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EXECUTIVE SUMMARY R

. . INTRODUCTION

This report deais with the studies on the Environmental Impact Assessment (I'ZIA) and
Resettiement Action Plan (RAP-I) for the power dispersal system from (?hazl-Bar_g!(}a
Hydropower Project (GBIIP). The present report is a sgpplementa-l to the previous El{\?“g |
RAP reports prepared for GBIIP. Therefore, the policies for environmental mitigation and
resctifement adopted for this report generally follows the ones that were framed for the main
prqigct. e . . . . ;

L

2. " THE PROJECT :

Ghazi-Barotha Hydropower Project will have a power generation installed capacity of {4H)
MW with an ave;'age annual ecnergy output of 6,600 GWh. The Government 9(‘ ‘Pak:stlnv L
planned the dispersal of the power generated by GBUDP through WAPDA'’s existing netwnrl‘t
Of the total power dispersal and augmentation programme, the scope of present study is
limited to the following three sets of lines of the system.

The proposed power transmission svstem is schematically shown in Drawing 1-1. The )Jiﬁ}lé
stretch of the transmission lines covered in the present study fall in the Province of Purjab

To keep the environmental impacts at a minimum level, the transmission lines will be '\%’é‘d'
on double circuit towers except where thete will be a concern regarding the reliability of
towers. As such, the total stretch of transmission lines under Study is about 235 kilometers
with a span of about 11m to 28 m between the conductors. However, for safety reasons a 80-
m wide corridor has been considered.

3. - TENVIRONMENTAL AND RESETTLEMENT REQUIREMENTS

In consideration of its effects, the Project falls in Category “A™ with respect 1o project
screemng classification of the World Bank. To keep this component of GBUP in line with the
main Pr_mcct. A comprehensive enviranimental and resettlement study has heen carried out.

The Project falls under the purview of (wo sets af official environmenial and resettlement
regulations These include the ones established by the Government of Pakistan / Government
of Punjab and the international donor agencics. For the present Project, financing. is-Heang:
artanged from Asian Development Bank (ADB) and Islamic Development Bank (1DB}).
Therefore_the regulations of this agency are applicable. 1lowever, the regulations of /\%
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similar to that the World Bank. Therefore, to keep this component of GBHP in line with the

main Project, the regulations set by the World Bank have been followed.

\

4. APPROACH ADOPTED FOR THE STUDY

The Project was planned and désigned by M/s National Engineering Services Pak_istan (Pw_n.)' 3
{td. (NESPAK). It is a nortnal practice of WAPDA that the routes of llle hag’h-tenslqgﬂ.*
transmission lines, particularly that of S00 kV lines, are so seidcted that the disruption to the ‘
setilements and ecological settings of the Project area is minimised. For the purpose, different” o
routes weré considered to select an environment friendly route. However, a separate s%
~has been carried out to further screen the Project for environmental and resettiement”
considerations and prepare comprehensive EIA and RAP-11. The study has been carried outt_ ;
line with the guidelines issued by the GOP and the World Bank. This includes comprehensive
- surveys. and scoping sessions with local communities, government officials angt

N LY -

“knowledgeahle persons. |

o

o
e
-

§ "BASELINE CONDITIONS OF THE PRO.JECT AREA

Population and Settlement Pattern

Threc sets of the transmission lines will traverse through 1wo tehsils (Attock and Fatehjang
Subdivisions) of District Attock and one (ehsil {Rawalpindi Subdivision) of District-
Rawalpindi. These will pass through'the land areas of 54.villages. Of these, 15 villages fall in
Telisil Attock, 19-in Tehsil Fatehjang and 20 in Tehsil Rawalpindi. ;

Besides main settlements of villages. there are quite large number of out-reach habitations ™
spread over the vast land areas of the villages. These out-reach settlements comprise a single:
abode or a cluster of tens of houses. With a few exceptions, the alignments of ‘the =
transmission lines gencrally avoid main settlements of the villages. However, about 87 small
settlements (Dhoks) fall within a reach of abaut one-kilometer, of the proposed alignment of
the transmission lines. OF these. 36 settlements were surveved to study the socioeconamic
and cultural setup of the Project area, -

In spite of belonging to different castes, vir . Awan, Syed. Pathan. Rajput etc.. the majority of
thc-llnuse!lolds are attached with the agriculture. OF the total adult male population, 70% dre
agriculturists, 16% are in government service (mostly in army) and 8% in private service, and

- - . . .
5..1; are labourers or unemploved. About 1% people are ‘in business, running shops in the
villages. :

It has been repor'led that there are about 2.000 unemployed persons in the surveyed
- settlements. These include grown up children that do not 2o to school and the adults who ate .
: - o

... ~panly engaged in sgriculture business because. of small landholding. OF these, about 23

e e e s kill PRI W B A LS T ..
2 have some'skill The skills inchide diivin welding, carpen(ry. irdnmonger, etc.
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A_#;‘%}gy‘gngna\ camplex network of tributaries,
and Consequently erosion has been ve:

The female survey has indicated that only 30% women are just housewives and do not
contribute in the family earnings. OF the remaining, about 49% women are though
housewives they take active part in the farming activities. Cither they assist the malc
members or run the agricuitural or poultry farms independently. About 14% women have
adopted handicraft manufacturing for supplementing their husbands’ income. The remaining
7% are in other professions, like teachers, Ifealth Visitors, Midwilery (Daia), etc. o

Education level in the Project area is rather low. OF the adult population, the lilcrné‘)!'f;‘ic i

"40”45 for male members and 20% for female members. Of the literate population, the %
- education is mostly below matriculation. The trend of higher education, particularly in

yel of
' ¥ female

population, is low. This is because of low income of the population and noneavaiﬁfdf i
institutions of higher education in the area, T B - A

Health services are almost non-existing in the settlements surveyed. OF the 36 settlements.
only two places have Basic Health Units. There is only one main village. Bahtar, where a
hospital is also available. Even ‘tradifional medical -practitioners, like B
LHV<midwives. Dispensers, etc. are scarce. The people are mostly dependent on chathis
blessings (Taweez/Dhaga) oblained from Shrines. The serious patients are taken to ﬁhsﬁmls
in main towns, which may be up to 50 km away. : S

The availability of social amenities in the settlemments surveyed is very poor. Of the 36
settlement only 25 are electrified. nine have water supply schemes. while open dfainage
system is available in one scttlement only. About 140 tubewells, 310 open wells and 380
hand-pumps have been reported in the surveyed settiements that meet the consumpiive and
non-consumptive water requirements of the population. e

On!}: ?-l settlements have proper roads. and of these, only 14 seltlements have trans ‘gslim\
l’ac:l.mes. Telephone facility is available in six settlements and post ofTice facility is avaifable
to eight settlememts. Natural gas is available in one settlement only. The people gfpther
settlements predominantly use fuelwood brought from the their fields and wasteland. }wém’y-.

's.evcn settlemicnts have reported that their source of fuelwood will be across the transmission
ines . T
C e

Land Resources

Tl:ue Project area forms the northwestern part of the Pothwar Plateau, extending frét\r;Alr;dlus
River to bevond Soan River. The area is characterised by high hills, highly eroded land and
undulating inc§s plains dissected by large number of deep drairlage channels, Very fimited
arca of the Project may be designated as level plains. Besides scattered hillocks in the Project
area, there are two mountain ranges, Kala-Chitta and Khairi Murat. ' o

The [Haro, Soan and Kanshi Rivers comprise the main 'drainau.c of the Pothw:;rA
The riverbeds lie far below the general le

ry active in the plains and has resulted in a
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About 60% of the stretch of the transmission lines pass through 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 nedrly level or develuped for terraces. )

LT e e : N 3 . 4 ' . . “,%‘
The soils of the Project area are of.complex nature derived from the alluvial deposits of local
streams, wind-blown loess, and primary soils derived from sandstone and shale. The svils of

- alluvial origin are generally of medium texture; those of wind deposits are of fine

while those of primary origin are generally coarse. . '

T a i . R -
T Mg LI e

e e . o R

About 4-1".5 of area of the Project corridor is used for agricultural purposes, while about 8%
area is under forest. The remaining 48% area is mostly wasteland with some cconomic use

for grazing. This is due to very rugged/broken topography of the arca. Of the cullivgﬂ'é:é"ﬁ:

oy
oot TR
So-t

“about 97° is barani (rainfed) and about 3% is irrigated. o
The crops of the barani land include wheat, oil seeds, fodder and gram during winlgr:-‘;[;ld
maize. millets, pulses and fodder during'summer. The major crops however are wheat and
maize. which occupy about 92%% and 45% of the barani arca. respectively. The yields of the

crops are generally very low. :

yiax
[

’—i.‘.- ‘R::‘ 3

Landholdings and Tenure-ship et

.o

.

