE{( to monitor. To develop procedures rur monitoringz this
aspect, vIT(' xvill eplxore Ilte techilical literatiurc and conslt. llte kinovwlcdgcalilc
people 3aseo tnil tese. intcinationiallY ac-cclpted procedures will lie developed and
adopted

Anotlher rspcct tihat is not directlv related with t(lc stibicct of envirconmncit is lihestability and integrity of ithe tonvcrs and conductors. I lowever, indirectly ib)is alsorelates to social environment. Any breakdown in thc systemil will not only intermnilt thepower supply andl cost money, but also may he hazardous for the local communl(iilies a
the poirit of breakdown. TIlerefore, every precatiinn is taken in thie design and(
impleiientation of the transmission line that Such breakdowvns are climinated tinder
the prevailing severity of the Incal cliniatic contditions (Chapter 2). 1Il spite of Ilis,WAPDlA mintains. Palmlling Staftlitat frequetllly moninftors thlc svstel 'I'liis will (IC
enslured that th1eY fohlloxv the nrmniluiring schedtule as described in Sctciout 2 7.
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UI'he Sil ii l mtaets o1 lost assets or ilnei'ile shall he niinin)al and %%ould be orl'sot by
the compensation. tlhe eflectees shall reecive ior loss il' land / loss of' buildings and
structure ' compensation for crops. A report on n1onitoring shall be produecd on the
hasis of nioNlittrit8; proedures developed for the prjcL. As memijoned abovc the

t" ~K tli~l- _ .-t -

- - . . .]n z rler to ensure i a the moniLoriig: proccsx is elteeiveld conduted to address
:conien.sitions in Maccordance'e %illl the entitlemcnits ti G13Tl s-Ml pcl o -sc

liaison with the public ' public representatives. The value of assets and crop
compensation lhiiei shall he payable to the all;cIces shall be assessed in view of the
previiling cost or similar assets in the areas. This shall enable the allectees to replacc
lost assets with the coompenisations received.

The indicators that shall monitor the replacement values of assets are as follows:

1. V ALUATION OF LAND

As explained in Section 6.5 "Policy and Legal Framework" land will be
temporarily acquired for one or two crops seasons for which owners will be
compensated. There will therefore be.no permanent land acquisition under the
prOiect.

2. VALUATION OF BULILDINGS

Replacement cost of houses shall be evaluated in accordance with the
evaluated rates for each category of the house. its type and construction. All
other structures will be valued at full replacement cost. There will be no
deductions for depreciation or for salvage.

3. VALUATION FOR CROPS, ORCHARDS AND TREES

For crops. compensation %vilL be based on the market value of the crop. For
orchards the valuation will be based on the net annual income from the
orchard capitalized for '0 ycars. For otiler trees the valuation will be based on
the market value taking into account the specics and the size of the tree. Wood
will be salvaged by the owner.

These inidicators x ill greatly help in minimizing ihe possilbilitv .,1 ;ibectees not
rccci\ Xw [ilill penSAtiOn.
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As explained in Section 6.7.2 "Enzitleiieiilt Packages" Lhl prnject does not
involve resettlciment in large magnitude and as sLIII thc e l'cctees shall only
loose small C*hunkls * kIlld scattered all along the Transmission l.ine route. In
order to enisure that entitlenients are suflicient. thc valuation and compensation

Xr<ess shall 'ialk itittl aciutnt aIr l.s> V ,s inincome ore eIceiils tvrnisu.n :- ;,

incOmiics are ImprVted or aI tiast arn not reduced. . -- 

Also additional facilities have'been proposed for cntitled persons as shown in
Tible 6.2. Thesie include iredit facilitics. access to training and emplojyiments
for cach category of entitled person.

As the quanLum of work is restrictd. dedicated services ol a sociologist shall
suflice. Also the fundin- shall be appropriated from the budget allocated by
GBIIP for the Resettileiient Action Plan.

In order to reducc the grievances of affectees the Executive Engineer NTDC
stationed at Rawvalpindi shall promptly investigate and takle remedial action.
The Executive Engineer NTDC shall be assisted by the representative of
GBTI. The grievances shall be registered by the affectees with the Executive
Engineer NTDC through his site office at Barotha 500 kV Storage Yard, in
-\Titing. who wvithin fifteen (15) days of a receipt of the grievance shall redress
it to the satisfaction of the affectees. If however it can not be redressed within
this period. it shall be recommended to the Project Director NTDC for
appropriate action.
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7.3 INSITITTTIONAI. ARRANGEIVIENT AND) STRENGTH ENING

As irefe:red in tire picceclitng section, ilIc aspects of moniitnrinig for tlis coniponeni arc
not limited to thc environmental and social areas. IlIhc intcgrity ol thie system is also
involved, for which a rcgular patrolling by WAPDA stafT is emphasised As such, the
mnnitoring activities will involvc various instittitionis. l8csides the cngineerinig stafT of
WArPDA attached with cnnstniction stipervisions. maintennsice and pairolling, thesc
will incilide Gh17i-flarotha Taraqiati Idlara (GiBTI) and WAPI)DA Fnvironncrntal Cell
(WEC)

WTiC atnd GB1T1l will bc the main organisaninns respotisibic for monitoring tlhe
environmental and social Parameters rcale(i with iihis coniponent of tlic Project. Thcse
two organisations are prescntly carrying out monitooing of environmental and social
aspects of tIBllP. The services of these institutions will be extended to cover this
comiipotient or tihe Project as well. Accordingly, the responsibilities of these
instittftions have been indicatcd in Taible 7.1. Thc scope of the dulics of these
orstamisations has been defined in Chiaptcr 3 of tie nmain RAP.

GBTI t have enough background expcriencc on the rclated aspects from the
implemicintation of GC31 IP. Tlicy have thc capacity and capability to smoothlly halniile
tile assiunmrents Thiough WFC have implproved tilr skill of monitorinig variouts
envirnimicnttal and social aslpecs, tihe necd is still tilcrc for strcngtlhcning lor the
satmie WAPDA is considering orctigazing, Monitolingz Conisiultanlts

W it h iltc induction of Mionitoringa Consultanits, WFEC will be in a positioni lo take uip
the expanded activitics of this component. The present stafT strength of technical
persons (5 No.) at tlic site is adcquatc to take uip ihis assignment along wvith thic
presecit tasks ofr GFl IP. hlle onilv aspect that is lacking is tile proper guideline and
training This particularly implics For monitorinyg the ceffcct of RMF. With the
inductioni orfloniiorine Consultants, tiis shortcomina wvill also be overcome.

To mlect the necds ofenvirontnental mainagcmient and mnilitoring, WAPDA will also
arran2c short training of the engineering staff depited on constrictiont and operation
of thc Project. In spite of the fact tilat security anci safety procedures for powver
operation have been laid down and are accessible to WAPDA staff. theii
implemnicitation is lacking. This will he cnstired tthat thesc are observed and
impieilemented. In addition to tiesc, the staff will be trained for other environmental
concerns This will help in complying with the requiremcnts of environimental
managcment and monitoring.

7.4 INM Pl .EMI ENTATION SC:IEDllI1.E

Table 7 2 depicts the schedule for implementation of environimiiental and resettlement
manacment and monitoring. This is linked with the constniction activilies of the
Project It is foreseen that the environmienital and icscttlemcnt managemcent vill

*immediately be stirted wheni thie first location of thc tower is fiialised afler soil
investeat ion Co'nstnrction i clated motritog int would conti mic mintili lthc endl of
constiliction and testing I he monitorinig of certaini aspects wouild cont'iauie for longer
period 11 is assumcd tliat re-vegetationi of the reserve forest wvould be clnie late in the
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construction pcriod. This, its monitoring would hc donc accordingly. As Ihc EMIE'
efrccts on healih are slowv and mav take much longer perio(i to devclop any symptom,
its nionitorinv (vouikld bc a contintouis proccss WAPl'A will connect .tlc monitoiina
of this aspect along wilh thc patrolling activity.

7.5 F.NNiIRONMI1, NT REI.ATEAl1D COSTS

The environmental and resettlemient related cost ilnciLides Ilic comipensationl for
disrupted infrasinicture. compensition for crops/cropping seasons and trces fronm tlc
temporarily acqtiried lands for construction andt access roads, and cost of ie-
vegetation or rescrved forest arca. Morcover, it would incluldc tlie cost that is likely to
occur in respect of environmental and rescltleinent-nioriitoring programme. Thc
estimaledi costs orthe items arc given in the following tablc.

r,NNIRON'iNlEN'rAl. AND) RSE1TI.TErIENI RELATED COSTS

Descripition -Numbers Amioujt (Rs)
A. InfrastructuLres . .. . .. __.

ncEsdenlai iuilcigs_ _6__ 1,897,f0N0
Farmlhouses _ _ 44,200
P_oultry farnms I _ _ _ 196,4(0
-- riup houises _ . 2 - _ _ _ _ _ 78,300

_ Tubcw clls 2 _ 100,000
Opcn Wells 4 __ 100,000
Tot,al A __ _ 48 - _ ___ 2,415,900

n. C ost Of anld for About 2 hia 800,000
resettlenitil of
Resiticnces

C. ('ompensaFion for
Tempiorary occupation
or Land ______.________.

Loss of Crops and For 152 ha
___roLpi n__Sasons 2.400__ _ __0

Trees &: shrnubs ____ I_slinlatcd 3,700o000
LTotal C ort __ ___ _ __ 6,1 (10,0(
D. Re-vegenatio or forest Estimated_ _ _ 2,200,000
Total A+E3B-tC+I) T - _ _
E. Monitoring Cost _Estimated 1.000,000
Granid Total

12,515,900

The costs for infrastructuires, compensation for loss of crops/cropping seasons and
trees have becn derived from ilic villagc and censuis sturveys (Clhaplter 6), while thic
cost of rc-vegetalion has been cstimated based on expericncc at GBI P. To si;mmnarmse
these includc thc folloWing assumptions-
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r lThe costs of infrasttuctures are tile ones given in Tabile. 6.1, which arc based on
(he inforniatiotn givcn by (he owncrs/occupants,

> Ilhe land arca fot rcscttleicmnt of haliitatiot has hbeen dcerived kecping in viev (lie
total arca or tilc existinig housings giveni in Table * .I and adjustilig it in
accordanec vith ilic critcria set for tesctlenicnie in thc Inain IRAll (Rererenice
[lable 2.1I of thc tain RAP). The cost of th ld has hecn derived based on the

ciurrenit prices for thc barani lanci in the area.

I 'The comnpensationi cost for cropS/cropping seasons hlas hccn calcutiled on tIhc
rollowi:ig basis.

'e Temporary occicpation of land ror Ihc constrctirn piurposes has been takeni
based on thlc assunmption that constriction of cacih tower will reqruire about 1
Kanais. wvhilc the stringing %vill requiire 5-m wvidc strip throughout tlhe strctch
of tainsilssion lines

- One crolp scason for tIhc occupiCd lanld will l)e lost.

- 0t thle temporarilv occuipicd landi abotL 0(r0% has becn assuimcd to he
Cultivatcd aR against 44% shown by the village-level survey Thlls %vill
accoinnilodatc the unforeseen losscs ofcropsicropping seasonls

- Compensation for trecs and( shoiits has biecn calculated based on tile nulili,el
of trces andl shirbs liktelv to be affectedt as derived from the villa2c-level
Su rve V.

- ost of rc-veactitioia of tcic reservcd forest arcas incisdcs the cost of labour.plianit ntir-erics anid initial watcritig

1 he monitolinn cost intdicated inl the draf teport included the additional cost
lik-el to occuir for thic expanded establishuiclit and recurriTti cxpcnscs or (1111land WTC, antd necessary monitoring cquipmcnts for Wl,(C. I lowevcr, afler
discussionis it has been decidcd that tlo additional payment will he nidcle to (;ilfir this additional task. This is on tlic following grounds:

%VAPDA is of the view that this c(Inpornent is part and parcel of tile (3ha-
Barotha Hyldropower Project Thcicfore, Itic endiowment fund of R.s. lt) NJ
alrcady provided to Gt3TI is for the wholc Project, wlhich also inecludies tht
transmission-lines system.

- GRTI sincc its inccption has been saving over Rs. 4 NM annually fronm the
cndowrmcnt runds. which was redirectcd towards thc development activities
in the region. Mrow with the availability of IRDP funds, the savings fron t hc
endowment funds arc available for the execution of additijonal work for this
compnonent.

3aseld on the abovc dCeci.Cie,n the GB13TI-rclatcd cost for nmonilorinig has beeneccluded Thus tilc cost in (his rcspect shown in table includes thc rcuirring
7-5



xelicndil iirc of \wr.c tci cove. i his c:ill)pnc1t1 all I lie Caosl 4 i Ilhc ptI lipIoclils
iweclcd bor monitoriL,n maler (tialilv. cicci ic llfix anlt cc.i boutoli'l 1h i ;I;iluiisii

in,s. vibraitionis frciui blastill., cic

hi order lo lprovidc addilional filiancing Io militiale Iltic social it.li dships ol 1lt1(t;
am amotint or Rs. 7 0 million shall lie allovaled lyv (BTI filro 11wic IR) ii, ,i

-rovidcd for Gli IP.

l ltis aniotint has beeci carmatikcdl to he (lisishci iclndcr tle rolInwilig livadsc

(i) Short terni crcdit ffcililic% anti
selrcinplonicymic swcniic - Rs. 6.0 nmiilion

(ii) Vocational Irainiui faicilities - Rs. . million

7.6, ARIRANGFMENT Or JUD)s rFilm IMPL'r:EMEcNTATIoN OF IhAP

Sect inin 6.7 3 cxplains lic au.iaclic M (if' lioiuius ilimadlc by WA PD)A to niwrl tie
cuIsts for thtc iniplcmentatiuoi oif tlh RAP 'I'lTc addtilonal cost flr momimlomitt" \ill
he iict fronm tlic contingencics k pll in Ific 1 iw bdgct IOr Itic coulsirantict in Ol' lilc
transmission liles. lle cost [ii cngaging ( Constiltants (M/s. Nl SP'AK I 1fr thit
cms lniction stperpcvisinli is icil rclalcd wit i lie civirointiiegit. WA ['D)A hl:s mic;dvl, a
"Cleprate atiansti,,cment of hitiriis lt ti iliccnstills, wvchli for tlhe reas' im hlws miii
libCen rcflccled in Ihlis 'potll

7 .(.
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I_Mhl Ton 'i TCtItjtT W f 4t l nd dma; * ii' mnpeirog lor the lisa ol erfo- nroppan * Fair evahsioi o(compensatmos poclac: h

.'iii'a'.ti..i, ~c~ebouss and tris tlw lhe vati to he temrwantl WAJ'DA At Coarueor Finlimttin 0o ie

>quired et~ intniumn.. of tWcM. coaputpesompackaWe ogler ne"isoton wah the

aectctc GtTI to nediate the nc"itiois.

Uu1 r comrnPaalion deiei,n,nd he neoistiom end ' Prompte posvewee m.de I., the,oile*Or

a, *hllil c.l Ietk li e law end cru hehaic:d bv W Vll)M ad (tlTI

Reslictedl ue of land undcr tow,j Inr Sureve of ex,iin; line. ha shown that in majority Credit facilitv will he etctcnded from IRDP funid

*z.lii.~ duJ.,nq the ojerai of it tl1c lIe .ss th-e Id. under the to-en WC wed lut toi aneiorate the caa of inconme due to rtrictd

Jincaltuiaf pWpoW lheac bnti- an ttlelv he use of luAd unJer Oe tower-' MItl will do

wed hv the p"Ip. needf.l1 u ge*d in Chapi.er 6

' T nee-rs pit ditth foonn.ine at the l,,t,e,on * Re,tora,ton o0 the younJ atef urrcti ot the ' Contrwator to orply with the mtoration clousw.

of the tir f'oundatons. foundatton* Eineer to ke observation that Contrador ha

fu(rtlled tIe Mqtrtineont.

WAPDA Ervmennmenil Cell (WIC-) to nmiwitcrr

the setasIty regtaluiV.

Conductors * crmpol 15 C-urnipion ot about in m ,de 'ompf~c.,tn tot thI tor Ciro pj crppng * Far estiuasion ot'compesction packarc bv

strip of land dong the cente line ny the eas,ort and cite ltr the lend to be trinporaril, WAPDA A ContieAcor. Finalisation ot the

irclr m-ounted epqip,enIt di,nn. t -wn9n us-d -unny inn actitis OOP ion package after negotiation wtah the

oi the conductorn affertm. G(T1 to mediate the negoeiasto

' FJIir 4oisfpctiistion deerentined b% negotiation and Prompt psrmeu made bv the Conractor

al,wced unecr tIhe laI and cron-cbccked bv WAIPDA and GBTI

R-I.nrito, ont planotan of crees that exs,cd 7lle land ~sn be u ior toeneral moble crooping ' Credtt facidlir, %,Ai be erendcd lIrom IRDP tunds

in high mote than A mt and construction oi irmhards rd plantation oftteec ot shon height to amelionte the lI oi income due to restricted

resi,ernitl builduinp within 1O m corridor of uwe ot lend teder de conductor.. GB-l wsill do

the trnamisstion lince needial a saeaod in Chipter 6

Lcrd pollution due to pill of lubncantis fiel " Control tlhrouch carmful working oi the Contracors * Stret complite of conuutrct clAuje by dh

hcrictcals and other wacte marinal. crws Sind prorer drspal of wastes. Vigilant Cenuantutor and upetviswon by d.c Enginwer.

turpet Ilion h, th Enrineer andlW 'VPDA ' onpiloning by, WEC.

*cces trecks ' bout i7 mOelr road and 14J ilaqe tsrcks ' jnitracti,r Is required to cositruct tncks here ContrActr to comply with the instructiona ht'm

nre 31 ditabic for aprotchiny the proetst coferidor ceusar, *nd keep the dam¢ag minimum the Engi-erI

\xccss tA;s wil be develooed to connect the W VEC to ioantor.

.c'siiriKtioiu 1 .. >h d c tie xiinw ends. *I1- lI cn.- naon l 11 toe lr o'v o,er"p, ad

cea nng oicrop, and *eetation vs,lI be donc tree,
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5n Itame Imont 4 R.IuiIeaInh.nevmt SIky tbraaeaewve, Milan

To.t * Co _tinwut.iot sciss Men f.* efth %mPy "hiJ en r ung liractices. Lut t dcalm nl to I
R enwwt matrael r westeds frot lUingl sa ceos acsn ;itulslI leuon' prtiscT tuck4pling of the

WIrom excc5Wtin ior tnI {ou tio eS - 4 JxC% tdoil mteinal and tl: nwus n itenemie-0 * MonCtenq b C & t;InrI

a rcess rs.roJ l

PoI'lutown of streat tronm 4 "ssit luhnrbwsnu ' tl*ugh cwetul srWing of rLke CtIsirsclgr * SaUie copligoe vfonterct claus- by the
fuel. chnnical, and ther wsart Material zres ad prorcrr Jb ul of wastes Viilant Conttncior and fmypavin bv the Fnigncr

. pervison bv the F nsnveee* and WAPD)& -*Mnitonrig bv WEC.

* Use of twl.e and go ,iaterrtuce.for fo * Iequnmvum oiaiet ti be used Will be inamgr ficalct * Cotrsutor to conplywsthtles onditiors
.crwtfuction purpo.s a. Conuy eeo th encrallv available resoum. Entpieer- toeo t,e situt ion &i utrucwtlse

I 1.)Icstr. in . v cse the wete r is uesw the Contractor aortingly.