About 62°4 families have landholdings smaller than five Kanals. Even of these, about 81%
families have landholdings of one Kanal or less. About 93% of the families are Beldiv
subsistence level. which hold about 7%% of the total land area. The remaining about 93% of
the land is shared by only 7% families. Most of these famiiies are absentia I::ndlords::‘'\?v'fﬁr‘f!'~
land .is cpl!i\"med.by the small landholders or land-less farmers on tenancy basis. OF the total
farming communities, $3%4 are owner-cum-tenants cultivators, 15% are owner cultivators and
about 3274 are land-less tenants. ' B

S.m:\ll landiholders h:}ve expressed fear that if the towers are erected on their owned small
piece of land they will be left with no land to cultivate. Similarly, the tenants fcel that if the

compensation for the land is made. it will be taken away b A
; [ . 1 the owners and t
be deprived of any compensation. T he tenants will

Water Resources

The Prt;jec; area is drained b : inag . ke
rC ; s drain y numerous natural drainage channels (nullahs) formi
- complicated network. Major nullahs have generally perennial flows, while the small nulla




Numerous natural wetlands (impoundment) are scattered in the Project area, but none of these
is of significant size. Besides, many small and large manmade water bodies are located close-
by the alignments of the transmission lines. Neither thesc will obstruct the construction of
transmission lines nor the lines will have any effect on the ecosystem of the wetlands. "5

e

\
3

Riological Resources
The Praject area is quite rich in natural flora, particularly in the rescrved forests 6F'kala- i
Chitta, Khairi Murat Mountains and other hills. Besides, vegetation is also found scattg@ﬂﬁ
over the area. In accordance with the land use and landforms, the Praject corridor has? 9«:
divided info 9 Landscape Ecological Unites (LSEU). These units are colonised by difTerent
set of natural vegetation. The most common vegetation, however, include Acacia ly:
Olea fernaginia. Dodonea viscosa, Chrysopogan sclerams and Digiteria oliaris, Zisyphis
 mmmmularia, Zizyphus jujuba, Tamarix aphyvila, Fig palmata and Olea fernugian, et "’:ﬁ?}""

i

n “ N~ &

N - ) = . . . . . . h P 4 1
The transmission lines will pass through § reserved forest arcns. These include Kala ¢ "a.
Khairi Murat, Kawah Gar, Chabbiwali and Dhungi. A clearance has been obtained from ihe
Departnient of Forestry, Punjab to construct the transmission lines through the rcsewgq‘_l:or_e:«
arcas. R

. About 4R terrestrial bird species and 27 waterfowls have heen recorded from the Project area.

‘The important mammal species reported especially from the reserved forests are about i1 in
number Besides, reptiles. amphibians and common mammals like field rates are very
common in the Project area. - ‘ -,; .

During construction of the transmission lines care would be taken to cause minimum

- disnuption to the habitats of the reserved forest areas. R GO

DR Y . N [
Lo : R

REESE >

Climate . : e
The Project area is characterized by two distinct scasons. s ‘ i ers are
1 4 s scasons. sumuner and winter. Summers are
very hot with a mean maximum temperature of 34.8” C at Islamabad and 37.9” C at Altock
during Ju.nc. Winters are cool with a2 mean minimum of 2.5° € a Islamabnd and 2 18" C at
Attack. The annual average rainfall is about 900 mm at Rawalpindi/Isiamabad and about 600
mm at :‘\t!nck, Of the 1otal annual rains in Attock. about 39°% are received in July and August
whtle' it is 'afmut S1% for Islamabad/Rawalpindi. May and June are characterized -will;
occas!rzna( \\'fmd:?torms. The transmission lines have been designed keeping in view the
prevailing climatic conditions of the Project area. For this. the 30:years (from 1959 to 10883)

:::::/a“c data for the two concerned districts. Attock and Rawalpindi/Islamabad were kept in

§-5
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- *ALTERNATIVES CONSIDERED - e

. b

Alternative Options for Power Dispersal from GBHP
Do e oEGIOTT Tt Ly e ' R
WAPDA has planned to interconnect the powerhouse of Ghazi-Barol!m Hydropower I‘ro,ecl,
with the existing network of power dispersal. The powerhouse can be mlerconncct.ed ?vnh the
existing system in a variety of arrangements. Eight different alternatives were studied in order

y LARSIC¢ * . - . .- N M
to select the most optimum/least-cost solution. The optimum solution was further studied for.

e el (o= . o g et i E o B T P
the years2003 and 2010, TRy g o T S .’!!..
R T Sl - R

- - . 20 M Yracrentic e BT e T_-.' . -.. - '..: ’ » . o
Al the alternatives have been compared based on transmission system losses, capital cot and
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tehabllllyo?m'e neiwork. Tn’ evaluating the ‘optimum/ieast-cost transmission interconnecHigy,
otlily’ of 1ae neiwork. 1n ¢

[T oTal

arrangement, project worth (utility value) ‘concepi Wds used. The arrangement withi ihe )
highest telatjv%p\mj'egg w'g‘rgh (utility value) \yas:se]gcgeg,* a - T Y
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Analysis of Alternative Routes for Transmission Lines

.

The proposed plan will constitute six 500 kV lines. The construction of these lines ym_
obviously occupy substantial area, thus lcaving significant impacts on the focal”
environmental and social setup. To minimise their impacis. it has been pianed to place the
lines for most of their lengths on double circuit towers. with the exception of areas where the )

integrity of the tower foundations are at risk. SR 3 ARy

RS S S ™ S

It is abvious that in aligning a transmission line, cost considération is of prime importances
The most economically viable alignment will be the one that has the shortest route and’fhlr:f.
- - sail conditions are reliable for the tower foundations. Morcover, for keeping the cosF il
_resettlement at minimal, the environmental and social considerations are also imports'i;i’t'; 25
aligning the line. As such. WAPDA and the Consultants considered four alternative routesiﬁ:
each _ling _duyipg plann.ing‘ stage. The alternative routes for a set of line fall many miles a_pa;r
from eash other. As such. the studies covered about 20-km to 30-km wide strip and the most
appropriate routes were selected. Moreover, as referred clsewhere, a 100-m wide corridor for
the selected route of each line was surveved in detail to provide a margin of further
adjustment in the alignment. ' : ) i

St . e wth
7. - POTENTIAL IM PACTS OF THE PROJECT N

WAI:’DA is fully aware of the impacts of the extra-high-voltage transmission lines. Therefore,
possible steps have been taken to minimise the impacts of the lines on the physical, biological

and human_resoqr_cgs of the Project area. To achicve this target a number of modifications
- were made in the routes of the lines during planning stage. - The salient features of the fingfl

selected alighments are tha: L e

I A PR s, -5 P RN s s v T : i
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> the Tines would avoid settlements, large :
i othe dings. these include
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> the fines routes would mostly be through broken and eroded terrain, consequently only
44% of their stretch pass through barani cultivated land,

» the lines have avoided disruption of cultural and archaeological properties,

» in spite of existence of a large number (220) of transportation infrastructures (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 disruption, v

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

» the social disruption by the lines would be minimum, L

» the fines would avoid any heaith hazards as safe clearance have been provided to the
conductors from the ground and over infrastructures, and T Apgga

> the lines would have insignificant effect on the water resaurces of the Project area. -

In spite of the fact that the effect of the transmission lines on the agricultural land is not. -
much, the people have shown concern about that. The conductors being at safe distance ffom
the ground. these will not restrict agricultural activities. Even the land under the towers. ™
which comes to about 15 ha of all type of land (including about 4 ha of cultivated land), may
be used for agriculture because of enough clearance available for normal agricultural
practices However, the people have reservation for that. Thereforc, WAPDA lhas planned 1o
give a compensation package to the landowners for such land. This is because. under law
WAPDA do not acquire land for transmission linces.

The other aspect of concern is the disruption of natural vegetation in the reserved forest areas
About 8% of the stretch of the power lines will fall in S reserved forest areas. For that.
WAPDA is in the process of negotiation with the Forestry Department, Punjab. Should there
be a need of re-vegetation of forest areas, which will be carried out by WAPDA. cnate

Two transmi:«sion lines pass close to the land acquired by Civil Aviation Authority for.-gesy
Islamabad Airport. Though the transmission lines will be located at a safe distance from thé
airstrip, these may be in the range of flight zone of the aeroplane. WAPDA has approached

CAA for obraining clearance centificate. The same is under process.

8. s:\l\'IRONMENTAL MITIGATION AND RESETTLEMENT ACTION
«l\NS ‘

As feferred‘eariier. appropriate actions have been taken to make a project compatible with its
environment. l.\(aximum efTort has been made to avoid scttiements and cultivated lands. Tor
thls.'even a high-cost preposition has béen adopted to place the fines for their maximum
Posg._gb}e lengths on double circuit towers. Section 7 illustrates that these actions have resulted
in fimited adverse effects on the local environment. However, what so ever adverse effecis

are f:oreseenthue will be compensated through the following actions: . "kjﬁ—”
e restriction to agricultural practice on the land under the towers will be compensated
oy irough an appropriate package. - Ot s




> The cultivated lands temporanly rcqmred I'or construction activities will he compemaled -
for loss or cmpc :

> The Prq;ect wtll compensate the owners of the dlsrupted houm ‘with cash for not onb
covering the T replacement cost of'the structure but also for the land. As such, the dnrupt
famdy wnl! be ina posmon to purchase land elsewhere for thelr housmg

PR

.only. ,' ,,3

= ,t:-~

> Trees ma shrubs wn" be compensaled accordmg to the provuslom set m the l:;r n
' explemetf m Reseulement Action Plan for GBHP s
> Followmg the pohcy agreed in the Resememcm Action Plan l'hr GBHP, Ghnzn-Bemt
JTaraqiati 1dara (GBT1). an NGO appomted by WAPDA on tlte Pm;ect will assnst l'n'
ess of valuation and cnmpensauon s e ”*M“Wﬁf’"’t won
TR Mg AR TG L, s L : ,
> When makmg payment for the compensation for land and/crop, it will be ensured thm t
) tenams get the|r due share according to Land Acquisition Act and RAP for GBHP. ‘Si‘”“
%._-
As per requirement of the law, the ercuung Agency will obtain permission in wrmng
from the Department of Forestry for cutting the trees and other vegetation falling in'the
ROW of the lines or required for the access tracks. This is pamcularly with referenceﬁv
the reserved [orest areas. The same has been oblained and attached with the report. *‘{g"
The E'cecutmg .-\qencv will instruct the Contractors to re~vegctate the areas of cuttiny '
after the complellon of the work. This will be controlled through the Contra¢t C lmne
nmendmem clause in this regard has been mmched wuh the report. '

Sl i, .....-3’.....,”35,.._- K2R DR .,.-__A.Y

The Contract Clauses will bind the Comractors to carry out excavation and blastmn un
the controlled conditions and avoid dust pollution, particularly near the settlements. &,

,

\ 1

\ U4

Y

\4

The ditches excavated by the Contractors for the tower foundations will be refilled. as this
will be obligatory under the Contract Clause. The ground will be restored to previous
condition. . -

In addition to above, the services of Ghazi-Barotha Taraqiati Idara (GBTI) will be e*«cndcii' '
totcr;::r this compo:ent of the main Project, These will include assistance to WAPDA amf.
entitled persans on the matters related with the valuation and com ensation, and providing .
share from the funds allocated for integrated Regional Dcvelop?nent Programr?rc (IRD%'n”
B Hmvcver u'us share will be in propomon m the efTects of thn component on the Project area kw
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. suggests appropriate need for monitoring o

9. ENVIRONMENTAL MANAGEMENT AND MONITORING PLAN
Table 7.1 (Chapter 7) illustrates the suggested manégement plan for the cnmpensatory'_actions
relating to environmental mitigation and resettlement. The table enlists the probable effects,

actions taken to resoive the issues and the institutions responsible for acting. R e

Table 7.1 also indicates the aspects that need monitoring. These include issues rejating with
payment of compensation, dust and noise pollution by blasting, re-vegetation of reserve forest
area, disruption to communities during constiuction and effects of EMF on health. The table
f these aspects and the agencies to act.  ~E¥ei A%

" B -

For monitoring various aspects, the first requirement is to develop monitoring proe dures.
Fortunately, these are available with WAPDA Environmental Cell (WEC) in me"ﬁnar:
Protocols prepared in collaboration of Monitoring Consultants. These include promccfi'bmh '

oA T

for environmental and social dspects. The services of WEC will be extended to cover this

component of Ghazi-Barotha Hydropower Project (GBHP). . .

Another aspect that is not directly related with the subject of environment is the stability and
integrity of the towers and conductors. However, indirectly this aiso relates to sacial
environment Any breakdown in the system will not only interrupt the power supply and cost
money. but also may be hazardous for the local communities at the point of breakdown.
Therefore. every precaution is taken in the design and implementation of the transmission
line that such breakdowns are eliminated under the prevailing severity of the local climatic
conditions (Chapter 2). In spite of this, WAPDA maintains Patrolling StafT that frequently
monitors the system. T

fo. ~ INSTITUTIONAL ARRANGEMENT AND STRENGTIENING
The manitoring activities will involve various institutions esides the engineering stall of

WM‘D,\. amc.hefj with construction supervisions and maintenance. these will include Chazi-
Baratha Taraqiati [dara (GBTI),.and WAPDA Environmental Cell (WEQO). ‘ '

{t. . ENVIRONMENT RELATED COSTS
The estimated environmental and resettlement related cost is about Rs. 12 miliion." This

::nclud;s ct?lnpen.satmn for disrupted infrastructure, compensation for crops and trees, and
ost of re-vegetation of reserve forest area, and monitoring-related cost.

- S-?_’
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CUHAPTER 1 .

INTRODUCTION e

1.1 GENERAL

This report deals with tl:‘e studies an the Environmental Impact Assessment (EIA) and
Resettlement Action Plan (RAP-11) for the power dispersal system (rom Ghazi-
Barotha Hydropower Project (GBHP), which comprise two Barotha-Rewat S00 kV
(kilo Volt) lines. The studies also cover the component of the system that Fagilh'ates in _

.and out arrangements for 'gqqe_l_c\{_la{bella-Gani Lines I and 1.

The present report is a supplemental to the previous EIA and RAP repnn's’('géq“e‘_ :
for GBIHP. Therefore, the policies for environmental mitigation and resettfement
adopted for this report generally follows the ones that were framed for_the main

Project. o ‘ B

e PR A

Ok

i VLR - -l

out in 1995-1996 and a draft report? was prepared in 1998. The purpose of the present
report is to strengthen the previous report and to meet the requirements of the
directives for environmental protection and resettlement issued by the Government of

Pakistan and international donor agencies.

v T A R —_;,, S © e cT D ;1_-,,;',,_
Previously. environmental studies for power dispersal system of GBHP were carried

=

1.2 ' THE PROJECT

Ghazi-Barotha Hydropower Project will have a power generation installed capaéﬁyiﬁ
MS{I MW with an average annual energy output of 6,600 GWh. The Government of
Pakistan has planned the dispersal of the power generated by GBHP theough
\?A!’l)/\‘s existing network. Total power dispersal arrangement is described in
Section 2.2 of this report. However, the scope of present study is limited to the

L
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following three sets of lines of the system. The detailed descriptiqn of the component
lines of these scts is given in Section 2.2. These include the followings; S

. Two 500 kV Circuits from Barotha Switchyard to Rewat Grid Station,
-2 Two 500 kV Tarbela-Barotha (1 & 11) lncoming' I.ines, i
3. Two 500 kV Barotha-Gatti (1 & 1) Outgoing Lines.