('M.tor Will impr it trOM athet areA, tie d of * GInTI and %tF.C to tnAnitor that the Coactor is
twxng the lsocl r xe. bct lveb tiag the water nih of the comnaiates

3 El3 olet. * T.-a e* eseatna clecrng at t is mto tbien Fur waiw prompt compeiration for -n,p i trees * Fair end prompt pat m m at cat tO opatin
ReSOwtEs stacking Of mteial d WnA emblV nt towers on pensste Iand by WAPFA. GTl to milsk in ncgotimtOin

aPSpveutu croa-che*kad bv GiPTI
Stinnesgof e Vgattion clewring all tIstrmvwvide *R: edtstio n te e dfobttt .am a Conttrcton to intpl#a"t
:oisuctor. sttrip slonu the corridor for m&vencrit of tactor. * monitoirting b? WAPOA. iEC & GRTI

mounted equipret and pltcing of puller and
tciiOiner msschnes

*kcesu tracks * Retsed ferest se located on hill viich am Re-sadxstion tn resmcde fiesttrc * Contrwtrs toinolamm

ntrmally inaccetuible by vehicle Thet matenal M ontoringb WAPDA. N%TC A GBT;
vill mostly taasspoeted manually Thus littlec

*ffect orn b'iolocieol retarce. cccep for A t,,

I Conductor, diing a Clearing of 50-m wide eortidor from tall tru, Fa an1 prmpt compenation ior tes on private Contractor to comly.
operiot excecding t moeitht forreu oveetioa ofthe laid and re-veeation ofrened fbet amev itit Enginer to "Pentis

sv tem. shon trees. WTEC to nonitOr.

* N1a' inerrupt thc tlighu of uJd floks ot * The suds isa ibn n tht the efTes. is irmignifsca *. Not applicable.
_ _ _ | { migeiorv birebc lower. if anv it i unevo,dable.
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rcil.nv Ih n101. , P lwid * l&id,11tttl twsmnq .n Io he alCle';1s oftc"Jmist * GDTl7 to mnedalsc gk negosii«ro*nJ "A momto

buwdini to la bc lani e,l crre for uiruaion thii diL the pI)cKnt is Made accordinf lo apKWnt.
othor * WAPOAJ Contctor to micae tevnlct

illiowiny i pen.J ot 1) months tor consuution or the
new house or pr menl oi o rcnt for the atccoicle

* u -- ", 5- eo lo Desin Design t tb hy the Cthe nuult ao m rvme.wv
Comultantjto reietv thy deiisrtnt certain,olare ~ vdesigen aAcn IWt)AAncheck- thathese Me
iOwu ut tiidiia(-d in r.bles 13; uet h I I1enle

* tra,i,aiia.ion lneinavrcunt o'cr 221) enedi and * sg~~irorrpriuzeatc m.,c,ureIl keit to asoid * Contractor ts required to minnimite dirupato.
tillage track. and 94 aoner d teleyhonc lines Jusrupiton Juntin cn,,nstucto'. * Entineir & wnI'DA to monitor.

A*opriopte cica- snue uld bc ren'ided to a*oid
Ii ,~~~~~~~~~~~~~~~~~~~~iaerfevecc

i | *nL,kelvJiontolI,huoi n7mc'I des,im illbq rc"c,ed * fSlt twbvthetCdultmnistmctthe
esar pruposcd 1lsmhd l s,rort Jeuivt criteni. WAPDA to chezk that these reH j____________ ____________ e~~~~~~~~~~~~~~~~~~~~~~~~~omplicel

5 Sxisl And Ta t en. Cjnductor :ntcrrugsion of ;ornunitv moverrtict * litJivistlCle biut tor shori dttgllton. The Contractor * Conictor is requtrod tominnise disruptio
Caltur*i r nngmngs and Junng oInnring7 sctiwi.ics J oulJ &djuut the timings of itrnlng m! vOilltc W V DA to monitor
Resvurnec opxration oipritput coroding to the routine of people oithc area going to

mw fro tot their uork,

Social diirupion of loclo romuniitca Juc to ' Contractor should enga1e unskillkld workers trom the * Contactor to ooply wtd tAke uicet tion for
suru.cc of cowtrction crews trom odier sm. local eommunitics. and control uneegy uiroal dotinp of the aew

o3onther with the local ociety.

w D. ruplosn .Ji l-ouseholh ' ~F *ir nd piromnpl wunlI mcritooncd obov. c, * bo.-a under effect oJn mnifsrBUertev.

'D,ruption to zultural propetics. uch as shnnes. * Suggestion h-e becn given to the Design Contractor to avoid dinawion as ouWstd
ens cw ir' Cosultant w re, feWth e deatfit a certe n places. En er to tollow-up for the compaince of

T1hese are indicated in Tfables) 3 dwough 31 1 the wgcstion.L _ wsW annd GTI to monito.
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of thd dq_tament N "t ctceOre rc, vanMer h.
location od thae mw.
WEC to .enaor

DwIhtipl" t te'hh hewd t thoe v.e1C_e- * C , .kdorm .. ntmlnctng prrotaii. i C.. Con wsAN IC womplsl
And 1In cclnmuni9ie. ue it)o tivitklAn A,t. smke u,,nC mochimt s anid ciUipment ot S-ieonditton and Enginouto uqipnsss-
end noi se iftmr the n4ttJruciwion act,t iii - -tunel 1priknling oi cceu Wtitcks mndwottng * WEC to Hmetor

toles rrqulorly ̂ -,th at"r, cf:

aSrfat hardl Ior pohite 1A t.o -,en * Cootr,ctwotn proirde asaet" pJeLsto dte workc. ' C -w to cply.

mT&r c emIci nuicines ttnJ ftt tutJ filaiIities at *Eiont to vspciu

lat*. WEC to maitOr.

Pouiny sign boards at oppropnmetc places,

4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~Frcacn1 thc wor.tile,

IoO of income iToa tvhc I-nd to be rFd r FiCe c ttion for me ot land durring orutititon. WAPODAiConrrtonGR Ti to do the nedful

zOlUUtruiOn And oce upied pem,nenil v bv tt c Credit fac.litv to on,tilote the etfect of loss of incone * GOTt to tttonitorr
touen.

Thoushnot sccn, diruption of ioeity on * nai,adhlCe Resettlemen way be cwidred * WAPDA to take raosnmmrv ectitn duiri

the concted arne near 11hgoh ollsle *ndcr prosp.cive Kiloh BRSh Dtm PrOjCCL iepleme.anoe oi Klabgh Dam Projept

CtfF ettetst * Health hudt rd* tppntic dear,nce provided lo 4ilute the * Obervatton bo WAPDA s9atT dtsn; paioliing

CITKcU on the ground. * TC vteffwil be veined to monitor.

4t pteA %hem the deired cleance is not D* isip rmaew by *5 Coousltabst to sm the
chieved the Design Cotltunuwt wouing to drugp ctseria WAPIDA to chectk t tese ar

modify the desipt The sea has bee indiected eatpied.

in Tables 2.1 1 bough 9

*lter a on birS"d%ivittnroib * natoidtblec but b r nsx ll! kep aw qyJuaeto So aiOliwispoAd.
.rockling noie MAnd Ionsgation of the air woud the
condtKtort
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13. 7 Archaenloy t)eflnrtment Govt. of P:nkislni

I. Director CGeneral Karachi
2. Ctirator Taxiln Museum

B. 1.8 Deputy Director tPnvironmentnI (NDP) Sunny View, Lahore

B. 1.9 Institullona

1. Incharge National I lerbarium. Islamabad
2. Department of Botany, University of Pun ab, I,ahore
3. Plant Taxonomu Laboratory, Quid-e-A7am University. Islamahad

R.2 LOCAL COAM 1JNtMtFS

I. Notahle of 52 villages where scoping sessions were carried out
2. Contact with 1.005 male and 710 female members of the communities of the

villages where scoping sessions were held.
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ExuE.cuTnN7r SININIEr,RY

The cnnstructinn nf power transmission lines involves clearance of vegetation froin
rilht of wavs (ROW). trIwer pads and access roids ctc. 'o pre(lict any negative
environmential imipact of constructing activities, lora andl falina exisling withill Ihe
prnposed rnutes of extra higli voltage (500KV) transinission lines incnoming to andi
outgoing from Gliazi lbaroth llydropower Coniplex was studied.

rhe plant species growing in landscapes viz.; ahandoncd Fields, cultivated lanjds,
waterwavs (streams andc torrcnts), cr(odcd (lhrokcn) lands. weathered rock plains. anld
hill slopes were sample(i following Braun Bilanquet (1964) approach of phytost-rinIngv.
In landscapes wherc svstcmatic sampling was not possiblc e.g. in snme strennms and
wetlands. the planlt slecies were simlply recorded. 'T'lie infnrmatinn nn falina in thc
reeiion was collected fronti Punabl) WilWilfic Departmnent.

The species groups derived (throughi Ilhe analysis of dala liave been described in eachi
landscape unit supported witlh Assnciation Tables. Thel noristic compositiont varies in
clifferenit lands;cape units. hlie veactalion lias beei cleiared comnpleteiv in the excavated
and seIttlemnent arcas. The least numicr nf specics hias been fnund in the ctiltivated fieldls
whereas highest hiodivcr.itY has beeti foundti( in ille reserve scruibl forests.

T'lic cnnstruction (if transnm ission lines i nvolving clearance of vegetat ion from
constritctioTn arca nnd rihit (if wrvs, access roads, tower pads anid sub-stations wvill
2enerally exert no nezative environmental impact on the flora occurrine in v'ariuus
LSEI's fallini in ihc proposed route of iransimission lines. T'le veectation in the reserve
rnrests will he clamped sienificantl butlt Ilhis ilpaclt will bc localized and temporary as
no rare nr enldan.ercl specics is growille tIlere, Most if hlic species has capahility to
regenernie %,ery sootl after cutting. Ftirtlernicore. as mitiiignaion nieamres. tIme re-
veeCatliomi will he cinne in the cleared areas.

Tlicre will lie no nczative signilicant cnvironnental impac o11 the fauna of the arca.
The miL'ratirn of the hirds will be safe as the transmission lines lie opposite In Ilte
internatinnallY recogni7ed fiv ine roiutc nf hircds tIhat is along thie Indims River. 'I'le
vetlalnds and small dlalms; arc nol falling under the ROW hence nto any lindirance for the
wvaterfowls to fly and rest in these water hodics.

The rnanimals. rcrtiles. anipiihianis andl nthier inhahilants nf tlhe forests will have to
migrate lemporarilv to tie aidjoining areas durinig construictioni hut later nn thiere will he
nn hiindrance in the movement nf anial species.

It is cnnclided that the project ik environietll yt safe an(l feasible for execution 'vith a
condition tn monitor thc re-vegeta.tinnl under ROW especially in the reserve forest zones

ii



1 STUrDY Al-NIS

The international donor agencies (World Bank, Asian Development Bank and OECF)
do not support projects involving the significant conversion of natural habitats unless
there are no feasible altcrnatives for the project and its siting, and comprehensive
analvsis demonstrates that overall benefits from the project substantially out weight the
environmental costs. If the Environmental Assessment (EA) indicates that a project
significantlv converts or degrades natural habitats, the project must include mitigation
measures acceptable to the donor agencies.

The enviromnental consequences should be recognized early in the project cycle and
taken into account in project selection, siting, planning and design by preventing.
minimizing, mitigating or compensating for adverse environmental impacts and
enhaancing positive impacts. The Environmental Assessment includes the process of
mitizating or manazing environrmental impacts throughout project implementation.

The construction of long electric transmission lines involves clearance of vegetation
from powverhouse sites, right of wavs (RONV) and construction of access roads, towers
pads and substations. These activities may result in vegetation damage, habiut
fratmentation or loss and invasion by exotic species along with the ROW, access roads
and around substation sites.

To meet donor's requirements, as specified in Guidelines of World Bank (1991), ADB
(1993) and OECF (1995), the present srudy was conducted as a part of ELA of Extra
High Voltage (EHV) Transmission Lines (single and double circuit) in-coming and out-
going rrom Ghazi Barotha Hydropower Complex. The impacts of these transmission
lines on local flora and fauna has been predicated and presented in the present report.
The appropriate mitigation measures for any ne,ative impact has also been suggested
where reauired.

a THE PROJECT

The project is a part of overall transmission programme of Water and Power
Development Authorirv (WAPDA) and will dispose of 1450 MW of power to be
gencrated at Ghazi Barotha Hvdro Electric Power Complex. The power complex shall
comprise 5 units of 290 MW capacity with the first to be commissioned in September
2001. The project involves the following works;

(a) Construction of 500 VV transmission lines (single circuit 23 km - fill kin
double circuit) for In &- Out arrangement of existing Tarbela-Gatti 500 k\
Transmission Lines Circuits I & 2 at Barotha.

bi Two Barotha-Rewvat 500 kV transmission lines along with necessan line
bays at Rewat ( 00 ko in sin-ule circuit 1 60 km double circuit).



3 MIATERIALS AND) METTTOD)S

3.1 Site V'isit Details

Visit Dates 15-16 Junie 1999

3''" Atigust - 10 Allguit. 1999

Assessment hy: Dr. Muhammad Ashiraf Bodla,. Deputy Director (Environment)
National Drainage Prneramme (NDP), WAPDA

Accompanied by: - Mr. Muhammad Asshraf, Surveyor,
FITV S&I, SubI Divisionl, Lahore

Mr. Ahhaq Ali, Survever,
FTTV SAI S.Slb Divkinn, Lahore

Nit. Iffikhiar Ahmnlad, Suirveyor,
FITV' S&I, Sul) Divisionl, Islamahad

- rh. Nhluhiam;u:d AvIIt,. Simvvc'nv.
FITV\ SSI .SLSLII) Divisinn. Nid111 .,u

Nir. NlIhanirnazd Amimin. Siirtvey Ilelper

Nir. Nftihiammad Pervez. Driver

3.2Teclnicnl Cniimtiltinti fnr-:

i! Plan species idDntiflcagilfl - 1)r. Robina Rni Fq
Iichargc National HIerbariurm
Islaniahad.

-Ms. Gh ,Iaaila Nasecil. Department
nr Botany, University or tile Ptmnljall.
ILahore.

I)r. Mullhamnmad Nasir,
Dcpartrnent of Botaliv
ITJiversity of the Pun jah, ILahore.

-Miss Naheed Naz, Plant Taxonoimyv
I aboratory,
"OlitRny T)epartincnt Quaid-e-A7arl1
I IUniversity, Islanuala(I

2



Mr. 'T'anhir Akhar Plant Taxononiy
l.abornaory,
Hotany Department Quaid--e-Az7in1
I Iniversity, Islamahad

ii) rauna: - Dr. Alceiin. Director Ceneral,
Punjab Wildlife Department
Lahore.

Raja Muhamnnand Akram,
Dy. Game Warden
PutInjah Wildllife D)cpartmenit.
Raivalpindii

-Mr. Aiivar Mann,
Dil. t,amlc WardIen1
Wildlifc RcscnrClh InISItiuite.
(nlutala. lPaisala.haid.

3.3 Approacni Used

Plant COtnluilitiCS ale comiplex PhC1C10111na, WiiCh C.111 he varioulsy clIassiFIed. HCccatusc
nf the individualistic distributinn of spccics anid thc continuity of corllLntnities. tlhere is
no0 Sin2le. natural tIiit of classirication. D)ifferent choices ofr wna%s for defininii
communitv types imply (lifferent classirications of thc same vegetation.

The ve2etation was stidied following thc methods andi concepti nf Braurt l3lanquei
(1964) wviich is essentially a floristic ecological approach that establishes iltc
rclaiionship bet-ween eaccatinn with all its coinponelnt species and characteristics of ihc
hahilat. V'arious wnrkers (Shiinwcl1,1971, Mlirza,1978; B3aig,1981; Blodla.1996) have
emploved this syslem wvidely in differenit gen-botanical regions for the samplinIg anid
classification nf plant con1mmiunities.

3



Tablc I Doniins-Krajina (1{rajina, 19(9) Cover Abundance Scale.

Domin-Krajina Scale Range of abundance/cover Cover % _

10 anv number, with complete cover 100

9 anv number, with more than 3/4 but less 75
than complete cover

any number, with 1/2 - M4 cover 50-75

7 any number, with 1/3 - ½/ cover 33-50

6 | any number, with 1/4 - 113 cover 25-33

S anv number, with 1/10 - 1/4 cover 10-25

4 | any number, with 1120 - 1/10 cover 5-10

3 scartered with cover under 1/20 1-5

2 ~~~verv scattered, with small cover 1

|__________________ 1 |seldom, with insignificanz cover

I_____________________ |solitary, with insi_niflcant cover

The cover of plant species is important attribute of vegetation as it is an expression of
effectiveness, competition or dominance of plant species in a plant coMMuniry. The
percentage cover of species recorded from the srudy area was determined and coded
using Domin-Krajina (1969) scale as given in Table 1. When a part or xvhole of the
sample releve' was covered by different life forms (trees, shrubs, forbs and grassesetc.) each stratum of vegetation was srudied separately.

3.4 Procedural DetaUils

3.4.1 Delineation of Land Scope Ecological Units (LSEUs)

The ph% siographic maps on scale 1:250000 prepared by Soil Survev of Pakistan were
consulted. The proposed route of 500 KV (single & double circuit) transmission lines incoming and out-going from GBHP complex vas marked on the route Map 1). The rightof wvaN (ROW) of each line was traversed and srudy sites were strarified (for theconvenience of identification of different plant associations) into different Land ScapeEcological Units (LSEUs).
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Tlhe following T1SEJs were interprele(d and used for diescription of tile respeclivc
vegetatinn:

1. Excavated area
2. Abanidoned lands
3. Cultivated fields
4. Water ways (Strcams and Tnrrcnts)
5. Water hodies/sniall damns
6. Erodedl (Broken) lnnds
7. Weatheredl rock plain
8. Piedmont plain
9. Jill slopres

3.4.2 Vegetation Samplinlg

For ve2etation sampling. lhe interpretative Landscape Ecological Unitis were tise(d fnr
siratfiied sampliniE. Since vezetatinn in each L.SEU in general was lomniogenotis. a
represenrative simnple area undedr the ROW was selected and a starting poinit Or atransect was clioscin randomly. Keeping in view of the untifrnnitv y r of e stand. Iwotransects or 1() quadtrats. separated hv 10 iet ers eacih was placed alona thc ROW and
perpendicular to it rcspective'l. O)ntc mctcr squarc (lxl mieter) qitadrat wvas uised rnr
grasses an(d hierhaciots ve2ctatitinil. 2x2 in for shruhs and 4x4 til for trecs as
recnin dicnld hv WVeaver and Clentsein ( 1938).

On miilinial area basis (NIueller-Dombihois and( Elenhurg. 1974, Mlirza 1978). theqcladrat useldn a a saiipling uniiit was designatcel as rclcvc'. In .TI.SFUs where tlicstratifecd samplJing was not possible. [Ile riant species wcre recordedl and lisle(l.

3.4.3 A*\nali-sis n"d Classification of Dtna

The synthesis of field data was carriccl out emnployill lthc tabular comparison mctlnid
(Mueleir-Domhois and Elenherg. 197,I) Io prcpare a SYntIlesis Ialhc that sht-owed thcereleve' datn in a "well orgallizedl nianTner sn tihat tihc imliportant trendis of specics
distribution between tlhe smrnple stands cotil(l he easilv recognized.