, ﬂte—proposcd po{ver transmission system described above is scllcmagically' shownm~
" Drawing 1-1. The stretch of the existing Tarbela-Gatti Lines | & Il between in gg_!;l‘gﬂl_.
. - connections with Barotha Switchyard will be dismantled. The whole stretch n?ihe‘

~ _ transmission lines covered in the present study fall in the Province of Punjab.” ‘53,. 3
wole ,‘ Y - - .o ‘;»-

T i ° B T - ’ . - ’ . "’e'-'.
~ To keep the environmental impacts at 8 minimum level, (hei transmission vlmg are
placed on double circuit towers, except where there will be a concern regardin

¥

reliability of towers. o = o
1.3 ~ ENVIRONMENTAL AND RESETTLEMENT Rt-'.omnmqggf_‘ys_
1.3.1 General

: BN
It is well known fact that for the last four decades the woild has been passing through
a scenario of an increasing awareness about environmental and resettlement concerus
both in public and official circles. This led ta promuigation of policies, regulations
and laws for control of environmental degradation. In these rcgulations muich
attention has been given to the environmental impact assessment of the devclgﬁ:@gt .
projects and planning mitigatory/compensatory actions as a pant of the project to
minimise the adverse affects. .. . | ‘ < g

The total stretch of transmission lines under study is about 235 kilometers with a %ﬁn '
of about 11m to 28 m between the conductors. Considering a 50-m wide corridor for

_ safety reasons, the area of Project influence comes to about 11.75 sq. km (1175 ha).
Even this area is spread over the distance from Barotha (o Rewat which is about 120
km. As such, the magnitude of the area of project inflluence broadly becomes

insignificant. Moreover, the alignment of the transmission line is so planned that it
svoids settlements and major environmentally scnsitive areas. Therefore, this
component of the Project is anticipated to have minimal environmental and social
- sfTects. The only area of concern is the temporaty effect of this component of the

Project on natural vegetation.

The GRHP has been placed in environmental screening C- “A” istent it
= the procedures of (llz World Bank a e (e (4‘?80'7 A o
he p ures ank and has been the subject of an environmenia
. assessment. This supplemental report forms an element of the overall environmeptil
o ;m.egt an;[ t'l':: been prepared at'a later date in order to allow for full cval

o 8N OF the transmission, line component- of “the, Project. This ap,
tent withthe Project Loan AGrecrieht Setwsin i Congramment of Pog
R e S e s




The Project falls under the purview of two sets of oflicial environmental and
resettlement regulations. These include the ones established by the Government of
“Pakistan / Government of Punjab and the international donor agencies. This
component of the Project will be funded by the Asian Development Bank (ADB) and
Istamic Development Bank (IDB). The former has environmental and resettiement
requirements that are similar in approach to those of the World Bank. lowever, the
donor agencies have agreed that the environmental assessment and resettiement
pracedures of the World Bank will be used for all components of the Project to aflow

for a uniform approach. ‘

AN
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2 Government ofl‘aki@_inn .' L ’ 3

"n spite of existence of a number of laws regulating the public practices regarding the
use of natural resources and cultural properties, the Government of Pakistan (GOTF) -
. issued an Ordinance in 1983 relating to environmental protection. This has now been
. regularised by an Act, namely “Pakistan Environmental Protection Act 1997"* st
el TR RO TR el e e B L ke
" The Act has niade it mandatory to carry out an environmental impact assessmeni
(FEIA) of a devclopment project. The Act requires that EIA shouid include
identification of the potential effects of the project on baseline conditions, evaluation
of preventive, mitigatory, and compensatory measures, formulation of environmental
management and training plans and monitoring arrangement, etc. The Government of

Pakistan has also framed guidelines for EIA of prajects in various sectors®.

The Act also spells out the need of establishment and enforcement of Nationat
Environmental Quality Standards (NEQS). These standards were first formulated in
1990, which were later revised in 1993. Efforts are undenvay 1o upgrade the National
Environmental Quality Standards (NEQS) and for implementing of the legislation, D
Movincial environmental departments are also working on the formulation- and
enfqrcement of environmental statutes. Environmental Protection Department (Eﬁ))
Punjab has circulated new statutes and penalty actions, which would be applicablé o
all the existing and fusture industries in Punjab Province. ' s

Th? GOP has also been time to time issuing policies and measures for impro(rinu
various sectors, including agriculture, livestock, foresiry, fisherics, energy and
fnduslry.'These measures are mainly concentrated on enhancement of production and
fmprovement of their economic conditions. Though environmental improvement has
rcc.elyed some weightage while adopting measure for sectaral improvement, clear-c
policies were not framed for long term planning. These are in preparation following
the recmpmendalions made in the National Conservation Strategy (NCS)* prepared in
cooperation with the International Union for Conservation of Nature (I'U('N) now
kp_nwn as World Conservation Union (ITUCNj). o

T A v e - <

2 Crbranment of Pakisan, Act No XV Pakinm Fovkommenial Protccion Act: 1997, o ak

! rirrerent & Livhan AfMaics Division, Ministry of Himining & W 5 C B G
Toeet Owidelines (Vo 1) 1988, . joopoduetios "'"‘""""“"":"“,
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As referred earlier, a number of othér laws deal with the environmental and social
aspects related with the development of projects. The details ol" the applicable laws
-have ‘been given in Feasibility Report (Volume 7) for GDBHP'. lowever, these are

brleﬂ y descrlbed below:

C > Tbe Land Acqmsmon Act, 1894 (mcluding later amendments). This Act gy{a
" “out the rules for acquiring land needed and other built-up propertics alTected by a
project, and compensating the owners. [Towever, it does not cover the aspect af
. resettlement of alfected population. In this respect, the GOP is in the process af
;'»il'ormulahng laws and policies with the assistance of ADB. lHowever, WAPDA has
. developed their own resettlement pollcy and hnd bcen applying the some for lltelr

A )-‘ Tlle Antiquuies Act, 1975 Thls Act pmlnlm! datmctmn. damage

 defacement -of antiquities. It restricts any development plan or scheme or n
" construction within 200 feet (60 m) of a protected immovable antiquity, exc
-‘.indl the approval of the Director General- of the Dcpartment of Arch'leologyf

& ..é ff_‘ &

blasting, heavy veluclc movement or anv othcr such acuvny in the vmmty o
immovable antiquity. IR

The Forest Act. 1927 and later amendments. This Act establishes the right of
the Government to designate areas for reserved forest, village forest and protected
forest, and may acquire such areas for prohibiting or restricting the public use. of
, lhc resources or other activities. T

"

v'

,(

1'he l’rotectmn of Trees and Brushwood Act of 1949. This Act prohibits cum' p§
or loppmg of trees and brushwood wuhout permlwon of the Forest l)epanmem
> The Lacal Government Ordmnnce of I979 Section 93 of this ()rdmancc b
“z=rperiging (o environmental pollution. Under the Ordinance the local cnuncﬂ!‘lﬂr '
© suthorised to restrict activities causmg pollunon to air, water or fand. They may
also initiate schemes for improving the environment. R

> The Punjab Wildlifc Protection Act, 1974. This Act not only controls hunting nr
animals, but aiso desmnatcs areas for sanctuaries and protection of rare nnd
endangered species. ‘

> The Telegrnphy Act, 1910. The Act was pronmlgnlcd Tor installation ol‘tclcamph
polls and stringing. This Act makes a provnsmn of installing polls/towers without
acquiring any land. However, provision is there for temporary acquisition of land

- during the construction period. As such compcmalmn is made for the loss of crop
I'or a specific penod . : ;

‘>' The \Vcsl Pakimm Waler and l'ower Acl, 1948 This Act authorizes WM’
~230 construct and operate electrical lra'nsmh' i hliga




> The Flectricity Act (1X), 1910,

~- % pakistan Penal Code 1860, This defines the penaities for violation ‘against
- polluting air, water bodies and land. : :

' 1.33 o 1’he World Bank

-a

"The World Bank has adopted it as pohcy that for Bank s aldctl pmjecl the. m%
country is "required to carry out its environmentdl assessment. In add ditiom, the
botmwer is obliged to implement measures to mmgale anticipated cnvl_ yenial
~|mpacts lo prepare an environmental management, moniloring and m
s\rcngthenmg ptan. In this respect, the World Bank has issued guidclines forl
nf concern in the form of Openlwc Directives (Ol)ﬁ) .

T R e P -

. ’l’he appllcable ODs for this compnnenl of the l‘ro;ect are :

.()D 4.00: ‘Tnvnmnmenml Pohc:ﬂ:

>_
» 0D 4.01: “Environmental Assessment”
» 0D 4.30: “Involuntary Rescttlement™ BRI
> 0D 4.50: “Culturai Properties”
» 0D 14.70: “Involving Non-governmental ()rgammtmm in Bank- Suppnued
Aclivilies : ! é;..
, 8
w3 J.‘&N

These gundclmes form the basis of environmental asse!smem of lhe Ptnjccl
Morcover. the Environmental Assessment Sourcebook® of the World' Bauk
particularly its Chapter 10, has been widely used for the purpose. The s tion “on
“Electric Power Transmission Systems™ ol Chapter 10 of the Sourcebook p ﬂ a
detailed account of the issues related with the electric power transimission s
. 8130 "defincs the areas to be considered in the cnvironmental assessment
probable cfTects on various resources. The Environmental Assessment sour
also includes an Updale, which provides guidance on addressing archaeologccal
historical and sacred sites in the environmental asscssment process. R

1.4 APPROACH ADOPTED FOR TIIE S’I'UI)Y
The Project was planned and designed by M/s National Engineering Services Pak:;laux
(Pvt.) Lid. (NESPAK) ~ hercinsfler called the Planner. g" is a %mrmal practlce of
WAPDA that the route of the high-tension transmission lines, particularly for SO0 kV
lines, is so selected that the disruption to the settlements and ecological settin "tﬁ'illc
Mect ares is minimised. For the purpose, different routes were considered | o )
m eqv!rgym.ex:‘t friendly route. However, a scparate study has ‘been carridd
er screen” the ~Project f'or mvaronmcn(al :




prepare comprehchsive EIA and RAP-II, The study has been carried out in line with
the guidelines issued by the GOP and the World Bank.

ARer having detailed disc
the Project comidors was carried out to i
need detailing. These are as follows:

>

ussions with WAPDA and the Planner, a reconnaissance of
dentify the areas of specific concerns that
[ ]

Scoping Sessions: According to Operational Directives of the World Bank, a
scoping session is an important element of the overall environmental assessment.
Scoping session is a tnol where the public participation is ensured in the project
planning and identifying the environmental mitigation and resettlement needs of

* the project. Though the proposed alignments of the transmission lines generally

v

‘r

TRl 3,1 slang with comments for peedful actions, Jffequi
! ._Y _fn. frds. The nfrastructures _l'nly to be disrupted or falling within the -

avoid major urban or village settlements, about 87 out-reach settlements fall in the
close vicinity of the corridors. Therefore, to ensure maximum participation of the
local communities over 50 localilies were sclected for conducting scoping
sessions. The detailed account of the scaping sessions is given in Chapters 3 and 5
of this report. - R L

Sacioeconomic Surveys: To collect information on the socioeconomic condition

of the area two type of surveys were carried ont. These include Village 1.evel

Survey and Individual Survey. Both male and female members of the
communities were covered in these surveys. The socioeconamic aspects described
in Chapter 3 of this report arc based on the information collected from these
surveys. ’

F.eological Survey: The proposed transmission lines at places pass through areas
of public and private forest reserves. As the construction will involve cutting and
clearing of the corridors from vegetation, therefore, it was considered imperative
to carry aut detailed ecological study. For the purpose, WAPDA deputed an
ecologist from its own pool. The Lcologist prepared a report on this, which is

attached as Appendix “C". However, the main findings have been discussed in

Chapters 3 and § of this report.

§ludy-on Bird Migration through Indus Flyway: Relating to the concern of
impact of the transmission lines on the migratory birds, a study was carried out on
the Indus Flyway. The study report is attached as Appendix “D™ and the findings
have been discussed in Chapters 3 and 5. . )

Archacological Survey: Realising the need of the law, the Department of
Archaeology and Museums was approached and entered into a contract with them
to carry ouit a survey of the Project corridor for identifying antiquities, if any. The
ﬁndfngs of the survey by the Department are given in Chapter 3. ‘ .

Detailed Survey of Corridars: WAPDA carried out a d'c!.nilcd .;urvcy of 100-m

corridor.along the alignment of the propos: nission li Accordi -
T _ proposed (ransimission lines. Accordingly, the
planners prepared Plan and Profile maps. These maps show various {and lge:fl‘ures '

ind infrastructures falling within the corridors. These have been enlisted in tables
 entt :
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safety limits of the corridors were surveyed in detail to establish the ownership,
occupancy, built-up area and type of construction, and valuation of the property
- for compematinn purposes. The same has been discussed in Chapter S. o

''''''

attached as Appendm “E" and dtscussed inC ltaptcr 5.

> Other Conlncts and Data Collcctlon- In view of the scope of the study, soime’
. “specific contacts wére made with difTerent government agencies. These mcludul
. the departments_of Forcstry, Wildlife and Agriculture, and other agencies fike "
“Geological Survey of Pakistan " (GSP), Survey of Pakistan, Soil Survey™
'Pakistan, Civil Aviation Authority (CAA), Bureau of Stamttcs of GOP, Cocal’
" Administration, WAPDA, NESPAK; etc. Discussions were camed out wttft The
It'nowledgeable people of lhese departments 'md nccessary _ ml‘ormntmn W

1.8 _ APPﬁNDlCES
The following appendices are provided with this report: ' B
*> Appendix “A”: List of Preparers and Contributors
This appendix provtdes the list of the persons who have participated in carrymg nul;‘

surveys and in the preparation of the rcpmt This is as reqtured by the World Banks
procedures FE

» Appendix “B™: List of Persons Contncted 3 i o . -

Thts appendtx prov;des a list ol'the pcrsons comacted to dtscuss various aspects of titc '
report. s

? Appendix “C™: FEcological Stml)} Report
This appe.ndix includes the study report on ecological aspects of the corridors of tl:c |
transmission jines. :

> Appendix “D™: Study on the Indus - Flyways of the Migratory Birds

11us appendtx mcludes the study report on the Indus Flyways of 'tlte migratory btrd«ﬁq

L e et
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» Appendix “E": Census Survey
" " This appendix enlists the findings of the census survey carried out for the working
" area to be occupied by the construction of towers during the initial six months of
. _construction period of In and Qut arrangement of Tarbela-Gatti Lines | and I1. This is
. -in compliance to the requirements of the World Bank procedures. A census survey is
a relatively a lengthy process and time consunting. For carly completion of this report.
_the present census survey report covers only part of the construction area. Thc
. ... remaining area will subsequently be covered for the census survey and “a

SN 0.t IC A S Sy 2% 5 S99 S e — 2
- gupplementary report will be issued. - R
o pw*f‘“‘rry ‘ P“ WA Favae it o

Ll g

RS T Y SR ::,."‘, T
pendix “F": Clearance Certificates
o S et T S e Ry B v :
_ This appendix includes cerstificates obtained from dilTerent agencies to fulfi
... -requirements of the Government of Pakistan :
" certificates from the following agencies: =~
R -,:“‘,.27:-_::.; RILEESS ;;‘._V;;'J.-‘«.z}; Ve - 3;‘..?_’_?"__"’;'_-?'.1_‘ i

el

¢ Department of Archaeology and Museums. Government of Pakistan

LA [ o

I g

ix e
and Funding Agencics. Thesc include the

R =

S e .

¢ Forestry Department, Government of Punjab

¢ Eavironment Protection Department, Government of Punjab

o Civil ‘/‘\vié_’li‘nh Authority

> Appendix “G™: Contrac( Clause for Re-vegetalion of Forest Area

The matter of inclusion of clauses related with the environmental aspects in 1I:c
Contract Document was discussed at_length with the Consultants (M/s NESPAK).
They have agreed to include such clauses in the new contract for Barotha-Réwai "
Lines, while amendments will be issued for the already awarded Contract fir
Incoming and Outgoing Lines. In this regard one major amendment relaliﬁ'ﬁn'lla‘a
restoration of sites and rc-vegetation has alrcady been issued to the Contractor. This is

attached in Appendix “G™.

- Appenﬁix “r Data on income and Expenditures of Affectees.