3.4.4 J'resentnlion of Tfloristic I)ata

Thc data frrm f ISn Ijs "crc nnnlyscd anid clifferenit plant associations wvere abstraicted
and presented in detailed Association Tables.

4 VEGETATION DISTRIBUTJTION IN LA ND) SCAPE ECOLOGICAL UNITS

The plant species san1pled/recorlcd froin the study area are given in Tahle 2.

6



Tablc 2 Fl.ORISTIC: COMPOSITION OF lANI) SCAPE EFCOl OCICAL. UJNITS (I SI ll)

Species\LSFIJ. Abtandouied Wnterwnnvs Irmiled Veathered I'lrdsimn 1lill sInpes
I .flht I.zi., Rock Pinin rInin

Anctcesia scoparia +
Arundo donax _ __+ ____ _ _ _
Acacia tmdesua + +_ _
Acacia nilctlca + +Abutilon indicum _ _ +
AIhagi maurorum _ __ + . _._
Achyramhes aspera +_ _ _ _ _
Asparatws - _____ ___ __ __+__

Amarantus spinosus + . ___
Boethaavia procuntens _ + + +
Ch~~ntan sereIIatut _- _ -- -- + _ __ __ 4 
C_pruqt ni'cns 4 _ _ +
Cvmhioptean iawvarncusa 4-4 + 4-
Cvnnd,on dtctvio l - + __- _ + _ _ _
Cyvprus rotundus + +_________
Carthamus oxycantha _4- +
Calotropis procera _ __ _ t __ _ __ __
C_henwdcum a&ltum +
Cann:bis %at-nva 1+ _ _ +
Capparis aJthI I _ 4 _ _..
Dodonca visnos L ___ L + _+__
Diutteria nliaris I _ + _
Dicanthiurn anulituni 4 4 _ _ _ __ _ __ _ _ . J
Dalhirev siso MM +
Desmostactiva btirnznau + + _+ _ + +
Diciiptera roxburehiana I +
Dicnra niuricale L .__ . FE_u sinoides _ _ __ _ +
Ecltinochloa crustali _ _+____

Erarrostis cvnosouroidr_ + +
Fagonia cretic+ +
Lrewia asi:tica - + +
Helixro tum strimosum 1 . . . . _ _ . _

ata cvli + ___ 
IJu'ticia adliatoda __ _ ____

aIlha - -- t- __ .+
Lamana camera _ _ ___
Launes nudieauji l ++

iavus r nus ro+ - -_
Oralis enrniculata _ __ _ + _ __ _ _ _- _
Olea fernma +n_
Otositigi limba____ ___+

Prospig lanulosa +

rhvechoia mnimosa +
Peeeum.4

Pa lunm distichum +
Pen ioca *phla +

Pot onum tebum +
Rvncsa minima -+

. ~~~~~~~~~~~~~~_ .+ _ .__

Seeei s. 
- -_ __ . + _ _
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Sal'ia rpiebia = _ _ _ _ _ - _ _ _ -- __ _ _ 1 + - _ __ =--Sporobolus palidus ____ - ---
Sida cordifolia 4 ____.___._-F--
Svyrachulus -p_ _ _ _ __ _Saccliarum spontaneun + + +_ __
Saccharuin munia __ _ +
Saussure candicans _ ___ +
Sotanun .areen __ _ ___
Tarerniaria __. + + 4Tributus terristis _ ___ _ __ _ +
TrIchodesma indica + _ _ _
Tyhna ansustata +
Zitypu nmwimlr + _ __ _ , _ _+ _ +
Z7v2Phus iuiuba . _ .

The I.S.:IJ wise distrihtinni of vegelttion is given as helov:

4. 1 Excavated Aren

The const ructinn activities invnlving thc hltge amount of cart-h removal using hieavy
machiincry has coipietely clininited thc flora permnanentlv in the switchi yard segCmet
of thc Prnject (Plate- I ). Tic newly constructed settlements also dlistrticted the local
vegctation. iInvever. the spccies planied in the courtyards liave started flourishing
(Planc-2. wlhiich will rcsult in itirning tlhe settlenieit areas green. The ahandoned fielid
near hlie <Vwitcll vard site ndTic at ollicr dry lands dominated wilh herbs suich as
c,7n-u/ v rPern,eg ,, ltti71hrmn/a, Com-nvluilhts ni-ven:sij and Aihagi in,wtorii,n. No tcc
species was fnuind at thIis site because of excessive cutting of trees fuel purposes.

4.2 Ahandoned Agricuilttiral Lindl

Some of previously cultivatccl fields become ahandooned (utie to acquisitinn of land for
constrtctinil purposes aned arc currenitly being used as pasture arca (Plate-3). Thlle Irces
arc ctit ror fiel purposes remiaininig behiild grass and forbs wvith somiie scattered buslies.
The donminant grass in this area is ilmpernin r-l*/indriin grnwinig in associal ion with
P/ii'rh,rin ininmnsn (Annex. I . I). IThe Cv,,ndni d6t-riv/n, is colonizing at nmofist places.
Sonic nnnuals such as cricunopdiutnl, nih,,,,n Larumnc nrfigiradi is andl pcrennial like
Dabergin si.rso were also founid emerginz ont in this LSEll.

4.3 Cu,ltivnted Fields

In the cultivated landscapes. tic landowncrs have plaitied the rows of E'1waivprzts
romaldilensis aroun(l the borders of hlie fields or as blocks within the fields (Plate-4).
Somne farmers hlave also planitcd this species even on the silPes of the llis (Plate-5).

Altlihougi Euralvpt,us is a fast growinig econromical Irec, vilicil can grow in a variely nf
hahitat conditions biut dile tn its higih tranispiratioui rate (50 litres per dav), it is not
recomnicnded for cultivatioll in areas hiaving deeper groiinml water and arotind tile
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nnrmal agriculture Fields. I'he hiigil Iranspiration of these trces consideibably deple%cs (fie
soil moisture, whiicih effects thie growthi of agricultural crops. 'IThe agriculture in tihe area
depends on rains except at places wliere irrigation is practiced tihrougih well,
watercourses from tlhe small danis and lift irrigation from the ncarby flowing streams.

The imitportant crops in the area are wheat, maize, millets, peannuls. pulses and foddlcr.
In irrigated areas a variety nf natural vegetation also cxists hut scattered. Thie dominaint
trees in this landlscapc Unlit are 7izYph/ux jqjunz, Aen tai inoadesta., 714nsnaix aplylla. F-ig
palinrut and Oleafernulgianta. Sonie Pl-anted Irees such as Albizzin lhbbck, Broutssanetij
pnpyrifern, Mietia azadirachta, Al. azeadracli, riga riRiosa etc. were also found
scattered in the fields an!d outside the settlemenits Plate- 6)..On the borders of the fielis
many shruhs grasses and herbs can he found associaled in differenL combinations. 'ric
dnmiiaitit shrubs in such area is 7izyphau.v rrruuJlmntdarin whicih is genierally associated with
grass like Cv.inhnpr,ognrl navi'rarincuxsr and Imperan .ylrIdrira and Des,nostaclnva
bipinnata.

4.4 *W'ater WVnys (Strennms andl *I'rrenits)

Tlhc lloro River andi somine perennial stracins/torrents locally kniown as Kas nowv in ithe
area. 'Ilie imiportant kas arc, Nanliana. Gannuti, Diinga. Ratiala, 3ahludra. Tanar.
Jalbi. Sukhia. Ti;nar. Hasala. Sipiiala. Java. Kharkkan. In additioni a numilher of snmall
torrcntI which fliow orily dtiringp the railny days. l)epending o0 nlow and the tc-rr.nin
thrnrtiel they transect. iltese water chanincl lhold a variety of pliant slpecies in tiheir hanks
anid intundated portions..

Somre torrents cause dcep gully erosinn (Plate-7). The croded( deposits on ilic hank-i
lhold c.aturecd trecs of Actwia nuldcs?a.7, slhS ru 11slorYPis yrocera and grasses.
C(IrI.-ITsofan scrf cIt// . (lvanpog mu n j aiapia rtisr etc. whereas frequiently inundated
and braided portions are dominatcd lby SarNhrmn sp/moniunnegn and DesniosmraJ:vr;
bipinna1frn.

T he Iorrents vith comparatively stahilized niuddy banks (Plate-8) are dominated hy
Imnpernia, rnlindriirn associated witli soine scattered trees of Acacia introdest. The
shallow torrents wvhere the process of crosion is mucii pronounced dto not hear nny
shrubs or trees. The grasses, Ci'nodnt darctiloni annd ljcWrata rvlindrica are doini;lant at
places where moisture remainls availahle throughout the year (Plate-9).

Thic stands of Acacria nindesta and 7Ziz/rpltms nrnularia associated with a varietv of
grasses can he seen on tile banks of deeper torrents which has maintained( their
permanent route of flow (Platc-10). At such localities tie sufficient underground water
remains available to the plant roots.

Un(der the crossing of proposed transillission lincs over (lie laro River, sorme grrnsses
like Imperla .nlindIricr, Cvtnodont d 1, /on and Socnilram spoUIInnji dominant Plate-

1]).\Jloever, thic hahitat at this particular place lias een disturbe lhroudghi carryitli
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away gravel deposkis for conistructiont of 3arotha I lydroipowcr infrastructiuics (Ilate-
12).

The slowly flowing strenmis, whicih mainly collect water fromin the springs, exhibit
panoramic scenes in the area (Plate-13 &14). The vegetation of thcse streams mainly
composedl of hydrophytes dominated bv 7)p/ha anguistina (Plate-15). The othier
associated hydrophytes in tihe.c habitats are Arditfl n domzter, Srirpzir .sp. C'yprus sp and
Pasppttin dixttirlimnl. At tihe nat banks. ihc dominant grasses are hIperant a1iylttnfri
and Cw'odain daetrInnt wvhereas at gently sinpcs Santczrwn spontanewnn hecomes
aqsociated with ahnve mcntinied grassee. rhis type of hahitat is ecologically very
important as it hosts a variety of migratory or sedentary hirds or it may he utilized for
grazing by a variety of animals (Plate-16,).

At lnov flow rezime or durinig dry pcriois. spccies such as Scrchrumnisponrineiwn,
Pt7spahum disfichum, PnlvYn,,,i,m, plie/nil etc. colonizes ott the gravelly stilstratntill of
sonie torrenits (Plate- 17. Anilex 1.2). Al localized spots wlhere water stands for a longer
period, water-loving species like Pas,allhimn dis.ichlin also associate with above-
flnelhinnecl species. During mnnnsoon rains, the speedy flow of tilese torrents dc-ronts

and wash away most of thesc species (Plate-I8).

4.5 Wetlands/Small l)anis

Somc prm inols or ROW also pass nicar iic wect lands and small damis (Platc-19). lhc
peripheral region of tliese [eservoirs holds hydroplivtes stilch as Arulniid dannx, Tv7hia
.rp. Pa7s,pn/ttin diicltrhn erasses which providc sheller for thie mi2ratorv and sedenlarv
hiirds.

4.6 fi rded (Broken) 1_andrls

rhie erosion process is active in tlesc arcas. *Ilthc most coniioini are guliy an1d sslec
ernsion which results in uneve,n and liroken lanldscape (Plate-20). Althiouighi a varietv of
species are growiing in this habital litt n( charactcristic plant association can le
isolated. Cyinbopnan jawarencusa is thie only grass has trcnd to grow alonc with
Rhv,wrova Ininwljflh. All onher specics fotndll it, this hahitat arc scatlered as evidenced
frniom Aniicx. 1.3.

4.7 WN eatheredl Rock Mlaint

LUnder the ROW of proposed transmission lines the snil formation as a result of rock
xveathering is in process. At thc rocky slopcs shrubs like Ziz'Ipilzis ill nnnuprij,
Dod l 'itrscosa, Jruslicic, adh7tc,dr along with C\'b0p0gcM jararunsr,,sa have colnnized.
The ciceper soils formed due to Ihc wveathcring of rocks are under cultivation (Plate 2 1).
In confined basis where the soils remain mnist thirotigh out the year Desiliosiacihny -
SaccIntirr 0p1n1t0ennIl association dominates (Annex. 1.4; rIate-22). The shallow soil
layer so formed holds a varier) of plant species (Anncx 1.5). CIXMrtlnrteall jftlne tO.Ta
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is most (ominant specics in tii.s lindscape tinit, which is associated witih Boerinaaiia
prorutnreus andl Cyprus nivens (P'latc-23). Tlic olicr specics infreuitiently growitig aoing
wviti ahove mentionied plants are Acrcri nmodesta, Afafinrus rYlrtusus. figiteria olinirs.v
Dirliptirat rnxhertgiania, Periplorn I loa i/vi, J1elintrrpirtiin stri ostun, salvia piebia rinid
T7arernzntla S'p.

4.8 Pledmont Phnin

The piedmont plain has been foricid undcr the foothills as a result of deposition of
weathered matcrial. Such deposits may contain sufficicnt amount of salts to make a soil
salinc or sodic depending otl thie nattire of the salts.
The vegelation in this landlscapc is dominated hy Digitaria oliaris and Errgrostis
c-vno.esnroides whiclh are gencrally growiing solitary (Annex. 1.6). Trie trce species
scautercd in this association are Acaria ntilotrca, Prosopisjtliflora wlhereas slhrtibs are
Pre-sapis glandnitosa, Zi7iphitts nmynnidarin and Capperris. apylla (Platc-24). Thl c other
plant species found in this landscape are ilcntioned in refcrred Annex. 1 .6.

4.9 ITill Slopes

The project arca lies in Potholiar Platcau whiere tile licigilt anld slope nf hills varics
sieniticantli. hI'lle ver-ctation dlistributioni in sucil area depcid-S on tie ilgicilt anid slope
of the hills. grazing and cuittingz of plants and lcvel of protection.

At sonic hill slopes thic v\cgtation has hecn cicared lirnthiro cxcessive cutting Icavingta
behinid rasses, forbs and some shrubs includinge Penesetzini sp. Cy'nhtnpogan)l
java7remrm-sa. Degereria. Ziz.vputs ,111?rmndarin. Boerlihvia dififsa. Cvyintion dnrnacln,
Eneain Clnasifolia Crtvillitus ctI( Cvprris s). (Plate-25). Some Iills lhold very less
vecetation due to heavy cutting andci ra%ing pressure (Inlate-26).

The lowv hlill slopes where mnisture rcicnsion is comparatively lcss ani vczctattioj is
protected from cutting are doiminated by Z7izphit. nunlul rria associated vwith
Roe,imnavrn procufrens anld Cv'ri-l's sp. (Annex. 1.7 antd P'latc-27). The species vith
insignificant cover and frcquienlcy arc also listed in ahsove rcfcrrcd Annex.

The iow hill slopes. wvhicih are protected boith for cutting anrid rarzing. hold1 a varicey of
plant spccics. On one of sticil lhill slopcs. ncar Adiala roadl crossing, J;slirn ndillinid.
Arnria Inadesta is dominant plant association (Anitnex. I .8:). The otther plants foinitd
under this association With variation in cover arld frequencv are also mentioned in
Annex. 1.8.

The medium hills protected from cutting and graizing shiow hlighl lhindiversitv. In a
private property near Tarava village. 21 species were foinil growing in dlierent
combinations (Annex. 1.9). Amiong thlCse planqts, Echnnuhina sp iS d inant which j
associated with Jirsiarin adhnalaa (W'late-28). JTlc othler species tindler tIlis associatin
are also1 given in ahove referred Annex.
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The forests with restricted cutting anid grazinig composed of tree species iike AlOria
modesra and Oleafernaginia (Annex. 1. l0o Plates-293M). I'lle thick cover of plants
restricted tIle crowthi of herbs and forbs underneath. 'I'lic dominant grass under this
association is ChrYsoprgni srlerratit., 'I'lhe otlicr occasionally occurrinig species arc
listed in Association Annex. 1. 10 already referred ahove.

The hiijh bio(liversitv has also been fotiiid in Kala Chitla Reserve Forest, very well
managed hv the Punjab) Forest I )eparniIen. 'I'flis scruhi) forest is at its climax stage
shonwingQ clear strata of trees, shruhs anid grasses (Plates 31&32). T'lie dominant species
growine in this area arc Oleai Fcrnginini, Dodmitea visnsxa. Chrysopngnin scleratits andDigfterin olinris (Annex. I . I 1). Thle frequently occurring species along with the
dominants are also mentioncd in above referred Annex. 1. I1.

5 FAUINA

The information on Fauna in the project area has heen collected from the Punjah Wild
Life Department. The checklist of important wililifc spccics at Attack District and
adiaccnt areas in Rawalpindi District is given in Tahic-3. Overall 48 terrestrial bird
species and 27 Avaterfowls havc heen recorded from the area. The important mammal
species reported espcciailly from the rteserve forests arc 11 in nuinher.

The following foujr sinail (dam.1s arc locatc(d in tlhc plroject area:

i) Sipiala Dam
ii) Dhola Darn
iii) Kasala Dam
iA) .lva Dmn

Niany AvaterfoAvis come to rest and feedJ in the reservoirs of iltese danls as vwell as in
small wetlands scattered in the area. The internationially recnenized miain flving route or
water Ibirds in Pakistan is along the Indtus River, The uligrabory birds entering in
Pakistan thlrouslh Karakrun, Range fly along tlhe Iii(ti0 River during vinter and
meanwhile exercise Incal migrations.