SEES
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CHAPTER 2

DESCRIPTION OF THE PROJECT e

1 o BRIEF DESCRIPTION OF GHAZI-BAROTHA HVDROPOWER.
PROJECT S ’gi@‘

To mect the acute shortage of electric power in the country, the Government of
~ Pakistan planned to construct Ghazi-Baratha ydropower Project (GRIIP). The
planning and design study of the Project, and documentation for tenders were carried.
.out during 1990-1994. At present, the project is under construction and is anticipated’

-t o

.l y‘e;%dtjlp!e.tgd by the year 2003. o5

) 'me Pmyzct is located in the nmtherﬁ’ 'p'artqof i’z;icisfan and falls in ‘the dislric'ls__c'_\m‘-‘
- - Swabhi and Haripur of NWFEP, and Attock of Punjab. It is a major nm-of-(he-_r,iyer.%

- M « power project, utifising the fall of about 76 m in‘_lhc Indus river between the tailrace -
© "% of Tarbela dam and the confluence of the Indus and Haro rivers, a distance of abotd
63 km. ’ R I -

The Project has three basic elements: a barrage, a power channel and a pmvcf‘ )
complex (Drawing 2-1). The relatively flat siope of the power channel will permit
most of the river drop 1o be ulilised for power generation. The flow diverted into the
power channel will be returned to the Indus River afler passing through the power
complex, with no consumptive use of the water. , ’ ;}_g
. - . g
' : : et
The barrage is located about 7 km downstream of Tarbela dam and just upstream of
Ghazi village. This will re-reguiate the daily discharges fiom Tarbela and divert fows
inta the power channel. Compensaiion water during the low-flaw season and exeess
fMlows during the high-flow season will be released downstream of the barrage. The
barrage will be able to pass the flood of record through its 20 standard bays nnd“g”

undersluices.m normal pond level. A fuse plug will help pass extreme floads. Th:
barrage also includes a public-road bridge for crossing of the Indus River. 5

=L
P

The concrete-lined power channel will convey up to 1.600-cumecs from the barrage
10 the power camplex. The channel is $2 km long with a bed width of $8.4 meter. The
water depth in the power channel at full capacity will he 9 m. The bed slope of the
power channel is | in 9,600 and will have a water velacity of 2.33 m/s. The channc)
has been provided underdrainage facilities to keep the groundwater table below the

channcl invert. There will be 34 rond bridges. a railway bridge, 12 i i
and 45 cross-drainage structures. ges. 2 bricge, 12 podestrian hrtdgqs‘

The power complex is located near the confluence of the Indus and Haro rivers, in
_ the vicinity of Barotha village. It comprises a forebay, a siphon spillway R”’
- headponds, a power intake Structure, five penstocks, a powerhousc with five 290 MW
-generatars, and a tailrace channel, The headponds will allow daily pen ]
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system is short of power. The avcragc-anmnl encrgy output will be about 6,600 (G\Vi.
The  power will be transmitted by SOO kV circuits to WAPDA's national grid sy!lem

'ch total capital cost of the Prnjcct at 'icptember 1993 price levels, is estimated at
USS 2 166 M mcludmg the transmission links to the national grid, phyncal
‘contingencics, price contingencies and engincering. The cost will have a Itz}gcl._ﬁ.;
- cnmlmnem nl‘ Uﬁ $ 804 M and a foreign component of US $ 1,362 M. A%

’,Fconnm:c etudles have demonstrated that the Project forms part of the Ie:m-cud
- expansion of the Pakistan power systemn for the full range of sensitivity nnnlyscs
perférbsn:ed The Project hm an FIRR of22 0% and an FIRR of 14.9%. TR
The contracts for civil wurks for Bamgc (C-Ol) and I’ower Channcl (C‘~02) u. ;
lwafd‘bd in December 1995 and for Power Cnmplex (C-03) in February 1997, M
worl on ‘these contracts duly mlrtcd on commencement dates and the cmmtudﬁm
“work | is in progress. For reasons, the contractors of C-01 and C-02 claimed e'nensmn
pf time As per status in January 2000, these contracts are expected to be con o)
By June 2001 -and December 2001, respectively. Similarly, the cnmlmclmn L1124
Power Complex is delayed. !t is anticipated that the works under the contract (ﬁ
will be completed by July 2003.

/-

The electrical and mechanical works for the three components of the Project fall in
nine different contracts. The detail of these contracts is given below. The completion,

dateés of these contracts are in accordnncc \vnh lhe schedules updated as on Jammn’
2000. )

> ME-01 deals with the snpply and installation of Turbincs. The date._.g
‘commencement for the contract is No»ember 1997 and the completion date is j‘;}g\
2003 - e

) MF-OI denls with the (‘cncralors The date oi‘ commencemcm for the cunlrn: T
DCCCMbCY 1997 and the completion date is July 2003. _ ;ﬁ;‘

> MF-03 dcals with Tigh Valiage switch gears, SCADA and Transfurmers. Thc N

~date of award of the contract is August 1999. The completion date is expected to
be Julv 2003.

> MF-04 deals with powerhouse crancs, 'mxnlmry crancs and Gantry crancs. The

date of cominencement for the contract is June 1997 and the complction date is
Apnl 2002,

? ME-0S deals with the Transformers, The datc of conimencement for the contract
S ig April I999 and the completion date is March 2002. :

ey T e

Sy

Q@E-Os deils with the SCADA and Telecommunication system. The' dat

encement for the conmct is /\ugm“f 1998 and the complcuon dme % )

AR

farrags and l'm o
7, ‘while the dat:l:)f'comp



for their installation at the Barrage is December 1999 and that {or Power Complex
s March 2002, L

According o latest schedule (January 2000) of the Project commissioning plan, the
first unit will be ready for testing and commissioning by August 2002. Fach of the
remaining four units will be commissioned with an clapse of 2 months time. As such,
the fast unit wiil be ready for testing and commissioning by April 2003. In view of
this. the construction of power dispersal system is supposed to be completed before

~August 2002. . - . — . A |
2.2 POVWER DISPERSAL. ARBANGI".MF.N'I'S
LN ) . . .
- .21 General

The power generated from Ghazi-Barotha Tydropower Project will be dispe_rsqxl
thraugh WAPDA's existing network. The interconnection of GBIP with WAPDA’S
existing network has been studied in detail (l.oad Flow Studies). The powerhouse at
Barotha can be connected in a varicty of arrangements! Eight different technical
alternatives were studied in order to select the most suitable solution (Ref. Chapter 4
of the Report) The selection of the ultimate solution was made based on its technical

feasibility, cconomic viability and environmental soundness.

The proposed power dispersal scheme includes two $00 kV circuits from Barotha
Switchyard to Rewart Grid Station near Rawalpindi. In addition 10 these. both the
existing 500 kV transmission lines running between Tarbela and Gatti (near
Faisalabad) will be interconnected with Darotha Switchyard through in and o
arrangements. The proposed scheme also includes extension of $00 kV switchyard af
Rewat within its existing boundaries to accommodate new lines from GRIP g
As a part of power augmentation plan approved by GOP in 1995, ane 500 LV
(ransmission line (about 244 km long) will be constructed from Rewat ta Lahere
through a Grid Station constructed at Gujranwala. The plan will also include 220 kV
twin-bundle double circuit transmission line (about. 69 km fong) from Barotha
Switchyard to Peshawar via Nowshehra and Shahibagh Giid Stations. :
Accardingly, the components of the power dispersal arrangement fiom GRIHP and
that of augmentation plan will include the followings: i

» Two Barotha-Rewat 500-kV Lines.

Two Tarbela-Baratha 500-kV Incoming L.ines.

P
¢ » Two Barotha:Gatti 560-k V. Ouigoing lines.

> ():!c .Rﬁ\_\"a!‘-(;_ujrnnwnla-l ahore 500-kV Line. o

> . _‘!f%vq B_a_rqglu:-thvsﬁncra-S!xnll_il)aghfl’csl|g\\(q( 220 kV- twin bundle Lines.

e Al generation will be at S00 kY bus. A §
T SRR SRR ey
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2.2.2 Components of 500 kV Transmission System Coavered in the Study

- OF the tatal power dispersal/augmentation programme described in previous section, __
the scope of present study include the following components:

1. Two 500 kV Circuits from Barmhn Swnchynrd lo Rewat Gnd Station, cnmprmng
the Follmvmsz %ct -upr Rt

> 500 kV Rarotha-Rewat Double Circuit (B-R [Y/C) Lines (1 & 11), comnmlcd -
of two segments. Scgment | (about $6.9 km stretch) running from Barotha -

. Switchyard up to Tarnol-Fatch Jang Road, and Segment 11 of about 2-km -

" length at the end pomnn paswmg through a- narrow comdor near Rewnt (‘rul 2l

o Stahon T

’ - ‘ : S S ﬁ
> 500 kV Bamlha Rewat Smgle C ircuit (9/() Lme-l qtartmg from B R DI('
Segment I at Tarnol-Fateh Jang Road and termmmmg at B-R D/C Seamem "
“Line, a stretch of about 47.7 km. L
SRR g il.r* ;;. 1“:»‘, L T CHUEIEE . IS RN

> 500 kV Barotlia-Rewat Single CerUII (9/(‘ ) I,me-" slamng from B R IJI( ;:;;3;
Segment | at Tamnol-Fateh Jang Road and terminating at B-R D/C Qegment "
a ﬁtretch of abont 49.3 km. -

.'y

L3l
2. Two 00 kV Tarbela-Rarotha (1 & 1) Incoming 1.ines, comprising the following -

set-up’

> A slretch ‘of-about 26.5 km Tarbela-Barotha Double Clrcun (1 &1D) lncnmmg
Line originating from Barotha Switchyard and cxlcndmg to a point near
Tarbcla ("ntu line 1. , iﬁ%‘g‘
> A stretch of about 2.5 km Tarbela-Barotha Incoming Smgle (‘lrcun L me-l S
- connecting with existing Tarbela-Gatti Line-1 at Tower sumber 1 4. g

¥ A stretch of about 6.4 km Tarbela-Barotha Incoming Smgle Circuit [mc-ll
connccting with existing Tarbela-Gatti Line-11 a( Tower number 112. ' i’:’"

3. Two 500 kV Barotha-Gatti (1 & I Outgoing LLines, comprising the following set-
up:

> A stretch of about 29.9-km Barotha-Galij Double Circuit (1 & 1I) ()ulumnn

Lines originating from Barotha Switchyard and extending to a point near
Tarbela-Gatti line [. :

* A stretch of about 1.7 km Barotha-Gatti Outgoing Smgle Circuit Line-1
. conneclmg wu_h exlsung Farhcla (‘am Lme- I at lnwcr numher 140 -

Lo

e ,‘1

£

_ ‘_slrclch of about 1.7 km Barotha-Gam Oulgomg S'mg]e (lrcml Li me-
o mnneclmg wuh exmmg 'Iatbcln-(" nm l.mc-ll al 'Inwcr 143, :
: . b ;




The lavout plan of the proposed power (ransmission system described above is shown
in Drawing 2-2. The streich of the existing Barotha-Gauti Lines 1 & 11 betwccn in and
. out connections with Barotha Switchyard will be dismantled. '

The whole stretch of the transmission lines covered in the present <ludy fall i in { lhc
districts of Attock and Rawalpmdl of Punjab Province. As may he scen l‘rnm lhc

" Drawing 2-2. these lines are so routed as to avoid urban centres and major” ruml
settiements. The proposed alignments also avoid disruption of the cullural propertics
and graveyards. Generally, the area has rugged tnpogmphy with undulating land
crisscrossed by a number of nullahs, rivulets and rivers, and at places htgh-nse hills..
The lands with mild to moderate slopes have been |erraccd fm Inmm (rnln-ﬂﬂ

e agncullure At placu welllcanal lmgnhon n alm pracr' ced Tl A

v b

*“The 'final. allgnmeuh of the tmnsmlsemn lmes have heen selectcd afler cot ¥
* many” altémative routes. Nesides technical, the envnrm\mentallrexetllcmcm concems i
“were the main considerations in the sclection of the routes of the pr
~ transmission lines. The provnsnon of the double circuit arrangemems in the stlﬁ:c
been niade to keep the envitonmental impacts at a minimum Tével. Thercfore, wihe *
major part, the transmission lines are placed on double circuit towers. except \vltcrc
there will be a concern regarding reliahility of towers. : o

Due to rugged topography of the area, the stability and suitability of ground for tower
foundation was the main consideration in their placing. As such, the spacing between
the towers is not uniform. This i is shnwn in Table 2.1 through Table 2.9 altm.hed al thc
end of this chapler o £

The spacing between outer conductors in the single circuit fipes is in the range 1l'mm

18 m to 28 m, while for double circuit it is in the range from 11 m 10 1S m, Tlic

variation in spacing betwecn the outer conductors is (Iuc 1o use of dlﬂ'ercm vau and
. elevatmns of the towers. 1

ag s
ln conqldcratmn of the configuration of the existing Tarbela-Gatti lines, the in a d out -
arrangements have been provided with conductors of 3 bundles each. On the other
.hanld the new Barotha-Rewat lines have been provided with conductors of 4 bundles
each

The detailed technical considerations of the towers, the conductors and olhcr
auxiliaries are given in Section 2.3.

23 DESIGN CRITERIA

2.3.1 Désign Stabdards

General oo Tl : )
i - B, - gh,- J"'}"““ﬂ{’r Lt . S0 --_3‘35' .

Stub;equcm pamguphe presem (hc bs;;ac pa
. parameters adopted in Immm and,
sadaf. lhﬂnnsrmssmn sy«em Thgse devgn parameters are baxed’ o: WM’SA'

Sfpecifiations and practices for mwwg,,s Jine projects;

RIS IR - .



illustrate thal necessarv measures have been taken for the safety of the system, and
consequently that of the people. . L

‘Climatic Considerations: :

S e, PRI

-1t is a well-known fact that the loca!l climatic conditions substantially cnmrpl ﬂ!e.
_ sclection of the material to be used for a transmission line. The regulatory climatic

- factors include temperature, wind velocity, thunderstorm levels, relative humidity,

- atmospheric poHution etc. EO

o e
- H

Tbeprnpoced transmission  system has heen (lesign?d ip cqnsidcralion of l&
prevailing climatic conditions of the Project area. For this, climatic data from various
" melcoiological stations was collected and slatistically analysed for recurrence of 50
years. Based on this, the. design levels of various climatic factors are as shown h°",’?"j;.ﬂ

. EE"_Maximum Temperature © . (.. .. S25° C (655" C with hest

R — gencrated by current) A
Minimum Temperature ' -4.6° C '
Every day temperature 25°1027°C
Maximum wind Velacity 160 knv/hr (44 4 nv/s)

. Isokeraunic level 77-120 thunderstorms davs/year
Maximum Relative humidity 9%

. Atmospheric Pollution : -Industrial N

Conductors and Line Configurations:

- - L R
The selection of conductors is hased on clectrical, mechanical and atmospheric
pollution considerations. The size of conductors is determined such that the CORONA: -
and radio interference levels are within the international acceptahle limits. ACSR 795~
KCM Drake (Ahiminum Conductors Steel Reinforced) conductor has been selected.
According to this standard, cach conductor constitutes 7-strand stecl care with zing -
coating, and an overlay of 26 strands of aluminum. The current carrying capacity of a,
bundle is 895 Amps. -

Studies and economic analysis were carricd out to determine the optimum size of .
cqnductors. In consideration of this, Barotha-Rewat | & II lines have bheen designed
with an arrangement of 4 hundles, while the In and Out arrangements of Tarbcla-Gatii
l &.l[ lines will comprise 3 bundles. The conductors in the bundlcs shall have a
spacing of 457 mm and the bundle shall be placed in vertical formation for double
circuit towers and horizontal formation for single circuit towers. |

. . . W
- The pl?ase spacing <_)r the bundles at towers as well as at mid span has been
qﬂcr’.,’."!!fd.b! taking into account the following restrictions: : R

- IR e
2 e - AT, T

. 2. Minimum conductor-jo-leg clearance of 4dm. L
12 8 10 Aerrri it Sevan foge s o W ey et i
- o epmce o accommodate insulator sirip
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» Space to provide tower steel on the bridge and cross arm of (owers between the
two phases for waist type towers. ' e

PR e SOOI o R — e TR

The ultimate tensile strength (UTS) limits for conductor tension will be as given
below: .