6 TIIF IMPACTS OF TiRANSMISSION ILINES

The proposed transmission lines liave nn negative envirniiniental impact Om Ahandaned
agriculture lands as there is no rare or endangered plian species was found. Moreover.
no extenisive clearance nf vegetatinn is reqtiuired (luring construction except the
clearance of fewv trees of Arnr ir 110de'STrM grnwvifig at places on the horders of the f'iclds.
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Tabile 3 Clieciclist of importanit WVildl Lire Specics at Attock Distt.
Andl a(Ijacent Arens in Dis(t. IRavnlpindi

Sr. | Conimon Namc Scientiric Nnnie
No. I __ _ I_

A: Birds _
1. Black partridce . _ _ Francolinus frantolinus
2. Grey partridge Francolinus pondicerionus
3. Chakur Alectoris chakar
4. See see partride Arnnoperdix griseogularis
5. Common paraih kite Milvus_niigrans
6. Black winged kite Elanus cacruleus
7. White backed vultuse - Gyps bengalensis

-. SlSikra -Acci iter badius __ _
9. Kestrel Falco tinnunculus _-

10. Rose ringedparakeet _ Psittacula krameri
lI. Blue rock pigcon Columha livia ___
12. Ring dove Streptopelia decaucto
13. Rcd turtle dove Streptopelia tranquebarica
14. Common starling _ Siurntus vulnaris
15. White checked bulbul _ _ Pynonotis l_vcog.nys_
16. Red vented bulbul n y scnonotus cafer
17. _ Common rwna Acridoliceres tristis
18. Bank h)vna _ Acridotheres ginainianus
19. Spotted owlet IAhene brama _a_
20. Ilouse swift LArpus afrinis
21. Pied king fishcr Cervic rudis
22. White breasted kinE fisher __ llalcvon snvicnsis
23. Indian roller Corocias benghalenses
24. _ Il oopoe ULlupa epops
25. A itlegeen bee-eater Merops orientalis
26. Golden backed wood pecker Dinopiumn benglialense
27. *Crested lark Galerida cristata

28 WXire tail swallowvIlrnosihi_
2. Grey s irike _ liud sniin xithii
3. Rufous black slhrike _Lanitus excuhacho

31. Black drongzo Dicrurus adsiMilis
32. 1 louse sparrow Pa~~sser domiesticus

33 [louse crow Corvus splendens
34. Commo= baer _Turdoides caudatusb_

35. Jlungle babbler_ lurdoides striatus --
36. Pied catcher ___Ficedulahypoleuca
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37. Reed wvarbler Acrocepilha ls scirpc-
38. Great reed warbler Acrocephalus stentoreus
39. Indian magpie robin opsyvhus saularis
40. Pied bush chat Saxicola caprata
41. Purple sun bird _Nectarinin asiatica
42. Black red start -I'loenicurus ochruros
43. While Wag tail Motacilla alba ___ _

44. Yellowv wag tail_ Motacilla flava
45. Large pied wag tail Motocilla maderaspatensis
46. Indian tree pie D)endrocitta vaga bund da
47. Common quail Coturnix coturnix
48. Red wattled lapwing Vanellus indicus
B) MIAMAIALS _ _
I. Urial Ovis orientalispunjabiensis
2. hlill fox Valpus valpus
3. Jackal Conis aureus
4. Poriutpine l_ Ilystrix indica
5. Chinkara _ Gazella gazella __ __ _
6. Junele cat Felis chaus
7. Wild boar __ _ Sus scrofa
8. 1 Palm squirrc_ _ _anamwbulus peSnnanti

L9. T1~% W-olIfT Crn_is _ p-_.s
10. Comimon leopard Panihera paradus (reported)
11. Ctape hare Lepus capen.is
C) ~VaterFowI___________

Little rcrbc = Tcybap tis ruficolilis
2.j Grceat crested gtcbc ---- Pod ces rtau __
3. 1 Indian vond 11eroli Ardeola 22XHii
4. Cattle egrit fiahulcuis ibis

10 uaia ien__________ Aa_p~e _ ___.___

6. __ 1,ittc e_rza _7. Grc boronE.lb
17._ T'ufted deronk_ Ardea purina
!8. Moryheron A. cinerea

eal crecca
13. Wiallard _ _ _ vrhynclatvho
14. Nrillrnpinail _ A.ncu-

15. Northern sovcler__ _ . clypeita
16. -- _ hylhya [c~~~~~~~frina -

_! loorhen _-Calni ilrpl
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[9. Cormon coot Fulica atra
20. Black-winged stilt Himantopus himantopus
21. Northern lapwing Vanellus vanellus
22. Red-wattled lapwinig V. indicus
23. Little ringed plover Charadrius dubius
24. Redshank Tringatotanius ___-
25. Grecensihank T. nebularia

._____ Common sandpiper Actitis hypoleucos
Little stint - Calidris minuta

There will he no negative environmental impact of transmission lines on flora and fa.n1a
in the cultivated fields because of their scattered distribution. The loss nf vegetation
during construction will he insignificant.

The colonized species on the banks and dricd beds of waterways are unider the process
of succession and adaptation. During nlioisoofi, floodingimay erode hvilole of thie
vegetation from this hahitat or may result in anothier type nf vegetation as aresult of
Succegsion. In a(lditiofn. during the ereciiotn of electric wires, no excavation of such landt
wvill be required henice no adtverse impiact nf electric wires will be exerted.

Tlhe transmission lines will impose no negative environmental impact., as no tower wvill
hc constructed in the water hodied. Furthernmore. The flying root of migratory hirds is
alone the Indus River that is on the npposite direction of the route of the transmission
lines.

A large proportion or the lancd in the project area is severely eroded with less vegetation
cnver. The construction of new access rciads in tihis area dtiring construction phase of
transmission lines w"ill be uneconomical. The transportation of material is feasible
(hrough existing.tracks. The construction activities thus, will exert not negative
environmcntal impact on this landscape.

Araeia Modesta which is most common tree growing in weathered rock plains may he
destroyed througli the project activities i.e. cutting during the erection of electric wires.
The impact therefore, will be insignificant.
During (he erection of wires some trees and shrubs growing in piedmont plain will he
cut which in already hy the local people to meet their fuel requirements. The cutting
will not create any significant negative environmental impact because to rare and
endangered plant specics has been found in this habitat. Moreover the pruned/cut
species uWill regenerate with the passage of time.

The cnnsiructing of access roads and tower foundations, in addition to cutting/clearance
of vegetalion uncler ROW in reserve forests will exert a significaUt negative
environmncital impact hut it will he localized ant]d temporary. The vegetation cut and
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pruned during crection of wires will generate itself witli the passage of time. T'he
vegetation for the construction of access roads anci tower foundation will be uprooted
along a maximum strip of 10 meters whereas similar plant communities are extending
to a mntcih distance on both sides of ROW. However to counter any possible negative
environmental impact, the re-vegetation of ROW as well as access roads will he re-
vegetated as mitigation measures.

The route of proposed transmission lines is opposite to the flying route that is along ihc
Indus River and hence no negative environmental impact will be imposed on the
migratory birds. In addition no important wetland is near the ROW so the resting and
flying of birds will not be hindered.

The mammals and other terrestrial animals nre cnncerned they will be disttirhed
temporarily during the construction phase i.e. construction of access roads installation
of tovwers and erection of wires in the reserve forests. The transmission lines afler
cnnstruction hiowever will not obstruct or restrict the moveinent of thle animals.

7 CONCLrUSIONS

:rnim the stud! of vegetation and wildlifc in the area it is concluded that:

\'Icetation cleared in thie switchvard site was mainiy composed of weeds of no
econolmic value as evidenced by the type of 'adjoining vegetation. rIlle
conistruction activities thius have no negative environimental impact in this nrea.

2 'I'he streams and hill torrents in tlie area are nlowing helow the natural surfacc
level. The mobility of construction machinery will not possible in ihis
landscape. No tower will be installed in tlic bed or a stream or torrent sn in
plant or animnal species will he affected.

3 The cultivated fields are already devoid of tlhick cover of natural vegelation. 'I he
bin-divcrsity is very low. The few trees and shruhs growing on the borders of
fields may be cut during the erection of wires but it will have nio significant
negative environmental impact.

4 T'he Abandaned agricultural fielis hold sonic grasses ofr lowv econiomic and
ecological value. The compaction of these species will not result in any negative
environmental impact.

S The wetlands/small dams are not under the ROW so flora and l'auna of this
l-SEU will not be affected.

6 The eroded/broken lands are not easily accessible for vehicles. T'he
transportation of material will he done on thie existing routs hence no negative
environmental impact wvill be exerted on the flora and fauna of this LSEU.
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7 The weathered rock plains lhost no rare or endangered plant or animal species.
The constructinn activities will restilt in non-signiricant and temporary loss of
vegetation.

8 The cutting of tress and shrubs in piedtiiont plain is already in process. Tile
cutting of vegetation for erectioni of transinissioni lines will not be an adding
factor for reduction in vegetation cover in this LSEU.

9 The hig]t bio-diversity in some hills will be affected significantly due to
clearance of vegetation under ROW and uprooting for construction of access
roads and tower pads. Tlowever this factor will be temporary and localized
because similar vegetation exists to a wider extent on both sides of ROW.
Tiowever, the 're-vegetation will have to he done under ROW to eliminate the
impact in a sliort teri.

10 The overall project is environmentally feasible and executable withi the provision
of monitoring the re-vegetation activities on access roads in reserve forests after
cnnstruction phase.
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Arnicx-I .1I

VrEGrTATION DrSTRIMUTMON UNDER RICIIT OF WVAY EROW) 5041 l;V TRANSM11ISSION l.INES FROM CIIAZI nAROTHIA IYDROPOWER I1OOJECT

LANDSCAPE L Mt:
LOA.\L11Y: Adjacent to RRIt, 501 Grid Slttion
Running No. 1 2 3 4 5 6 7ti 1 1 I 1 12 13 14 15 16 17 18 19 20RelevS No. 4 S 9 3 10 2 5 7 12 13 16 18 19 171 f6 14 15 20 11
Total Cover (¶) 91 90 95 95 143 .() 63 5! 7m 55 41 36 37 68 50 (0 50 45 115 tOOTrec Layer
Shrub + ierb Layer 10 5 6 2 5 2 5. i 53 5 5 1 3 1 7 50Grass Layer 50 60t 90 35 60 40 50 850 90 90 g 5n 80 8 5 40 5030 30 35

Nlo. of Species

Species/Cover (caded value) 3 2 2 2 3 2 4 2 3 2 ' 3 4 3 1 1 3 2 4

Dalbemn sisso
Zizipus nimtunaria 
Imperafa cvindrica 9 9 9 9 9 Y S S3 7 7 6 6 5 8 7 7 7 3Pltyechosia niimosa 5 4 3 3 3 4 3 33 J 1 4 4 3
Calecogrodin album 2 1
Canabes samtiv
Triciodesera indica 3
Desmosracirva bipinnatr
Dicanrhiumfoveolartum

Cynodz dnityjgrit 3 5 7 4 6Lyurtmen mdircailis 
6



AftneK-1.2

VEGET.\TION DISTR JtM1ON UNDER RICTT OF VAY (ROl)n 5K fV TRANSMIISSION l.NF5 FROM1 (;IIAZI RAROTllA HlyDRtOWEI( rtOJF.ZT
LANDSCAPE: STREAM BED (MOIS
l.OCALITY: It Ihe cosing o(Sh1hdar Kas

Running No: I ' 3 6 5 t 7 .I 9 10 11 12 13 t4 is l6 17 IR 19 20
Releve' No: 1 5 6 3 4 7 13 19 20 11 15 It t7 14 2 S 9 to 16 IS
Quadrat size M2
Cover (%):

Tree layer
Shrub + lferb layer: 5 IS S 35 i 5
Grass layer: 95 95 100 97 1 80 80 80 40 9 75 3 35 95 90 45 95 32 30 80

Total Snecies: 2 2 2 i 2 3 3 3 3 3 3 4 4 2 2 3 4 3 

SpcciestCover (codcd valuc)

Anendo donax 5 5 5 2 3 3 3 i I
Socchnim spontaneum 9 9 7 1 2 2 6 S 5 7 5 9 6
Impnerna cylindrica ; 4 8 9 9 8 7
vpha ongistatra 5 5 6 8

Pnspaltm disticliu,m 4 7 6 5 4 6 9
Lynodon, docrylon 3
Launea nudicaulis

Digitenta olinris 

DeSmoistrnyn bipimfart
Maems roylenses 6 3
Orzalis corniclnamn
PolYgmofn plebinm j2
Cunnabis snmivm,



Anl#-1.43

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROWM SoO KV TRANSMISSION LINES FROM GHA2ZI BAROTHA HYDROPOWER PROJECT
LANDSCAPE: ERODED LAND (mrcieion)
ILOCAllTY: Clt3kri-Rswhlpindl Riad 250 mefen tow2rsfl5 IrOhs

tunnirig No: 1 2 3 4 5 6 7 a 9 II 11 12 13 11 15 16 11 to t9 '0
Rcleve No: I 2 3 4 S 6 7 8 9 111 II 1 1 1( 15 19 17 13 15 20
Qud,u r size M2 I I ' I 1 4 1 I 4 4 t I I 1 I 1 2 I 1
Cover

Tree 50 75 tio sin 0 10 7
shrub + llerb layer: 59 35 '7 to 3 1 2 5 5 1 5 51 !2 S so
(ars layer: 30 50 80 100 100 70 75 90 60 30 70 50 50 So 20 65 IS 50 13 70

Toatl Species I 1 6 1 2 4 * 1 3 3 3 3 2 * 3 3 4 6 3 4

!Ianc of gpecieslcover (eoded vuhiel

Arnca nldtrioi 7 to
Ityra nnodesia ,3 4 3
Zitphos nwrsanm ia 3

Mywnus rotytansis 6 
Cappatis aphyilla 7 
Ca21rrouis procera 3
Crstoporan sp. 9 9 a
SpomDbolus polthhr 9 3
C'pnansiasu 33
Lamea tudkauil I'
Srtertia sp. 4 5
Tareniatna $P. 3
D-jetsmrna7r bipinnrmh in S 6
Sacchnim pottn arr e 7 SJJ
C'modon daterloi, 7
Rhwcosia minima I I 2 6
OxJWLs corniculata
CSmboem tr.na" s 9 7 7 ? 5 ; 1

.-tDoti ,nnuwn,ro

C)prus rotstits 

Boerhaavfb pumcnrent3
Arhrawrhes nqtcrn

C,inh us r.onaflnthn



Amnex-1.4

VECETATION DISTRMIUTMON UNDER RICIrT Of WAY (ROW) 50 INV TRANSMISSION I.lNFS FROM G IIAZI IIAROTIIA HfYDROPOWER PROJFCT

LANDSCAPE: WEATHERED ROCK PLAIN
LOCALITY: Near P3rh Village

Running Nn: I 2 3 4 5 6 7 8 9 1I 11 12 13 14 16 15 1 IS 19 20

Releve'No: I 2 3 4 .5 n 10 11 16 17 18 19 20 12 14 I5 13 7 8 9
Quadrac size Ml i I I I I I 1 I 1 I I I I 1 I 13

Cover (%)

Tree lyer
shnrh + lierb Iaver: 4 1 I 2 j 1 5 2

Grass layer: 80 80 8Y0 85 90 75 90 1I0 S0 90 90 90 75 100 95 6 90 100 100 95

Total Speecies: 3 1 - I I 2 2 2 3 3 3 3 4 2 3 I 2 2 2

hrame of srecies/Covcr (Coded value):

.4cacia modesra
Lantana comera I 1 3

Launea nndicaniiz 2
RIiV,,rozi4 minima 1 4

Solanlm s,mrnrens I 2

Boerhernvin difuse 5

Desmoiracliva bipinnnra 9 9 9 9 9 9 9 9 9 9 9 S 6 8 9 6

Sacchrrnm spontaneum i6 4 4 2 5 7 2 3

Imperatrz clinddrrn 9

Cqpnis ni'alis 3 5



Annex-1.5

VrcE(IEATION fIlSrRrfllON UNDER mIrIIT OF WAY (RO%n) sII KV TRANSMISSION i.lNE,S FRONI G,IIAZI IAROT1IA HIYDROPOWER PROJECr
I.ANflSCAPE: WEAIMERED ROCK PLAIN
IlOCAL.ll: DaulItpur-, lian Rashid Road Crossing

Running No: I 2 3 4 5 6 7 3 9 I 1 12 13 14 15 16 17 18 19 20

Releve' No: 14 3 6 3 15 17 1 1' 13 1 5 ') 16 IS 32 I 1 9 20 10

Quadrat sizcM2 I I I I I 2 1 2 1 1 1
Cover (%):

rree layer 10 50
Shnuh + lherb layer: 2 5 12 2 10 7 55 7 40 20 75

Grass layer: 90 100 92 92 82 79 30 25 75 25 60 35 10 1O 50 50 15 80 17 25
Total Species: 3 2 3 2 3 2 2 3 3 2 3 A 4 3 I 2 2 2 2 3

SPecieslCover (coded value)

14cacia modesra 4 7
Uarynrs roylensrs
Boerh*avia proclrntens 3 1 J 1 6 z 3

qmbopogan jalrnanranrsa 9 9 9 9 D 9 S S S 6 8 6 4 3 7 S 6 a 5 

Cypnrs nh'ens 3 1 1 1 1 1 3 3 3

Digitena olians 1 6 5

Dichipiem rxbutighiana 3
Penpioca nplrla

lieioWropitm strigosg m 2
Salvia plebia I1 2
Tarer7dam sp.



AnneK-1.6

VEGCTATION DISTRmItTION UNDER RiGifT OF WAY /ROW) 56lKV TRANS1iSSION LINES FROM G1A2Vl nAfROtIIA ItfyROPOWER PROJKCI

LANDSCAPE: PIEDMONr PLAbNWEATIRED ROCK Pl.,N
i'OC.A1. trr: invr Mots 2/K4 mdet bot4rd5 R 4vrI

Running No: 1 2 3 4 5 6 7 d '1 in It 12 1 3 4 i5 i6 17 is 19 20

Releve No: 16 15 13 4 14 8 II 11 1 6 9 I( . 2 3 j 17 IS 19 20

Quadri size M' I 1 4 1 I I I I I ( I 1 4 I I I I

Cover (i):
trec ayer R0 so

shrub + Ierb Ixr: 50 5 tn3 0 2 S 15 I 23 7 5 40 J2

Grassl ayer 9030D SO 60 60 fi5 t If) I90 60 70 90 SO 90 90 92 075

Total Speciev: 2 2 2 2 2 4 I I I 4 3 2 ! 3 4 4 3 3 3

SpecVs/Cover (Coded value)

Actacia nilmorc 9 9

Prtopis fittl6ddo 7 10 9 55

3rltphws hummIfltf * 6 9

Coapp-Jr opht'dt 15 f

Di'rt6fatiatJx 9 9 9 3 3 7 5 4 ' 4 7 7 9 7

Er-t-uss cynosmwdes 9 4 4 9 6 9 9 4 6

Desmogehtya biphirw 2 4 9 .9

Rltynrosnta mintlima 3

Pnlyvr4 idehm I 3 

G(e0a asiatnict
Ltinen ntfjCj,rS j

Cynden dncryIon 4 5



Annex-i.T

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT
I4NffscArE: IFLL SLOPE
1-OCALIlT: Ne2r Ahior Daal Road crossing

RuruungNo: I 3 4 5 6 7 5 9 I 11 1' 13 14 15 16 17 18 19 20
Releve' No: I10 9 13 16 18 7 8 17 Mn I5 I 1 4 3 6 4 5 12 19 1 2

Qu3dr3t size M 2 1 2 2 2 2 2 2 2 2 2 I I I I I I I I I

Cover (%)

Tree liycr

Shrub + Herb layer: 100 91 '0 110 107 3 32 37 42 IS 36 ')7 1I 6 10 2 2' 41 5

(3rass I3yerf '0 70 32 75 80 70 7m 29 5 30 35 75 25 70 30 SO 80 so 70

Total Species: 4 4 5 J 4 J 3 1 4 3 3 3 3 2 3 1 6 2

SpeciesiCover (coded vltue)

Zizophus nummularia 10 9 9 9 9 6 6 6 6 4 4 3 5 4 7

8oerhaavia procutens 4 4 4 3 ; 2 I 5 I 3 6 2 4 2 2 4 I 2

rnodon dacrvIon S 9 9 9 9 1 6 7 6 6 ' 6 t 6 7 q S

Ctnhrinus oracanrha 3 I 1 2 I 5 I I I 1 2 1

Eleusin, /1Taglifcm a

Cpnrus nivns I <

Rhyncosin.minim ! .1 . I <

Imperal cylinddca 
Era fmns sp.

Tnbulus trrnrns <I



AniRVx-lP.8

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROWI 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT

IANDSCAPE: IrrU SLOPS

l.OCAiLrTY: it AiuLtro4d rmsC 360 met'g towardi flan3rhs

Rumung No: 1 2 3 6 8 4 S 7 9 in I 1 12 13 14 15 16 17 S 19 20

Releve No: 13 2 IS 5 6 11 3 7 t 12 8 tO 17 9 iS 16 14 19 20 4

Quadrat site Ml 4 4 4 4 a 4 * J I 3 I I I 3 4 1

Cover (%):

Tree layer to 4n Inn ,n 41 s 8 1 n

shrub + ferblayer. 96 6n 75 4J 25 Jn 23 15 a.6 70 4tl 12 15 '5 16 15 26 S 83 3
Gnss layer. 100 90 60 9n 70 il s0 75 9t 72 S5 65 95 ,0 9n In 70 90 65 80

Toral Speies: 4 4 4 4 4 3 3 4 7 1 5 4 3 3 6 J 4 4 4

Narme of 5cies/Co (coded value):

Jttnraad6aoda 9 S P S 5 7 3 4 4 3 7 6 4 4 2
.4cad amodena 4 7 1 r 7 9 9 3 5
Zirypus nummularia 4 4 S 3 5 2 3

Grelia ariw,ca 8

Era rorns poevides 9

Cypnis nivens 4 3
.4sparg-us sp. 9 I

CaiPPril aphyII4 4

Ecdmodtloac congaI 9 ! 9 6 . 5

C)rmbopotan j-at*rtcwa IC 7 5 S
L&msewa ronwm 5 5
C'vna dacytton 43
Sacchnansia 7 r 9

Grenwa astuirr4
Sprenfhdus palidits I

.4builn Intrnhm
Canah's swm CI

.4nemesen srrmven 5 1 3 J

Calvrsps proctera

Oxalis rorn,iulwa



Anrne-1.9

VEGETATrON DIS`IMRUTIONUNtDER RIGHIT OF VAY (ROW) 911 KV TRANSMISSION l.INES FIIOM C(IJAZI nAROTlnA iYDROPOWER RtOJECT

LtNDSCAPE: IrLL SLOPE
LOCALrrY: Ne2r rThra Village

Running No: I 2. 3 4 5 6 7 8 14 9 in 11 12 13 15 16 17 18 19 20

Releve' No: 12 3 13 1 20 9 15 .14 17 6 11) 8 7 16 4 5 1 I8 19 11

Cover (%):
Quadrat size Nl2 4 1 2 4 4 1 1 1 4 1 1 1 I
Tree layer 100 I Is 30 6

shtub + IJerb layer: 59 61 50 61 80 20 30 i5 62 10 2 25 52 7 35 12 55
Grass layer 2 20 50 11 2 25 40 23 10 95 90 55 45 41 63 75 SO 25 20 50

Total Species: 7 5 4 12 3 6 4 5 6 6 4 5 4 4 3 5 4 1 1 4

Namc of speciestCoded value):

.4cAi-ta modestra 10 9 5 6 6

Zizyphus nimmmularia 1 7 8

Dicanthium annultanm 4 6
Cyp*us nivens 2 2 4 I 3 S 3 3 5
Digiraria nlinris
auysopogan screintus
Eltnochloa sp. 4 3 3 4 i 5 I S I 3 S 7 5 1 1

Jusradt indditnata 7 7 7 6 9 5 5 ; . 3

Taremierna sp. 4
fHelioIropitum strigosm 4 I 4 4 4 6 3 4

Aburiilon sp. I 3 3
Boerihanvia procmntenS 3 3 i 5 2 5 5

Sporobolis polidus 5 7 4

Pennisetinm orientalis 3
O.ralis rnmticlanta I - I
aurysopogai, sdemms 8 7 1 8 8 I

Arfemesia scwpri,a
Tricrhodesma indica I6 4

.Warynns relylenmsI
EwA volnts olsionoides < I
Digern nitmicae



Annex-1.10

VEGETATION OISTRIMUTION UNDER RIGHT Of WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT
LANDSCAPE: 1LL SLOPE
lOCALTY: In loetwet. fhe .otorv4y and Fettch lng Road

Running No: I 2 3 4 5 6 7 R. 9 In Ii l 13 14 is 16 17 is 19 0
Releve No: 7 15 19 '0 IO 17 12 11 J 9 5 S 4 If 6 13 14 16 1 5

Quadnt siz1e M 4 4 4 4 4 * 4 4 I J 4 4 I I
Covet (%):

Tree laver 80 90 75 80 'n an 0 (I sO 70 30 4n 20 40 so so 15 I5
Shrub + llerh layer I1 25 15 In 10 30 10 10 25 30 6(4 43 10 60 30 30 90
Grass layer: 70 S0 15 70 sD I5 In 50 30 r,n 30 2n (n 60 30 l 60 10 30

Totl Species: 3 4 4 1 3 3 3 1 3 3 4 5 4 6 3 2 2 3 3 3 1

.Sreciin/Civer (toded vkl:e)

.4cacia modesta 6 8 5S

Oleafernaginia 9 9 9 9 9 9 s .1 S 6 4 5 7 ;

Jasraica ndharoda 7 5 5 5 4 4 6 J 4 8 f 6 6 3 4
Chryopogafn scieraw 3 9 5 ¶ 9 ; 4 S 6 4 3 6 5 9 a 6 9 S 4 6

Zinplihs ni'mutann 6 6

CYprus nivens

0ftalis rrJrnir.ltr/a
Dodonia 'iscrrnr

Sansomna sp.

fhetwpod&um album 5
Ranunculus inentus

Salvia plebia
.fyiimrns rohlretr,s 4



VEGMT.nON ISTIMTUrlOION IND11ER RIGlHT OF WVAY IROW) SIn KV TRANSMISSION lINES FROM AI CAZI IlAHWOTSIA I!Yt*O1OWUR VRWECT(ANDSCAPF: IILL SLOPE
l OCALITY: Kza Chiu Rescrve Frst

Running No: , 1- Z 3 J S f 9 10 1 1 12 13 14 15 16 t7 1 19 20Rdevc No.: 19 2 I 10 17 13 15 9 14 16 5 6 4 11 20 7 to S 3 17QnWdrat size Mt 44 4 4 4 4 4 4 4 *1 4 4 4 4 4 4 A 4 I iCover li):
Tree layer 100 IWo R0 75 0 0 2 S5 6t3 0 60 iO 60 5 10 20 82 as 15Slhrub + leT1Ulayee: 15 15 5 2t 30 tS 23 62 25 27 38 47 15 90 iS 13 25 36 2 t6Grass hiyer: 55 32 70 76 61 5A 5 37 S3 36 S2 91 57 76 82 30 51 90 4l 56Tofa Species: 7 7 5 7 S S 9 9 7 9 S 12 S 5 5 5 1 1 7 7SlicieslCover (coded v3tue)

O4'edfernriginto 10 9 7 9 9 9 9 8 8 3 7 6 5 A 5 9 9OJry.toposaoscrellan,t 1 ; 7 5 3 a ; S 11 9 9 7 S 9 6 8 9 6 6Digire,w? olinnr 3 4 6 3 5 3 3 4 2 5 A 4 2 5 3 3 A 3Dodonia vscomS 4 3 4 5 5 3 5 6 S 3 ' 5A4cncia mod,srn 4 6 2 2 5 7 3 3 5fdfryIwIr Ovenes 5 3 1 4 1 5 3 5 i 2 5 4 5
Cvprtes inve.is 1 3 3 < I 1 3 3 1 I 3 3 1Pertpieca aphvlhI 

3 3 3HWetiaiopi*m stringoxi,m< < I 2 2 I I 2 3 c <IBoe,*on0i7m prmrntet 
3 3 3

Tnbua tirtrus 3 < Ic <tDi8ena rtinrnleI I <I <I < I < I < I IOtsmsgi lirmbo 3 5 i 5 5 5



, r ... !. .. ; 4 ., ,-. 9 ~,: V,*r '0,.Lr

Plate I Fxcavitioni at sqvitchivard site
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Plate 2 Plantatiotn in COuIrtyaTds at -Barotha miodelvile
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Plate .1 Eucfal'ptiis paatnt Wions arouiid tlle cullivated Fields
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Plite 5 EJt,lYptits plhuiailion On (lie hill slopes

Plate 6 Agricultuiral fieldl in the project area
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Plitc I I rossing ploiii oif Iransm ission iinc on I laro RZ ivulC
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1lt 2 G;rav'el trnsportationi froni laro rivcr



I'lsie 13 Streamli hollill aI vsiriev ofr pI:Itils on ic uIw aliks

.. 1

I'late 14 SIrcuii dJomin,nncd 'vitIl aqu;iic pltainls
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P'latc 15 A tiiick stand of Tvipirn rinulIsIairn

Pnlae 16 Screanil bzanks under grazing Iy a varicly of ani;mals
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I'Plae 20 Eroded (broken) land wilit less vegelatinn cover



icat 21 Aip-icnIIIIrc in wernche

)r Jace 22 Gra,; conrmunity in Nveatiierc'cI rnick basmn-



Plate 23 Slirubs andl grasscs an weathered rock lplaiin

Plate 24 Pr.onpisT gtanmdin.sa asomcialcd1 with grasscs



'I'aIt 25 7ZiVlpir /lufhItutflrtlin along wili grasses on a liii slolpc

Plate 26 I lill slope wvilh little vegetatioln cover



Plate 27 7iz./-yphs niin,nlarin omin a h3ll) slOpc

T'lml 2R J&itswtria ndlin,dr a c(1 It? 'flOt'kXfa OH a M ti sle



Paie 29 Scruib rnrcs( withi Scaiered tree-s of (OIerif iner.r- iili,

PIn 30i'cr5iy i Kaa (uit rccrv foe9riaxcn 1icli lbiodivcrsil-y in Kala ( ihin. reserve foresl
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F.inp-ess Road, ILallore, Pak(istan





fliIR) MIGRATI ON I'ltROUG1I INDIES FYIWvAY - IMPACI Or,
TRANSMISSION LINES FRtION GIIAZI BARO'IIA IIYDROPONVERR PROJE.CT

Islamic repilblic of Pakistan is situated at tile juniction of three m.tjor region of Asia.
central Asia. to the Northl. Mid(dle East to lhc Wcst nnd thc Indinii Sub-Conlinent to tile
East and the South East. lTotal area of inlanid water in Pakistan has beeii estimated at over
7,800,000 ha. This.area includes 3,100,000 ha or rivers and major tributaries, 56,000 ha
of irrigation* canals, 110.000 ha of natural lakes. 92,000 ha of water storage reservoirs
108.000 ha of ponds, dhands and fish farms. 300,000 ha of Delta marshes (Indus) and
over 4.000,000 ha of vater logged areas, seasonally flooded plains and saline wastes.

WETLANDS IN PAKISTAN

Pakistan possesses a large variety of wvetlands distrihutcd almnost throuigloutit the cotntrv.
from coastal mangroves and niudnats on the lndtis delta to the glacial lakcs of the high
lilimnlnvas. The River lindtis anl its tributaries provide an ideal habitat for wintering
waterfowvl come to Pakistan.

The importance of wetlands in Pakistan was first hroughilt to the notice of thc World
Comniunitv in 1067 in a technical micetiin 0 oil wetland(I conservation at Ankara. TIle
important wetilands in tlie counitry arc niarked in Figure I anid main features are given in
Table- I.

Z(OGIRAPHIIC ASPFCI'S

In Pakistan tliere appear to hc foiur followimnz si21ificant invasion ronltcs

The first comprises twvo separate aveniues for tlhe colonization of Oriental species illto
Pakistanl on cither edge of thic great Indiain iar (lesert or Rajasthan ldescrt. One lies in tile
extreme south-east corner of lower Sindhi an(d the otlher in the noril-east corner of Punujab.
In Sindhi the mitigating effect of the sea along the coastal belt with less exlreme slimmer
temperatures and more mesic conditions duie to persistent sea breezes dtiring the sutimmer
mothtis has providled an cvanue for colonization of mianiy hird species. However.
Rajastulan desert fonrs the obviotls physical harricr to n vholcsaile iliv.sion by n "'idrc;
diversity of Oriental faunal species.

The second invasion route lies in tile extreme sotilh-west conier andi through thie Makran
from southern Iran. Birds wvith Northi African or Mediterrahean affinities have colonizedl
along tihis route.
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Tnitic-1. 1.isI or ipnit)w:(it wrVtIuiiimdis ini Pa:;ism.

Sr. Nnnme of site Provitic Stirftce Average hlighiest r.ver
wNo. e iaren (ha) roptationi (z0%lt

._________________ ... ____ .(1972-1989)
.. ~ . iKe'enjhar Lake = - Siudh . 13468 101454 207541

2 1laleji Lake -do- 171)4 75282 013161
3 .NumTi -do- 72322 114752
4 }-amal Katchri Lake -do- - 47745 48744
5 flub Dam -do- _ 27219 39842 53502
6 SShah bander salt bed -do- 20000 39517 66805
7 Par?ri Lakc -do- - 38236 49136
8 Jubholkur -(do- 33947 51130
9 fladero Lake- -do 1321 29724 64440
10 Rup Like -do- 600 26193 49565

Clifno,1 Beach -do- 8 (k:n) . 18044 2(508 
12 - Soo0nhat i or DOgriuIl Iake -__ 215 7 ___67
13_ Kalanscr Lake -7-0- - 17(75 30143
14 Snimlrvnro Lakc -do- 3.(0 15X_ _ 27 23'
5 I iTLhkc L-o- _ ___ _2__

16 Nlanclir Lakc -6000 _ 13733 26792
I7 Phoosna Lake -do- 16 13049 20301
18 I NialboobShah Lakc -do o00 11227 3 338 ~8
1 Iq (.Iashia Barrage Pujijab 33109 - 61720 2 1 3441
20 I M la Reservoir -do- 2650 38120 - 441545 
217 I |He-cad l\Nlarala -t _. -d ; _20 s 0- __ 70 
22 1 - - - = _unsa (are -°o 657 201 IT) 2.S255 
27i |isu 1Rarra-e -- do- _I 8D3 _ __ .
24 1 tHcad(2adaT l _TO t85r 1734S*-d 45422
.25 Liali Sohanra Lakc -dto _5 14283 3 F()(-00
26 Ucchali Lnke -do- 43 _ 859 - 29197

The thir(d invasion rouite constitltes an cxtremiely illrrow bltc or 7.One along the onitet-
Hinialayan foothills wherc liucre is an extension of a rather stutile ti,ind dcdcncr;atc
tropical (fty decicillotis forest biotope. In siheltcred ravines or liorth-fiacing slopes of tihesc
oothills c lh l b^ found an astonisily rich association or Jn"(o-Malaysian plant specics,

whicrhlpoid an avenuie for the invasion of ninny trily Oriental or Jiim Calalyan breeditigdiirri. 111 this 7.One these Orienta';lcspcies arc on thec wcstern mjost extrenit(y or their
ditiutional) ringes in Pakistani.



'111Cc [nun I;i invasion rouitIL is dowvin IIrUntligh IiC higjicr ii 1oilOIall railltges whIcli exXICted
rOtlihll li0o1ii northl to south IrOnl Chliitratl_ lrouull (lieu NWVP' vi;; tii Sa;sl.u Koll.
WaZiristan aind downI in(o Bahochistan. Many Itrily I lirnlayan YRImmals and birds hvaeC
hCel1 nble to extendl their ralnge snnithwardsn thlrlol 'Ih ilcSe 111olloutainls.

Invasion routes can carry a twvo-way traffic and some Oricrital species have been able to
travel west-wvards Ihrough lower Sindli and the Mnkran into tihe Micddlc East.

BIRD MIGRATION

FIv%vn-s ofWn'AnterFowl in Asin nnd Etirope

ThCe following seven lnyways arc recogizccd novw along wihicih water fowvls move to thicir
winieriing areas. Thcse were proposed by Isakov antl Shevareva (1968) antd accelpted in
thle joint meetinig of IUCN/T\ 1RB/and ICBP. The birtis migrationi occurs throtigih Inchils
MPv way or the 4 "' nywa\ fi-om Siberia (Russia) via Afghanlistan and China to Pakistan
and Indus (Fig. 2).

1. Northlenl Europractn - Scandinavian - Nortlh Sea.
2. Firompean-Black Sea-Mcditerralleali
3. vest Siberian-Caspian'-Nilc
4. Sihcrian-ka7.akllastan - Pak istali- lia (The livitis Flywlay)
5. Fnat Siberian-Tibet-Ganges
6. Nlanchlitian-Clinlla-JaplalI
7. Kamcharka-Alaska-Cali fornia

It is not too f1ancifult a mlietanIih to conlsi(dCI Pakistan ais vgng at tlhe crossroa(Is of Asias
major Palcarctic hCird n1iratio11 routes. In fact tlhe r1cgion1 is ratller like thic IravCl ter1;in1s
of a Eurasian tlranisport svstem for hiere wvill be founrd at certain seasons colispicloius
nllnhers (fr birds wilich, are merely in tranlsit. whilist at olher times thiere is an innflx of
wintier vjCitors from1 northern hrreeding grotiunds or shimineicr breedinig visilors botil from1 Iltc
uowlliern moull nt1tain recions andi fromil the Ii(itus plaills, to warmer more sothllernl latiltildes.
The explanation for this phienomnciion apnpears to lie more in Pakisltin's strategic
;eographic location rather thain in any matural endownient oftransport facilities.

A largc nuinber of species of birds which breed cidurinig hCe sUinmer monItlhSj i iinortlhern
parts of the Nortliern heinisplierc, i.e. tihe China. USSR, Europe. North Anierica anid
Canada. leave tiheir 'hont7ts' soinetime durinlg thc moliths of Auigust, September or
October and migrate southwards to tropical areas or beyolid, wilere the winter is not as
severe as in thcir breeding tcrrilories. Afler passing thc winitcr, they cince anain migratc
hack, sometime during spring. towards their brceding areas in the noril.

In 1967 an initenatiotially sponsorcd conficrenice hckld at Ankara. TUrkey to consider thcwetland resouirces of thc wvorcl, rated the indus as the fourtil major bird migration flyNav
in order of world imnportanacc, and a rcsolutioll to tIlat effect was endorsed by the
Tnten,aziOr1aI UWnion for tI1C COI1sc-atioIl of NatUrc. Iihc Inteniational WCtlanuds ResearchI
Bureau and the Internationltl Council for Bird PreservaNioll Five years later at the Ramsar

4~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~.
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Wetlanids Conir e in I ran. it *w,as agaill si usset ta [lizte Il (Itis WVeltlilrds wvere crilit:il
for a ltrgc part of tlic ciiiiie waierlomz'I polptlaihioll vhlicil ill wiliter visilctl India, ai part of
Sri Lanka, and of course Pakistan.

The birds travel durinig lhcir migratory jortinieys not only for several hours at a stretchi,
but the total distances trav7elcd by tlhem may rin into thousands of miles in one way
joumey. Species like shiore birds or wadcrs, swifls andl swallows, (fiat travel from
norlheni Europe to Soutli Africa cover a distlancc of at Icast 6000 to 7000 miles one wav.

The post-monsoon abundlanice of insect life andi vegetative shielter provided by seasonal
inundation, afford rich feeding conditions whicii attract a lhost of Palearctic wintcr
visitors to the Indian subcontinent, not onily from central Asia, but from as far away as
WVestem Europe and eastern Siberia. Most or the sub continent's winter visitors conilc
througih Pakistan. Similarly lushi feeding conditionis prevail in many parls of Africa
during the northel hemliisphiere wvintcr and a very considlerable population of Siberian and
1'rans-Caspian breeding birds migratc each autunin thirotuigh Middle Eastern countries.
including Pakistan en route to highlannd regions bothi nortil and soulth of thle African
Equator.

Rineing recoveries hiave amply demonstrated thiat a majority of winiter visitors to the
subconitinenit enter via the Indus plailis. Sonic conic (lOwvi tile Indus river valley andl its
far northertn tributaries sucil as the Kuni:iir, Gilgit. I lnin.a and Sliyok rivers as well as thic
Clheniab and Jhelum rivcrs fuirther cast. A very significanit number enter from further Nvest
comtling over the relatively lowv level Peiwar pass at the soulith-est corner of the Safr(d
Koh rangec of niounitainis anid followving dowvin the Kurrani river. 'rhey thus avoid tlhe lilli
mountain harriers to the nortli altogethcr. Cranes, Snipe arid Pelicans come bv this Kurai
valley route. Sonie of tilese autumnlli migraiits ran out eai.t vards into nortiern India aind
bths avoid tihe Rajasthian descrt to the soilth, whilst others'follow the Inicits river down tn
its delta.

Those birds reaching the Indus delta tlhell follow tlie western seaboard of India until tihev
end up in Sri Lanika . The blulk of central Asian and western Siberian Palearctic migranits
wvhich w"inter in east Africa, travel in the autilmn throtigh the platcaul regions of
Balochistan and the Indtis basin across to tihe Ranni of Kuitci in India. Duirinig the rctlcrn
spring migration, it is possible that seasonal prevailinlg winds (letermine a more easterly
nortiem fliglit path, as 110ost Palearctic migrants from Africa than pass tlhrouigh Iran andl
Iraq anid are not sighited iii Pakistan.

An analysis based upon the species coniipositioll of Pakislan's bird fauna indicates tlhe
extent of Ithese migratory patterns. Out of tihe total birds species 30 percent visit the
country for a significant period of the year as long distance migrants while 43 percent are
either Palearctic or Onental species whiicih come to Pakistan only for breeding. 28 percent
of the total number of species are regular winter visitors, wilicil breed extra-liinilally an(d
nmainlv in Trans-Himalavan no-ltiern regions.
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M1iarntlon Cntcgor ics

There are niany species occurrinig in Pakistan, part ol wihose polailliltion appeals to be
sedenitary, part extra-limital in Irceding and prcscnt as lolng distance miiigranits, ail part
locally migratory.

Palearctic Winter Visitors

These are normally entirely non-breeding and mainly from the Soviet Union. In terms of
numnber and variety of species this category covers tihe majority of all migrants wlvielc
visit Pakistan. It includes four grebes. 19 species of d(uck and 2 wild gecse, 2 storks, 2
pelicans and I cormnorant, 2 lerons, a spoonhrill. Probably 6 rails and crakes , 4 cranes and
bustards, at Icast 7 Charadridae, 12 Tringinae, 8 Calidiridinae, 3 snips, 2 owls anti(l at least
12 raptors. Amongst the passerines arc 2 larks, 3 pipits and apportion oF the entirc Yellow
headed and White Wagtail.

Palearctic Transit Nfi2rants

th1ese can be suh-divided illto tihree categories:

i) Those species wintering in east Africa ofr whiichi almolnst the whole population
breedIs outside of Pakistan and which iarc largcly recor(dcd on autitmn passage

ii) Those slpccics wvintering in east Africa, a part of whose population beds in
Pakistan and with a significant spring as well as autumn rcturnl passage thlouhli
Pakistan tcrritory.

iii) Species wintering largely in India anci breeding extra-liniilally but with a
conspicuous spring and nutunin passage tlhrouigil Pakistan in a south-easl to north-
vvest direction.

iv) Summiier breeding visitors to tile northriln mouintains or Pakistan. These can he
divided into two sub-categories on the basis of zoogeographic affilnities.

al Oriental or Himalayan species whlich winter in India as well as Pakistan.

b) Palearctic species wlvichl winter in India and Pakistan of whiich part of their
population breeds in the Hlimalayan region of Pakistan and part further
north in the Soviet Union.

v) 0Monsoon or summer season breeding visitors from India or the Oriental region,
'hiich remain in lowland areas. A remnant population of some of these species

remains durinig "'inter within Pakistan buit there is noticeabile influx in the spring
or early sutnmer month.
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vi) Suiiiiiicr brccdinig visiloIs of' Orientisl lmillaity wvhchli pLriurill 111 easi-west
inigr;afion. Largcly along tlie I linialayani lboulthill zone, (lie Siwaliks iaid l)uDurs.

vii) Oceanic or littoral migrants whiich clo not breed in Pakistan. Both shoreline and
pelagic species usually concentrate witiaiil 32 K.A of tlie coast and thIey are
assumed to have arrived by oceanic routes and not over land across Pakistan.

viii) Altitudinal or inter-montanie local migrants. Th1c great majority of species
breeding in the Ilimalayas perform some rorm of limitedl migration, eilher
straggling gradually downi to thie foothills as wiinter progress or crossing several
high ranges to winter in the northeni regions of thc plains. Some remain il tlheir
northern mountain breeding latitudes but descend only to immediate neighiboring
lalleys. Pakistan has suchi a variety of nionitane local migrants iltat it is only
practicable to list a few of the more conspictious.

ix) Palearctic winter visitors (breeding cxtra-linmitally), wiho visit only montalle
steppe and western border footliill regions of Pakistanl and which apparclitly
migrate partly in a northi-west o south-east avis.

Birds ringed in the Sovicj Uniioii anid shot in Pakistan inclide Bareheaded Geesc (4.'ns'l
indicus). Grev lezged Geese (Anser anseri) Commnro rcca[ (A. Mrecca). allard (AIsIr
plaztvrhinc/iws,. Pi ntail (AniUs actita), the Laree Coniioran t 'Phn1lncrocrax arXho siwsris).
Great White Egret (Egreuatf nll7n). Gullbilled Terni (Grclochdeidn nrilorict), thc yellow-
leeged race of the HerTing CGtill (L.arris nriewantrris I,ct,ilini) and tile Spoonbill (Ploin/ca

Indian recoveries of birds vIlhich were rinsed in the Soviet Llnion andl wvhichi most
certainly lhave enltered via Pakistan incitide thle Rose-coloreld Starling (tSirn-ms rosCn.s),
Red breasted Flycatcher (AWisxiccip fiedtla). Circat I'lack-heaedd Guill (Leru-ms
ic/hthri ncr.rus).

White anid Black Storks (Cironlia cionin at7nd C ngrip), Dalmatian Pelica-Ins ePclerntnus
crispu,s). Common and Demoiselle Cranes (Grus gerus and Aiiihi-opodies vigro) usc a
glidine teclnique as observed on migration in Pakistan. Tlheycircle round on a suitable
thernal. oflen until they reach hieighits of nearly 5,000 melers (17,000 feet) and thicn thiey
rapidly form inlo V' eclhelons or skeins and glide slowvly downwards with occasional
wing flapping to maintain height. Wagtails (Motacilla spp) and Pipits (Anihus spp)) fly at
no more than 1 00 meters (3-400 feet) above the grounid.

WVhen the Indus flyway commission "'as fomiulated in 1976, Pakistan also becamc tlie
member of Ramser Convention. Since thetn annual wvaterfowvl couints have been taken on
major wetlands of Pakistan. The average population of waterfowl in some of important
wetlands is given in Table-2.
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Table-2 Avernge opulintion of o nalterfon'l on eacii llnmsnr Site
rroiii 1985 to 1989.

Sr. Nname of site Province Waterfowl Census Average
No. Populn-

1985 1986 1987 1988 tion/
1999 Year

.1 CKeenjhar Lake Sindh 69702 70769 135749 207541 128161 122384
(Wiildlife
sanctuary)

2 ilaleji Lake Sindh 41009 78604 63658 103161 96074 763R I
(Wildli re
sanictuary)

3 Drigh Lake Sindhi 15695 2775 174 15389 12825
(W\ildli fe.
sanctuary)

4 Kahbekki Lake Punjab 276 1 1471 231 6 2195 15.5

5 1nanda Darn b rNWFP 048 - 764 840 1419 918

6 Thanednarvala NMFP 138 720 34 1549 610
(Ganie reserve)

7 Kheslhi NWFP 12 216 - 998 401
reservoir

8 l alugul NWFP 712 314 8 289 329
Dhand

9 Kandar Dam NWFP T20 3 3 95 52

The migratory birds after entering in Pakistan through the Indus flyway (Figures 3 & 4)
disperse tlhroughout the Indus Basin but concentrate to thle wetlands where they can feed
and breed in favourable environmental conditions. In Punljab the distributioni of major
migratory species is giveln in Table-3.
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*Tsble-3 Distrihniimti Arens ofnli i\itstninry lIIIds in PI nkisInTI.

Sr. Nnme of Species (ninim Nnnic Senson of DIstributlonArca.N
No. Migrafion
I. ( 0I11,,I, cu,lIIi,i.v Cont 0111111011 (Quimil 0I Wi itcr All pirovinccs of lPakistan

Grey Quail
2. Pterocles nrientanlis Imperial Sandl Grouse Thai, Cholistan in Iltinjab and

or Black Bellied Sand Thar Desert in lower Sindlh
Grousc and Southeni Balochistan.

3. Pwerocies exiumils Indiami Sand Grotise Baloclistan, Sinidh &
Cholistan. Also in Peninstilar
Indus.

4. COlopm-dot:i.t Floubara Spring Kohat, Kurram Valley
tunidztlaia Bustard N.W.F.P

S. 0 .l.lnthroroids *irgo Demoiselle Winter Regular Autumn migration
. Crane recorded over Kohat, Bannu,

Mianwali, Khushab. D. 1.
Khan, MuzafTargarh &t D. D.
Khan.

6.- G cris S'I*Is Cnommnoin Crane Wintcr Punjab/N.W.F.P.
7. Anser anser Grey lag Gnose winter Salt Range, Ucch3ali, aunsa

Barrage, Sanqriaro lake. Sindh
& Balochistan.

S, jAnser indicus l3ar Ilcaded (oome Winter Indus River, launsa Raname
_______ ____________ & Purnjiad hlead Works.

9dr nwuainJer;rugiuen Rutiddy Slhcl Duck or Winter All provinces on Laiks ind
__________ Brahnioiny Duck Rivers.

10n 1 7aeiorua tadoinoa C onlinon Shell Duck Winter All Lakes of Ptunljab & Sindli.
I I I.4l nes plate1 Jrhirclios Mallard \winter All Lakes of Punjab & Sindh
12|. .as teinpe WVidgeon Winter Fresb Water Lakes alone main

- I I~~~~~~~~~~~~rivers.
13. .'lnas cidpeatn Shoveler W 'inter Lakes, Irrigation reservoirs C

Barragcs
14, I-nlasI qurel ci-etddn Gnrganey Wiinter Ponds. Jhecis and Marshy

I ____________ ~~~~~~~~~~~areas.
I S . ."I/Ins grecca Common lT-al Winter Water Lakes of Pakistan
16. CDendroc3gna Lesser WihistiFng Teal Summer Sindhi & Punjab.

jnvancin
17. (iW, n W hie Tleaded Duck Winter Salt range, lakes, and Jhelum

Iectcoceplzaie lakes.
1W. Falco-peregrnius Peregrine Falcon Winter Indus Plains mangrove creeks

Karachi coast irrigation
._ _._ . E3~~~~~~~~~~~~~~arrages, Jheels.
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GBIIPTRANSNIISSION' LINE PROJECT

The project is a part of overall transnmissioni programme of Water andl I'm%cr
Developnient Authority (WAPDA) and will dispose of 1450 MW of power to he
generated at Ghazi Barotha Hydro Electric Power Complex. The power :oimuplex
shall comprise 5 units of 290 MW capacity with the' first to be comimissioinvel in
September 2001. The project involves the following works:

(a) Construction of 500 kV transmission lines (single circuit 23 km + (ill ktm
double circuit) for In & Out arrangement of existing Tarbela-Gatti 50on k\
Transmission Lines Circuits I & 2 at Barotha.

(b) Two Barotha-Rewat 500 kV transmission lines along with necessary lilne
bays at Rewat (100 km single circuit + 60 km double circuit).

UNIPACT OF HIGH POWER LINES ON MIGRATION OF BIRDS

The construction of high voltage transmission lines will exert no hindrance tfbr the
miutrating birds and hence have no overall negative impact on species movement
and dispersal because-

Among the four invasion routes of birds, three viz., (i) extreme south-east
corner of lower Sindh and the north-east corner of Punjab, (ii) extreme south-
wvest corner and through the Makran, and (iii) Hemalayan foot hills, are tiar
away from the project area. The fourth invasion route down through the higher
mountain ranges which extend roughly from north to south from Chitral
through the NWFP via the Safed Koh. Waziristan and down into Balochist.lia
also extend to the right side of the Indus whereas the corridor of the
transmission lines lies on the left side (Refer figures 3 & 4).

Important waler bodies in NWFP as shown in Fig. I and Table-2 are Tanida
Dam, Thanedarwala Game Reserve. Kheshi Reservoir, Malugul Dhandl and
Kandar Dam. All these wvetlands are on the right side of the Indus and attract
the migratory birds. Consequentlx the migratory -birds will keep themseke\s
awav from the transmission lines extending from GBHP. Moreover the entire
in fly and out tly routes are also on the right side, hence no influence of projict
activities will be extended to the birds migrating to the above mentionedt %\;Ilt
bodies. The important wetlands on the left side of Indus are Manula Reser,,oil
and Rasul Barrage whiich are also O-9Q0 km from the proposed r(oiute it'
transmission lines.

* High voltage (500 kV) transiissiotnt lines viz. Tarbela-Gatti I & 11 and Taoihl._-
Rawat-Lahore are already existill- in the area. The Rawat-Lahc)re s!ctinn nit'
hn'ansmission line passes \er- clos, to the Rasui Barrage which is an impnrtan
habitat tor feeding aind breedini.l of miurMtory as well as sedentarv bhii a
e\ idenced b\ tile a\ er;ne po;pullr iot of hirds -iven in Table.) No mortalilt '



birds has been noted/documented as a result ofctirrent. However, rare castes of'
birds mortality has been noted on low-tension wires but this is only dile to larue
size nesting on the electric poles.

'the comparison of Tables 1&2 reveals that the number of birds coming 1ti Ilw
wetlands iti NWtFP ate very low as compared to wetlands in Punjab and Sinidhl
It hiay be coicilded that the migratory flocks either fly throughi Induts lly%%;wy
to Sindh and Balochistan or divert to Rasul and Qadirabad barrages etc. wiell
before reaching in the project area.

* The birds during migration fly at the height between 500 to 2000 inelers
whereas the transmission tower height is 40 meters mnaximum.

* The wire span of the suspension towers (proposed for the project) is ) int'levis
phase to phase and this space is quite safe for flying the birds even throuph lhie
wires.

* Only two small dams namely Sipala Dam and Dhola Dam are situated near tlii'

ROW. These two dams have deep reservoirs having less aquatic vegetation.
which could not support shelter. & feeding for large number of resting biris
Consequently most of the birds tend to fly towards more potential weilamks
such as Ucchali lake and Rasool barrage, which are far fiurther firoi lilt
proposed route oftransmission lines.

* The high risks of damage to the migrants in the project area are hunters mnd
predators. The loss of lives of migratory birds from the predators is n natml,;l
phenomenon and it does not relate wvith the project activities. The access roads
during construction phase might enhance htinting due to easy access of
shooters to wetlands but above mentioned dams are located away fromx Ile
major settlements. Moreover the access roads are temporary and will recover
in short period.
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32 243-26 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 33 143-27 N4u2auga Homea Shee Ahed 200 4 Ucimd-Op" scar, 1 2 -do-

.34 143-21 Gbikhw M4 Yamts*ag - 45 4 Una*vaeed- lPhiaWI 
-4 - -do.



GHAZI-{AROTHA HYDROPOWER PROJECT
500 kV TRANSMISSION LINES SYSTEM

FOCUSED CENSUS SURVEY DATA

T_w I ltan I Am ,p. & t Crps Saws
Sr. No I * -.. r s.f I..n.r Vflaq,e 1

4
mer .1 tJ~~r Fsthv s 1t4o Jl,nd Int 'tui d Tr tn Wlm .r C asa tw d Uvitk Ci Ub. 7 p 1 R

Aeqaler Affe_ctedhe_ ._ IKhorr 1 J 5 ~~~~~~~~~~~~~~6 7 5 .; 5u_. -LI. 1 4=

35 14129 uhar Muh4A Zunm Amed Khal . 14 4 EJ_AdlOi _d * -
fl-iw

RNb MN Kiwi Wua Khan

36 143-3 0 Ghiw Mat Y at SJtun I s 4 USalaia d -S -5 _do -

37 I i j UdId Tai tMdIn- KmaKhn 60 4 Cudeacd- 1he33 Sedf t Tm c.,

38 143-ii Bdw YornAKh Mu lumiad to 4 1U3n_ .do-

39 14333 idi Iulkhit 0 Muhammad la A e Se 14 Trai -do-
Kh,a lii

. _ _ _ \t;n Klun - -
40 1*3-34 BdoIl Muhw Riaz Muhmdd t5 C dtd- sdf 3 -do- -do-

1I. Tarbels-Barotths Inacoitg Double Cuicit I & 11

41 1-3 Baeh t Md Khw Ghulun Ssoar t O4 C_v Setf Trx bndaod

42 1.4 BUhG KChaBdw M dKghan 60 4 Ccw d- - Wheat Sdf 3 -*do - .o-
_ _ ~~~~~~ ~~~~~~Bard -

43 1- Khil Bb. Mul3 4- c od - W Sf 5 .dO - - dn tIl Fatal Dd Dot S Iun B"ui

Tal Bi I;hn Ba _ .
J4 14 Bau Faslbi t;lA Dad 12 4 U to vnd- - -d. 

45 1.7 ONOt SW-uHPihain 40 4 Crdivated- Wheat Sdlf 2 Tradin -do-

46 I-I 
47 1-9 .. aida Sbeib Oat 16 4 Cutvatd- Whe Self 3 -d. -de-

4J 1-lO daana -do- 20 4 CUI_t.d- - Wha Self do -4-0

49 1 11 Ghuans do- is 4 CuSivd- Vheatt Se -do- -do-

50 1-12 IhGaIU Snfdw GulilIbs 4 J mw - Shea Sel 3 -do- -do-

-i -13 | Ghanala Aurwgmb UhULlb 16 4 ClivAd Whe S 1 1 2 d..
- . .________________________ ___ _ ___ Iaran __i 



GHAZt-BAROTHA HYDROPOWER PROJEC r
500 kV TRANSMISSION UNE SYSTEM

FOCUSED CENSUS SURVEY DATA

H~~~~~~~~~~~~~~~~~~~~~~~~~~~~n .,l.| ; I Pe or Lk Iryr*'I & = cin

~S~I Im~ *5low.r illip '
4
m.mtOww,. FaI1?~N.fl. Lusdb.Ad.~ .~qIty~. Whler c.A.c Unied CaIh,Ah. 1)9W0

I 2 1 A _________ _____~~~~~~~~~~~~~~~IKAI__q. itd

52 1-14 Gh Kila MN ud Noma s9hws 4 C1v4W 4A- _dsol S 2 .do -. d-
5] 1.15 (ilsaiija M~~~~~li6FiSch K)i NluiAIuAund Z. ubud ~se4 RZ2 o C. v

Sims into4 Sh*d4 170 ctAuvlie _- -.

54 1.16 - w aM .,_ SF1r J 3 _ Sdtf 4 30. 
f tud _

SS 1 Mosur"i I lukamDad Sikr4w 0 A Cufbgcd- - v 4 k S2

56 iI saw- Krm Dad IMedsKbd n .0 4 Cd6'imcd - - -

7 1t9 5AW Wahod KI Gh-l 3000 A CiOd -i- b _ *). S I - o Ia.i m

Khan _ ns 
mS 1.20 SAWr LMu Khm Doma 4_0 4 Culme - _ del.

59 1-21 saw N1mmuad Ali( 11mio. d .00 4 Culiuimd - Sda. - 13 Whe 4Sef _*

60 1-22 Sawat Nia Kim _ LI C_S 150 4 Cudlaed - - -do-
Bwai StO~~~~~51 AIA BDIMt

6123 SIlAw YouMd 40 4 CalOed - W_ do. -

62 1-24 SwIi AIbh Dad Sadq 32 4 C ed- W1 Selfw de *41

63 1-2.5 Swala I qawaz M uad 50 4 C.nMd- _ h4- -do- 4

64 126 -Sb mi R hb W.u I Kha 40 4 Culbed- Oid Sdf _

.mo~u odlin I RCulted- _ uao Sdl 3 _10 IiginiI.

65 1 27 - Slec Boo ia 4I1w.d 200Vh Wh4 dd- do. - a _ 
Khan _ -- to



GHAZI-BAROTHA HYDROPOWER PROJECT .UtItD(X "C"

500 kV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA

LoW,kw ror. A ypeo(the p Crops Sa..

sw.N,o ,.t ufrow VINqe l.q gow lad.r 4Nm LAadhdd to Acquitrd . Whv Se U Type ft
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l~~~~~~~~~~~*~ne [n. Suma Sf aijbe Il
I j ~~ ~~~~~~~4 7__ _ _ _ _ _ _ _ _ _ _ __ __ 9 of_ _ II 12 I) 14 5s 6

',.6 t- _ St... (p lb A IAm AWsiu khau $0 4 Cidawied- _ _ Shf do.hc

0 9 _ Shee M m 4 llawd d do _ CUI0 - _NAWc imS Kha do df c. p ar"bo

. Da. W f;ht. d fer fC o (

-______________ _ be sbwed accrin

"it I IJ _ . ._ _d . d3 _ {C3ultved - .gial Seff do ..

be med aMONuiI

i 3 1*3 5JMad MElw Kh d"um Kl;u 100 4 CulUdw . _ Pu SeU _ - - do-

7J 1 36 Ourycr - . Mulumd 150 _ Cul~~~~~~I BE!! _ c . - -deo.

20 132 MAB Ka RAs.id KIhu 200 4 CulWivld - Wheat Taq Khan S1o t - do C ,

ma. W.n Fm _ Fl .s
b Awed acccrdin

I7 1-3 9 Mai . & h .iim WAif.of 40 4 CLSdfvaSOd - Whe- Set 6 do d-

Muhuaurnad Dwata.

72 1-34- Mai . Mi*r Hi Cuivied - - Whe Self 3 * e _

739I-iS Maui EhmKhm AiincdKl, to0 4 Cuvatued - Pblat 1Sd -4 e-

. ._ N~~~~_______C_ *__.___ B . ____.__.

Barad~~~Pua
t14 J36 Duu Abd A S t_ ulunimad 1J0 4 Culovad - - W h SEf 3 .-d do -

1K Ian _ 4050 4 Culuivd- - Whla Za Ah_.ds . , 

m - Ov~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ain FUJI Dad mofa p 1

be duad acording~

i6 i-3F- Ua" Hum ALV & Haji Atoned 100 4 Culthadwe- - Odsamd sE do d 

- - _____ ~~~~~~~~~~~ ______Ahta 6 ___ cdata.d - -hs e - -

71 1-39 BtWM Now Abulmish Hot had 6 4 Cldie Iha E-o d 

79* t-41 IowA. Shaffilf hm. Ak6VCPZ K50m J CWuvtwad- Fludi- Wheat SE -do. do.

Nawnzib lo2wa & at..i
JidLahm.im I-I-

79 1-41 Jamu~~~~~~ sh~~ K~~m. AISbM Kiwi - -I~~~~~ Cuiuvaed.- PbJIW -32 Wvhet Seff .4-d. -o

30 1-4 2 3a.m. Khf Akba KI.i4 Ciaid- Psed- VWt S o i

Naatail hms&Oa.

Si 1-43 AkSI)a~ bw KIws 4 Cujwud-sd PIhm -4 Whrra SE *. dod.



GHAZI4JAR0THA HYDROPOWER PROJECr ArcDEKE

500 kV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA

Telul A m Typw1f,w Type* C o -

12~No Towne n(Toww Vamp N,m.arfln., __ 4am. 1Fe be 1 W C 11i Lb12u _ U NOuo
_Kho-wo Atqok4 m-ac" .fi"W A Cukhator Lj"stwk CoNod-w Type .of . -do t

11 Khrn -I lKaaaIj _A_ thu - idEd I l ti- 19 _ 1_ _ 1,

tf- _ _ o -Ufulvl--_ _ -* 

t 44 .aN Nowazo Kkai Aba K_O _ _C -d_ lUnaSWdA -Mk Sdnf & _ d.. _ do -o- doo,

be aada6io
Onx ShavlasK1w AlbarlKtm 1500 4 Cultivaed- - 4hu Sel

t4 Kthu ShJ9 _- h- 4 U ncWivalod - M Aa- - * d D- -do-
t 1-54 KAhUl o- 4 Uncuiald - do - do- *d 

_6 14-5 KAh_ w - de. 4 Uocukiti.- -do. d-- do-

KIhotm 906- 1 il _ ShS J Ulncuhted - -de- __6_do- -do.

91 I-~49 ICi, __ . 60 4 UnuJvatod- -do- _d- - de-

99 1-S4 1 - K_ WAM 4 12c w J Culd - _ -__de ._

t 1ISO _ . MirR.KAh*u .- _ 4 CoWuAilV.o- -do_ 6 . do-

29 *-*K - -_K -n SiKh u 40 4 CuWava_ed -d.

9 1259 _ Kaa_au d1o M Kl_ 32 4 Cuiad o- -d _- Sdf do- -do.

9t ~ . _ M_ _ __ Ji 4_ ____ Sd___*. .* 

s9 I-s Kpi6 Shaoz R ti tDS 4 wAKAha* OtiR dCd d ._ 4 - - -

101 1.53 ._~ Mwsfb_ L K;_ is 40 Culbvd * _ Sdf _ .4 . dei- .

91 I-Ki Rab NsPe.AlChDa S Kl 40 4 C.tivat" - Wks sel _ df

92 WA1 KiA. eiCm AdOawK KGiwi 32 4 Cultivud - vWha Self do40 "t106

93 155 s~~~Ahn At aditii No s00 4 UcukRwted.Oc V6ciib G--Sdo- d.

too 1-5 KiAbar mmuafKham ALklCDad 53 4 Culmvaaw - Witat Self 6 -d. d

9ot Kah r lICwdia m- ebmKh 34 culwe- - wheat SWl d0 d
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GHA2I-BAROTHA HYDROPOWER PROJECTA
50D kV TRANSMISSION UNES SYSTEM

FOCUSED CENSUS SURVEY DATA

lidM t. Am ITO.4 N., %1heU... t.fumh

IAneaglo. lOUd ~~~~~~~~~~~~~~.be Type "W' Oh r OF"es S."

N,t i n r f w4;-To 9 _,(Ti... ext VI11_, N, of ow 4 v..... Al.d Cr:Cw1 U..wil CulUndu, Typ of(

4 ~ ~ ____13 I S16
tiii 1-64 Kahuua, 1uM h4chnwod Azad Kh_ I1 I CC. - wI,... - (wnim_ KLs, K.-d (m,l fr0a to

beAwwed forccud"

1)-i 165 ~~~~~Kahw.y Aw..uqb shatis 32 4 culIwaed - WI..-G(2tu Lad Khan do- - d - C abSok

ba f&rW acwps w

I(zi KAhutra Shdi Del 60 4 Cuilated - NALA Self do-

iuS 467 . Kituiw Shd* Wuwd F,ul KAiM 3 4 CU.qd - wheat -_mze seU _ Tnaclr -do.-

106 161. Khswa G am or 4 c. J C. d -. Whe - Maim Self t *o* .do-

flayu Mwlw.vnad Faid.

1.lWukmmad de siY -- __ - - - -

107 1u-9 Klawa SAd. Qad Khan 1.0. 4 Culdiaed - wlm 53d -Nt Self .

U1 1.0- K- awa. Cb* Kh Shae A1% 20 4 Cuijivatedv- Wshe- Nizz She _ ahar St de

.ii 
ihatia 

73b.i.' .u~ .or 
for 

.c 
to

be abrte U'rd i 

109 IlK,u yK. MinaKhuan. S0, CrJiid. _ . maz Self - do- di.

113 1i-72 KJaw. Gt_ Fxl Sher ]hang 1go0 A CUlIVd - -win -u Self . . _

IiI 1-73 Khaw. ' 04a J- Ahe sUiiw" 30 4 C9fti'al. p.. Self

112 1-74 Kb..w. mubaid ?'awu lIaiw-m*s 40 4t Calahya - wtin H.aJim. L-ba S/a -w dod. couqemetw

a MA& Nh.' Ak.., Bam tgto

Sadq bo sbdaeo..

M*dwmaid Stdib, KilKhn lw0J C,dvatvle.J - Wet Self - do. -de.

1-1- 1-75 Kbwk Aetd Khw Shc AMooed [a.. 4 Uj.Advumd - Open Sreb NALA -

114 1-74 K)..... Zaoe KlUw AMwDid It 4 wvig VIcat Self - Truclo de.-

Kab gi 1m Nim2 ShaMe

IhonkaAHaj Ialot
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GIIAZI-BAROTHA HYDROPOWER PROJECT *PPENDIX E

5W kV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA

_~~~~~~~~~~~~~~~~~~7 ._Ib Na. . ._

T she,dA '" o k sTrmiacwew
SeNo rO T J 1* vine" rMm_ rOw r Iat_w i La n *dhol to be cq t Tr*" In Nww of Re(Kha.w, NI~~~~~~~~~~~~~~~Atdir CuIllivwlr I.1oteiCk CIuK,aUn Tyiw at(K (~~~~~~~~~~____ lu Snm No) MIethod Holdk ______

I 3 14~~~~~~~~~~~I .!1. ~ I I iI Is __ __ __ _? _ - A 10 to I 1 12 ___ ___ 1II IS-7i - llw'Jl KiA NkmJ"wa ShIbdad 50 4 - a. W-uhu,l I Self 6 *4do -de-
Khanl& IImi luau1

116 1-1- wi S S11 15 4 Cwdoae- _ heat Self d_* -do-

117 1-79 - lihiwal S_tLr A_KA iuan Nawazan : 5 CUtivd- mzcu SeLf . _ 

51hn & Um. Wih. *fn Is Cu-a r Mau Sc. dou = .0 -

iis-n w FFlawS . _ . .wi 1 0 J n4Scu .-do-

Sh& likw- Self_2 __ _ __SU- do - _
120 I-n Bzhlwal ~Shaliid l U,p I3hubkjDzd I Cultved. -- _ Whe Self3*do- . o-

Ahzw A KwiornK hain 4 Cwulvu - _ Wl Sclf -do- *d4*

iI 1I Baidwal M DaAli d ANaar zKhan I 4 Cuticdv atd 6 3 Sdcif -do -

Bawwan _a1 KMha.n Karm-ad__ _ ma. -Grm =S_ ScU 3 _41_- .

Btzza MLum aim a,d 1 2 Culwmd -ul Wheji G Self 2 o -o

Mumzai AKzarKhan 14Cudwead - WheAt 3a Self I do -do-

119 I-li Bahiwal~~~~~~A H*WDa Wli DKlu IS 4 Cultvaed. Whea-Ota Self 2 d do 6-
Baja ________

Masuat AkbatKluai 7 ~~~~~~~~~Culvited. Wheaw.msew I do - -do-

fi N4ohra-m Khan A==e Khan ISClivtd a* Sefd- d 
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Appendix E

CROPS YIELD BY TYPE OF LAND
AND THEIR RATE OF SALE IN VARIOUS REGIONS

Crop yield per Kanal by Type of Land Rate
Region Crops Irrigated LAS Lapara Hill Mera Riverain Rakar Per Kg

Kg Kg Kg Kg Kg Kg Kg (RsJ

CHACH
Maize 900 510 0 550 460 540 0 10.00
Sorghum 0 320 0 400 290 0 0 15.00
Millet 690 270 300 225 0 0 15.00
Peanut 640 640 0 640 640 640 640 20.00
Wheat 810 425 510 0 390 550 0 8.00

NALAH
Maize 840 490 0 530 390 520 0 10.00
Sorghum 350 380 0 0 280 0 0 15.00

rrt
to Peanut 640 640 0 640 640 640 640 20.00

Wheat 850 450 480 0 360 500 0 8.00

SARWALA
Maize 850 360 0 350 340 0 0 10.00
Sorghum 310 0 0 350 280 0 0 15.00
Millet 625 240 0 260 200 0 0 15.00
Peanut 640 640 0 640 640 640 640 20.00
Wheat 810 425 470 0 320 490 0 8.00
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No ..39/17/95-Arclh(P: tI )
GOVERMl.IENT OF PAKISTAJI

DF.PARTl.EMT OF, ARZlAFOLOC.Y r

. S I , . Karachi, the 17th Janluary, 2000.

NO OBJECTION CERTIFICATE

The DePartment of Archaeology and Museums hiad carried out

Archaeological Survey/Study along the Proposed alienmenit of the tollowiIe electric

transmissiorn lines in connection witli Ghazi Barotih FHydropower Project (500

Transmission Llnes)

1. 500 KU Barotha - Tarbella -Gatti (I&l1) incom1ling lines of approxitmate
lenetig of 35.50 Kilometers.

I1. 500 1KU Barotha - Tartbella -Galli (1&10 ouigoing lines of approximate lenigth
of 42.30 Kilometers.

111. 500 KU Barottia - Rawat (t&tl) lies of aPrroxtmiale length) of 16i.90
Kilometers.

Since no archaeological site/evidence has been recorded durine this suwvey
t)erefore this Department lhas no objection for tte Prorosed work.

However, any evidence of Archaeological remains if found diuring the work
rnay be brought In notice of this Department.

6o r(SAEEMJ-REHMANJ
/f Direclor Generat



lio. .32L7L9Z5-rc)i(P': II) KArichl, t.hr- 17t:h JonillrWy,N)o(nV.

Cory orwiirded for information and necessaryactton to the Cural;ol, Archiaological Museum, Taxila withrPfe,Jence to his J.etter No,90/99- 1154, dated 21thDecember, 1999

A eInt- ..- /r: ~. f, o'xiI3 _ '- 
, o,. ,3+2t-- 
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( TAHITR SAEED )
, A.SISTMIT DMflECI'OR

2koJAUureum
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SURVEY OF PAKISTAN

NO /4~~n or r, m

C a'; Office of No6 Party

Dated the..... -) r.

Telegrams . SURVEY PARTY

FROM
THE OFFICER-IN-CHARGE NO. PARTY
SURVEY OF PAKISTAN

To
The Cen.'ril . n rrir,
.#11r rrtfic "'orvIc o0 
t 1sqdquerter (.f.

4:< ,) 7erochl_~ .

"n fttf TbfInceer let.'rr !4c.19o fifr"r/

ta d ~~~~~~p +f!, r lJ _O s _,#s,

ALA r1riared in the "$yvr .rBfrrvtr le' ¼r *I'r '2r7-t
c rv ~ rA n ta tf , rpi--i4a Ff% M' 1'rq%r tzLw 1 -! it-< i

r-rir:r, r.epr w? rropo)redIltfdfi'rport -rie t-rp co,:rnIreesl
tn thm connection ond pn deoidr4 in th#r% m?q,rtirr ! 1t?1-v R4fi.w
offlci£nl or C.A Puthorl'y, 1 _ rrn" %vr.A,r-1rr- +F' 4+r

u,vvey or r ik1tn etil rro-.t 4 e d'!4 d±*nrme o0' emch *n: r fr-o
th' eon'tq'r of \miwnv vhl.th Prn eu'rir.tlntt 'o Ir.tir thr> f:." to
"~'t!~ D by rt.'t.A. Thr'rof're r ltlr* flf nr nv'Npc r-r.'. 4m e F4r -II !-"-rco

o' r-rch tower fro, thf- centrr of rnr- -rv i" r -cfr:c1nt ffir .!nur
C--in4l1erpti on.

The *1 itence ,-v. vri-tri,' o th. rutulehe¶ vhrr -r, .
4£C*1t In roe colcur. it Ir furt±-r f ? thr t' er.nr-.1nreu'
Of 4h*FP to*%,ur1 wtill b7 ourr1qd mff$er ohtnin!nr- 4hr el&nrrrcv
!r' th. firrctorpts of "ItVttAry Trtp.lvpa-n,q , Cotfr.c irx -IrNy 1 .

rcll._rvo otplest showfleg dlstvtnc e no M X PrT%
mnd Or1p1nel throt No,43C/1,*1 rt-1-
vhteh b-lcnrp to .!TMp. 1ig " rT;" I

.trohed .

rorr to:_

1. 52hp flr-otc'r Fb0torr ry,rtryr.-vr of pr+jrrtn nfn1l
- bfr his kincd In4br!nnSin rl r Pe.

3n fonTTr! onr rc fFrprn.

. ¶1,v fl,>c+1 ,e rnfl'r-nr ¶'o "'t F'1tV for i nfr.et.1.r:,



NATIONAL TRANSMISSION AND DESPATCH COMAN Y L Li

PK # 5756993 ~~~~~~OFFICE OF THEPH: * 5756994 CHIEF ENGINEER(EHV)YN-NTDC
GSC HOUSE, GULBERG_I1I, LHR

No4 JCEJEHVINI 6AR/'- /4) DATED: S../2000.

Mr. Anis Ahmad ChaLudhry,
Chief Env;ronmeftsllSt.
Pakistan Hydro Consu!lants(PHC),
Power Complex Colony,
BAROTHA-ATTOCK

SUBJECT:. Transmission Arrangement for Power Dispersal of Ghazi Barotha
Hydropower Project -
Supplementary Report on Environmental Impact Assessment(EIA)
& Resettlement Action Action Plan (RAP.-I)

In continuation to this office letter No.3493-3501/CEtEHVtN Dated
25.03-2000, the required "No Objection Certificates" for tte construction of T/Linesfor the Power Dispersal of Ghazl Barotha Hydropower Project ulbaiii d from thefollowing organizations through their letters shown against each are forwarded herewithfor further necessary action please.

1) Civil Aviation Authority. Karachl(CAA) letter
No.HQCA/1 i47/ATS(Vol-ll) Dated 17-04-2000. ANNEX-I

2) Environmental Protection usepwt: ,t-)J uovv or
Punjab Lahore, letter No.348/1204/F-01I2K68/IElAI
EPO Dated 18-04-2000. ANNEX-II

With the submission of Census Survey. N.O.C from Puniab Forest DeDtlinclusi2p of claus.e.sfor re-vc atoii 1.sJsn1Un ;ontrt. NOC from rAA
Environm EntaL OteD.ction Deg t: and submission of revisad schedule for T/Lines allthe required actions on the part of EHV (North) for EIA and RAP-Il advised by PakislanHydro Consultants through their letter No.CWCMIWLt7783 Dated 27-12-1999 havebeen completed.

In view of the above, it Is requested to arrange submission of the finalEIA & RAP-II report to the World Bank at thie earliest for timely completion of the T/LinefacilillOs for Power Dispersal of Ghazi Barotha Hydropower Project.

D A/As above

NIORTH NTDC
LAHORECC:-

1 Member (Water) Wapda House, Lghor6, Attn:- Ahmned Khan BhattLG.M(P&DI.
501-Wapda House, Lahore, w.r.t. his letter No.D/GBHP-36/119 DT: 28-02-20002. Chief Executive (NTDC) WAPDA House, Lahore.

3. Chief Executive and Construction Manager, Pakistan Hydro Consultants. 22-A,E-2, GUlberg-lll, Lahore.
4. G.M & P.D(GBHP) Power Channel Village, G.T. RodHattian Disit: Attock.5. G M(Coord:) Power, Wapda House, Lahore, w.r.t his letter No.727-28/GM(P)/T-30(PSM) dated 16-03-2000.
6. G M(T&G) NTDC, Wapda House, Lahore.
7. P.D SOKV(EHV) North. NTDC. GSC House. Lahore.
B8 M/s. NESPAK, NESPAK Iihouse. I-C. N-Block, Model Town Extn: Lahore.

nAt:- Mr. Tariq Shah, Projejct Manager.



ENVIRONMENT PROTECIlON DEPARTMENT
Government of the Punjab

4 - Lytton Rood. Lahore.

NO.34 &/1204/F01/2oLK /El1A/EP1D.

DATD._iR_/04/2000.

To

The Chief Engineer (EHV) North
National Transaission & Despatch Company Ltd., _.

34-Industrial Area. Culberg-I. 
Lahore.

Subject: NOC OF ENVMONMENTAL PROTECTION AGENCY, PUNJAB

TRANSMISSION ARRANGEMENT FOR POWER DISPERSAL OF GHAZI

BROTHA HYDROPOWER PROJECT (Lit 395-Pak) ENVIRONMENTAL

IMPACT ASSESSMENT (EIA) AND RESETTLEMENT ACTION PLAN (RAP-U)

Kindly refer to the Envirornmental Impact Assessment and ResettleEent Action

Plan-U (EIA & RAP-f) subnitted vide No. 923-.7/CEfEHV, dated 25-01-2000 lor thw above cited

project for approval of Environmental Pvotectioiu Agency, Punjab.

Environmental Potection Agency, Punjab. ApprOves the execution of

aforementioned project subject to the foUowing conditiolis:

(i) The proponent will take all remnedial measures as proposed In the EIA & RAP of the

subject project.

(ii) The proponent assumes fuU responsibility for all adverse environental effects

within and beyond the stip of 25 meters on either side of center line of the

Trmnsmission Line

(tii) The proponent will compensatt for the loss of trees and shrubs (approximately

30.000) because of the project by eiitering Into a contTact with the Forest

Department, Punjab for providing plantation on state land.

(iv) All claims of the Project Affected People (PAPs) will be settled through Chazi

Brotha Tiuaquati Idara (GBTI).

DEPUrrY DIRECTOR (T.T)

.Endst.No. /1204//F-01/-/EIA/2000. Dated

A copy is fonrtorded for inform4aion to:

1. The Secretary, Goverrnment of the Punjab, Forest, Wildlife & Fisheries

Departrent.
2. D. Riaz Ahmed Kh.ai, Chief Executive, Chazi Barotha Taraquati Idara

(GBITh. P.O. Box No.11, G.P.O Attock..
s. M.- M. I ( LLl/crtr ). r-n A. 0enpinVn I nhnm

ASS OR (EIA)

TOtL Fp.Oj



&7 04 'o IMN 18:08 FAX 92 21 0218768 ';0 CAA Ar5 s

HEADQUARTERS
Civil Avation Authority

-Qu2id-e-Azam International AirportJ*;d. tw¢/Jr v Karachi-75200 (PAKISTAN)
Tel No. 92 21 9218756
Faa No. 92 21 9218758

e-mail: gmmrlscm1www.fIscom.Com

\ VI 147/3/ATS(Vol-11) Dated 7t 7s.April 2000

Dear Sir,

-iR-EANSTti OS NAR RANGFMENS iS POW!IM DISPERSAL
SChJEME OF rCHA71 BAROTHA HYDROPOWER.PROJFECT

I SSUANCF OF NOC BlY CAA FOR THE S,ELECTED1 ROUTE OF
500KV T/IIINE-

I . Iteference to youx letter No 776-80'CE/EHV/W dated 22?D Janaury 2000 on the
iu! . :.r SUP lene No 928/40.0 Gen dated 7th April 2000 regarding issuance of NOC
to \A.PI'L)A addresbed to JIQCAA and a copy endorsed tb you.

2 n Civil Aviation Authoritn hlas no objection to the erection of poles on circuit No4 I 4:. elated with Power dispersai uf Ghazi Barotha ilydro Projcct as per details

a) CIRCUIT No-I

i Tower No 7 Tower lieight 1670 Feet
* Tower No. IO " 1614Feet
* Tower No.13 " 1 S68Feet|
a TnutarTn 1t 2 CCOY'..a ..._
a Tower No2 1 1 700teet Sea Level
* Tower No24 1743Fcet
* Tower No27 ' 799Feet

S Cli.. iZtigiaecr (EIIV),
NorihIi.NTDC, 34
ladu5trial Area Gulberg-I1I
Lehnort Fax No 5756994



b) CIRCUIT No.11
* Tower No.7 Ivwcr Height 1662Feet
* Tower No.90 " " I 659Feet
* Tower No.12 1 " 5S7Feet Abovc mcati
* Towecr No.13 " 1562Feet Sea Level.
* Tower No. IS 1613Feet
* Tower No.21 " " 1661Feet

3. CAA has n1o objection for the crection of rest of the remaining tow:ers. The

heic: the above stated towers should not be increased without the permission of

CA .- 1 ;'ese towers should be lighted by day & night.

4. -tis is for your further necessary action.

\ ssuring you our best cooperation at all times.

Sincerely,

( M.JAH IAN)
General Maa

Copy l\

1. 0. \;-6 Panry
SO!' : valpindi

2: , i, oort Manager
CA. -. !arnabad Airpou

C, 
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AMEINDMENT CLAUSE
FOR RE-VEGETAT'ION
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PA&KISTAN WAITER ANT) POWER
'9 sDEVELOPNEENT AUTlORITY

LAFIORE - PAKISTAN

TRANSMISSION ARRANGEMENTS FOR
POWER DISPERSAL OF GHAZI BAROTHA
I IYDROPOWER PlROJECT
(ADB LOAN NO. 1424-PAK)- -

CONTRACT IOCUNIENTS 2017-4
CONSTRUCTION OF TRANSM,IISSION LINE
FOR IN AND OUT ARRANGEMENT
OF TARBELA - GATTI 500 kV
CIRCUITS I & 2 AT BAROTH-lA

VOLUNTIE I

AM\IENDMIENT NO. I

MAIlZCIl 2on0

ES NXATIONAL
F^It FN(3iNErRlN(3 SERVICES

PAKISTAN (PVr) LIMITED
fFt SPAK lOEUSE. I-C BLOK C N". ,MlODEL TO\VN i.-XrENSION LAHIORE PAKISTAN





CONTRACT DOCUMENTS 2017-4
CONSTRUCTION OF TRANSMISSION LINE FOR
IN & OUT ARRANGEM'IENT OF TARDELA-GATTI

500 KI' CIRCUITS I & 2 AT BAROTIHA.

- ~ AMENDTMENT NO. I

TAB[LE OF CONTENTS

S:r-No D-esuip11Q Pare Nn.

Clause 42(3) of C'ndi ionl.s7ois onarrct-P:uri I

.1 .s U _ . . . . . . .



TRANSMISSION ARRANGEMENTS FOR
POWER DISPERSAL OF GHAZI BAROTHA

HYDROPOWER PROJECT
(ADB LOAN NO. 1424-PAK)

CONTRACT DOCUMENTS 2017-4
FOR CONSTRUCTION OF TRANSMISSION LINE

FOR IN AND OUT ARRANGEMENT
OF TARBELA-GATTI 500 KV

CIRCUITS I & 2 AT BAROTHA

Ai\LE,ND[N1E'rILŽL!2

Clause 12(3) of Conditions of Contract - Part I shall bc read as follows:

Corntractor vwill pa v compensation tnr unavoidable crop damage. tree c,iriins

relocation/damages to lhnuscs etc. that occurs nii rite right of way in cultivated areas and
cosr of acquisition of land (if required) lor installation of' towers andil NTDC will
reimnboirge the sarne on actuall asis U) die Contractor alter verification ol ilis inv(oices hb
the concerned NTDCC site engineer.

The additional cost of resioraitionrc--egemttionl of sites. if anv. and (lyiv verilied wiv
NTDC'.NESPAK Site Engineers shall lbe payable to thie Conltractor at acmals. rite
idenitificitioll (IC crualtitim -ot re-vegeatiion rectiliredi saln1l be madle a't the co1ninencemeMt

of the wnrk andr approved hv NTDC and NESPAK.

I C C x * Ezecuw;ve Cimec:vr /. II

Cs rM o -
!. -- ;

- I-



A l'll'N I) I x " I11'' -

D)A'TA ON IN( ()NIIE A \I)
FAIe. NDITIIR1.S ()I-'

AFFECT'14(A*1 '11 ,



,\1'l'IvN1 )I\- II

SOCIO-ECONOMIC IMPAC0 (1 500 kV
ITRANSMISSION L.INES SYST'NI

A chltlailoed social survey has -hePll cniidi(cled lto assess I1le sod(i-ctt OnCMIlW illipi ll I ol
Trat,s,imn siknd Arrangeiiieulls (or power d isl,rs-al of Gh;7lzi Barn lha 1t Ilyd pm i r
ProjvIl n I vop1le *viinos li'elihood1s are likrl'i I. b .w' aIT.'vlcd II, III Ial lnlilli i.ll

lint's *! s llITe stirvey iwas comipleed o l May 28, 2000.

Tlif sirt %vo rk wfias carrieu otit by' holiig) sopi tig 5essiolls, pv rsolll contI .I hf I
col*tlf litil illforiltalioll Ilirotligh Iwo eof (JimEsliItllimilevS. Tlhr firns fbr l 11.a hIuilg
da.1I1 (III ilum m1 and r\pephliillu f or- IlirtV-six \ litus h d I 1(11;, vlll-' fil-I ltrga if .l. .. .1ii.
01, 1oithiiii-i farn a tid (lio sworol fo° pr%mic lo-ninj 25% of Ilivir laindl.

T1hc j (i.it'slimiuiaare mainly cot'-red (IaIa elatling lo ilcolmie nd oxpetilliurin. Ii uill-i'I
lI e olbjentlivos of lIfw project anil( rsla blishi ha lilne socio-vcono.0 clic comlilifillS .11)(1
likeI: impact on tIle residents of flit, arva.

*Th( (Il I j i. ''uw l oset I ierr iii a .'s nuiexi .c'i 1, AI m xIds iii.

;'l*hui ,I...1*.

.



Annex.1

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

36 Houses
Type of Ownerfs Name |Na Ie at status of Area of Not use of Estated Annual (ncomd tEpendi- Income.

S N. I,lr2struc. P.ot Stnhc- Occupant Occupant' Cover tI Open Total ConstrucC Cost Igricul- Other turc Lost Oue
uie _ lure aSe arire lion R ure Sources To Dis-

_________ _______ ~~~~~~~~~~~ ~~(Sq. nh. 15 m kq.f Ml Ri. Rls. Rte. Rs. YtC. rupOfn
A. RESIDENTIAL

BUILDINGS _ _ _ 

I HJuse Khan Dio Self lowner 336 00 564 00 900 C 118.94400 ;.OOD 3t; GG 41.000 36.COO 4.20D

2 House Khan D1tto Self Owner 126 00 26900 395.00 44.60400 36 3 0 31.0JO 3300

3 House Nawar Dito Self Owner 211 00 48900 7000 9 116 472.00 ;.000 t11000 47.00T 42.0 2.570

4 Hous5 '.w~ DiO SON Owner 0D2.48 247.56 35014 , 3 0 726.COO 154 O -S0O
l4d Gui

5 House Khan Ditto jaa Tenant 96.00 224 00 32020 503 934 228 .000 3130 .210OC 5 0AW
RSb ~~~munamm,a

6 House NaweZ Dito Sarwar Tennt 71 75 1130t 201 0 5 r 2 39550 g0.O00 48.tO0 1380 78.00 ,O t

7 House Azeem Dt SeN Ownrt 62.00 252.00 34 W0 r 21 W 00 11.400 _ .400 $t 8X 11.000 3.SOD

a House Akbw oinX Self owner 122.00 411 00 533 00 C 43.18U00 11.400 72.000 83.40 .13.003 3.800

9 House l Dio Sell ner 62 00 117,00 (2<9 N a 34.224 W Xt.600 0.0X10 40.600 t4.00 3.600

10 Hous _ Ebh Dto Self _ rer 51.7r 45M00 845,00 3 S 566.00 0 .1800 114.411 .0 8000

Anx I



Annex.1

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

____________ ~~~~36 House-s____ ______

Type ol Owneet Nlire Naame of Status of Area ol Plot TyPe of Estimated Annual Income Total Expend- Inconte

S. to Inlrastruc. Plot
2

S truc- Occupant Occupant Covered Open rotal Construc- Cost Agricul- Other ture Loss Due

ture, l ue are& aia area lion ture Sources To Dia-
f_Sq rn. (Sqm. (Sq. m( -_Rs Rs. as. Rs. Rs. Rs. ruption

I_ l ouse Abbas Ditto Sell Owner. 8400 70.00 154.00 0 15.540 00 315.000 120.000 435.000 270.000 3 000

12_ House Dad Ditto Self ONner 6000 339S00 511 c0 33120S00' 9.000 30.000 '9 000 216.500 ;t.000

1 3 H~ouse Afnaq Oitto Favyaz Tennt 109.00 8030 183rw00 D 20.165 00 J40* 20.000 260000 50.010 3.400

Tarlq -_ _ _ _

14 HFouse Aza,m Ditto Self Owner 26 00 5O8S0 139.eo c 9.204.00 3W000o 40000 340.000 NO.=000 3.200

Ghulam
15 House AAbbas Ditto Shingi Tenant 114 00 W 91 oo j 21 090. CO 315.000 :20.000 435.000 370.000 3 .500

Anayat Fida
16 House Al Oitto Jan Tenant 28-81 8000 10881 z 0o 198t74 300.000 t 0.000 340.00 M50=000 31200

K(arram
t7 House Khan Ditto Seit Owner 8500 110.00 195.00 D IS 725.0; ;0.000 40.000 90.000 3.000 3.800

Tahir Muhammad Muhammad
18 House Khan lbsn - yrs Tenant 93 00 281.00 374<00 C 32922.00 _

Tahir K.hen Khan-1--
19 House GhKhmn Muhammad Muhammad Tenan 60W.00 96.00 156.00 W 11.100 00 _ _

20 House Ghulam- 

____

20______ Pitunamw.un a ito Sefl Owne r 190.00 25600 .40 W,7500W 30.000 200 0 0000 35. N0 3.200

Naote lt Sr Nlo 19 & 19 Mr -ahir Khan Ex. M1PA; holds more than 500 Acres of Agriculture U no and One Flour Mill. Exact

income / expenditure can not be assessed.



Annex.1

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

36 Houses
Type of Owneg s Name Name of Status of Area ot Plot Tve of Estimated Annual Incorne Total EXPendi. Income

S. No Infrastruc. Ploq Struc' Occupant O Occupant ' Covered Open Total Construc- Cost Agricul- Other ture Loss Due
ture' lure area area area tion - ture Sources To OCs-

I M.) Sqmi Sq. M.) m Sq.m -t Rs. Rs. Rs. Rs. Rs. ruptinon
Ghuiam

21 Hcuse JGtang Ditto Self Owner 137 00 342.00 479 00 C 48.498.00 32.000 35.000 47.000 46.000 0 4.200
Nzakat Habeo-ur

22 House Khan D0to o.hman Tenant 70.00 299.00 53600 B 38.640 00 * 5.000 30.000 305.000 196.000 4500
M.

23 House Khan Oitto Self Owner 228500 1730.00 95800 ec 80.71200 35.D00 30.000 165.000 72.000 4 800
Azeem

24 House Khan DRio Self Owner 1914 1t61.00 280.14 1 ;5765.26 40.000 57.500 97600 t4.000 4700

25 House Pervez 0itto See- Owner 8050 375 00 472.20 3 t4.436.00 30 000 30.000 24.000
Mumrrvz

26 House Mir Dad Otto Khan Tenant 152 50 *110.00 562 CO D 28.7:2.50 20000 000 8000 24.000 .1300
Raja

27 House Matloob Ditto Meharban Tenant 73 50 99-00 172.50 C 26.019.00 -
M.

28 House Sultan D0tto Sel Owner 243 40 352.50 596.00 3 134J356 00 36 000 50300 86.000 70.000 4.100
Feata

29 House 14usshn Ditto self Owner 136.70 93.60 230.30 a 755458.40 12.000 29.000 41.000 35.000 3.800
Tai Muh-

30 House tmmi rd Ditto Sett Owner 91.30 72.00 163.00 C 32 320.20 34000 34000 30000 3Q00

Note -t Sr No. 27. The Owner Raja Matloob is a transc-.-,er and he has refused to claim any compensation against the property.

.1nx. I 3



Annex.1

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

_y_ _On_ Nam Na -me o Status F -- Are36 Houses Typ_o_Es_m__
_type ol Owne;S Nstame Namne ot Status of A_eatf Plod _ T pe ol Estim ted Annual Income Total Expendi. Incore

S. No. Infrasttuc. PFc' Struc- Occupant OccuPant' Covered Open Total Construc- Cost Agricul- Other ture Losts Due
ture tUre rea area area tion htre Sources To 0i 1

-_- lsq. Mn.) (tSq. in.) I So.ml R.s Rs. Rs, Rs. Rs. ruption

3A House Dar Ditto Setf Owner 96 52 242 S4 339.00 A 95s651.32 2 .000 22.000 5t4 O0 .2.W0 3.300

32 Noose FaU ~~~Ditto Sell Owner 216 00 109_500 1311 C'0 A 2143056.0 - 50.0040 60.000 50.000
Ghulam _ _ _ _ ___ _

33 Rouse Maiuo Qitto Self Owner 184 00 404 00 58S 00 a 101 568.00 o5.000 35000 t00.000 70.00o I500

34 House Imarn 4700_ 47 107 '0 tS.0 C .S.. -631.0000 M5O W t 2 *0.00

35 Room VoUta - .___7140 71.40 C 5256 5000 10.000 8.00000 250
Naseec ____7___ 5_5.0M I ,.00 ?S

36 Rootn Khan 35.00 35.00 C 1 2.39000 90.000 100.000 190.000 1S0,000 100

Anw. I J



.Anr*.ll

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

_____ ____ 3 Farm Houses & 1 Poultry Farm - - - - -

FARM HOUSES-
Muhammad Muhammadi

.era , KhaKi Khan Ta, Tai Tenant 90 00 210 00 300 00 16.650.00 16000.00 1.0000 2-5000.00 24000 2900
Or Nasif

D~a Sh Waheed Ditto Ahmad Servant 56.98 7700I 133.98 20.!70.92 72000.00 120000 '192000060 1120000 4500

Room Abdul Razao ______40.00 ____ 40,007 400.00 22000.001 48000 70000.00 -320001 3200

POULTRY FARM

M.utr Asfam bitto- Selif- 355 80 355.80 196.401.00 70000.00 20000 90000.00 78000-



Annex. Ill

List of Persons Loosing Land Over 25%
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

Sr. No. Name of Occupant Total Land Loosing Remaining Over 25%

1 Pervaiz 2 2 0 100%

2 Kala Khan 2 2 0 100%

3 M. Fazil 2 2 0 _ 100%