L 22%:6!' UTS under no wind cnndulmn cvery day stress at every day tcmpérlhi?é.f -

final condition o ‘_§f
o P 50% of UTS under full wind load (44.7 m/scc) at every day temperature, final
- condition. ' o ‘ -

“under no wind load condition at minimum temperature, i

a5 +

RS e Iy T

The "Guide Lines for Transmission Line Structural :,naagng.- prepared aind pub
. by the American Society of the Civil Engincers or IEC 826 "overhead lig\t.:,s ’
. Joading” have heen used for. estimating wind loads on the system. ‘ :

FadET e S - £ PR Tt - 2
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Towers:
Tawer Structures: All towers shall be self-supporting type, fattice steel slrucﬂfrg}.'"
fabricated from gaivanized structural steel shapes. The stecl employed will be in
accnrdance with the latest addition of the following standards: . '

> ASTM “A 36” Standard Specification for Standard Steel, s
> ASTM “A 572" Standard Specification for High Strength Low Alloy Colimbium-
Vanadium Steels of Structural Quality, ' .
> ASTM “A 123" Siandard for zinc (Mot Galvanized) coating on prod
fabricated from rolled, pressed, and forged steel shapes, plates, bars and sirips, %"
> ASTM “A 325 Iigh-sirength bolts for structural steel “joints including m‘ﬁ%’ﬁ" ;
nuts and plain hard washers, csy T RS

Ed

ASTM “A 153" Standard for galvanizing of boits, nuts and \;ashcrs. etc.

7 Vl‘lorgzoc_t_talcoqﬁguralign has been used for single circuit 1owers, while double circuit
towers are designed with vertical configuration. Four types of towers will be used 1 -

'l'hc systca:n: These include’ “Suspension™, “Angic”, “Dead End/Terminal™ and -
- “Transposition™ '

vy

-

* ' . ,; *
Tl?c detailed tower dcsign.has generally- been carried out in accordance with the
pnncuple set out in the “Guide of Steel Transmission Towers Manual No. 52 of the

- American Society of Civil Engineers. : ' o
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Towers have been designed for the following span limits:

Double Circuit Towers Single Circuit Towers - —

“ 4-Bundle/3- Bundle 4-Bundle -
quidg Span 365m - ¢ 39Sm %
Wind Span' ' 380m - 410m (Suspension !ower)

R : , 366m (Anglc Tower) =
WeiélitSpﬁn ; 450m - ‘ SOOm (Suspensmn I'nwer)
s e 730m ) ()lOm(AngIc'lmver)
Eldi:l'likl:\eb dimensions: As per WAPDA s practice for 500 kV lines.
Clearance & Loading Towers bm:e dnmcnsmm have been optlmwcd kcepmg
R in view the Conditions of the terrain as well as.
C economics in the foundation cost. v ?g

iy

K
All towers will be cquipped with danger plates, number plates and anti-climbing

devices. Every tenth lower shall have an aerial marker mounted on a bridge to
facilitate identification during maintenance patrolling by helicopter.

B

A

Tower Spotting: Tower ﬂpnumg has Ivccn done with the consideration of lllc
" following factors: . :

!v i
e

g&&v

» Selection of proper tower type and its optimum location,

»> Achievement of economical tower heights with safe clearance,

> Assurance of compliance with desngn load criteria, o

> Location of lowers to minimize risk of foundations heing damaged by ﬂuod
>

>

>

IVe.d8

)&

a

shifling of sands, ctc. .

Providing a clearance of 20 m for the nearest conductor of another power line,

existing or planned.

Avoiding interference with or obstruct to any road way or track which is regularly

used by wheeled vehicles, draught animals or pedestrians

In areas of shifting sand, extra ground clearance has been allowed to ensure thm

movement of the sand dunes will not reduce conductor clcarance below the )

minimum safe value. - '
» The requircments of the relevant authorities regmdm;. distance of towers from

roadways and rallwavq have been cnmplled

o
-4

m‘ v

-."-‘i'(‘. 'AJ'—::' . . _v. R , o

: meds;_lions- All tower foundations hnve bc;cn dcslgned ne mdlvulual lcg l‘oolm

‘j)w Jegs per tower. The Follnwmg Tou mdatmn typeq have bccn consideres
atio

e Hépéndnng upon the results of sml inyesti
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> Submergped
> Pilcs

Dcptmlmg also on the enginecring parameler nf the soils uudcr various condumm
; referred above, different types of foundations have been recommended. This will l!c
dccxdcd when thc Ccmlracmr camcs oul sml mvcmgmnms al the time of cmmmcnon

e
el

_,,_»' . Y ‘\.-v, v .,

' The foundations will be about 2-3m beluw the gmund level \\nlh onl) tower fonlmgx
protrudmg up to 1 m above the ground. The gencral steel structure of the tower will
have a clearance §f 6 mto 8 m_from thg namral p.mund Tlus w:(l faclmate mc‘

Pi le fmmdalmn is cmmdcrcd I’or 4owcr tocauon n( nvcr crmsmg amI a( plncu " e e
,_.!he"sml condition does not pemut thc me ol' nmmal spread footing type foumdal s
Undcr the praem condition of the arca, no pile foundation is required. llowever ¥

"~ the future scenario when Kalabagh Dam will be constiucted, the towers of the
.- reaches of ‘the proposed transmission lines will he whmergcd in the rcscnm
QC'nnsequentlv. pile foundations have heen' pmpnsed in |hesc read\es g

Al

Insulation

The transmission lines have been provided with appropriate insnlation aeecmblu‘ﬂ
These have been determined bhased on degree of confamination in air, power
frequcucy operating voltage, switching and fighting surge voltage under the pnmeul‘ar
service conditions of the line. The type of insulators. Crecpage distance and” ilinl )

diameter-has been selected to suile with the existing practice of WAPDA. In ﬁuc
len:ml the following standards have bcen adopted. SR

> ANSI C 29 l Amencan Nauonal Slandard f'nr l‘leclnc Powcr Insulators.

e i L P o (-gw

> ANSI C292 American N«lum Staudnrd fur We! Pmcc« Pmc:elam. aml
- Toughened Glass Insulators, . , 2y e

R

b 1EC 575 thermal/mechanical performance test on string-insulalor units.

> Other relevant ANSI, ASTM and IEC standarcis.

23.2 Safety Parameters

General

r:nr extra high volmge (EHV) lines :afel »
y conssdcrauons are of two types. Ones,
rel_‘a_lcd 'wﬂh the safety of the system, while otf are thase that relate l?the p():;);t W
cen?rra '( ::"?Tn )that WdM'DA has adapied s - wide (25 m cillier side [Fom
ductor) carridor as ROW for SQ 9 kV '
i ghi: oo e (@nqmlsslon lmes The aﬁpectx




Aspects of Salety of the System
Conductor to Tower Clearance: For the safety of the system, it is. imperauYe tha
any factor that may interrupt the power supply should be considered in ll'me. (Icsxgn'. W
that matter, the clearance of the conductor from tower legs and trusses is of prime
importan \ i ign a minimum cf f 4 m has been adopted” -

- importance. Thercfore. in the design a minimum Cfc'al’fl!lcc of 4 n pled.”
This is based on regulations of GOP/WAPDA and minimum requirements of Nationat

Flectrical Safety Code (ANSI €2). Will ihis clearance, there is 99% probability qf ]
withstanding switching surge of 3-sigma margin duc to maximum over voltage _unfle_r -
adverse climatic conditions. L e T S P

N A

ST

A . . . B S ey e o . . R 1

electrodes of copper-clad steel rods are sunk vertically into the ground to a minimum *
depth of three meter. _ SR “-‘ﬁ»lf‘, B S
g S AN e j«.p‘.‘g-__g I AN - EOARE SO at: 7 AT SN S . . TR

IS SIS S

Lightn ng:ul"erférm\:ince: The (ower genmetry, cleamnce and insulation of {he system--
is designed to perform safely within the permitted lightning intensities. In this respect,
consideration has been given to the tower footing resistance and Isokeraunic level of
the arca. The accepted level is one tripout/100 knvycar due to lightning. ’

. Earthing of the S"Si-(‘ﬂﬂ Fvery tower is cmmcc[cd to an earthing syste'm. This ] .(_‘
keéﬁ’i?ivﬁféf"fomings“rcsislance at a fevel lower than 10 ohms. For this, two earih. -

Ar, A
RREC N T
s

Aspects of Public Safety . , g0
. L

General Aspects: In view of public safety, WAPDA has adopted a policy of keepin
a 50-m wide corridor clear of afl obstructions for S00 kV (and for 220 kV)
transmission lines (25 m on either side from the centcrling). }However, WAPDA
aflows general farm practices within (his carridor, bul trce plantation that cxceeds a -
height of 3 m is not allowed. As such, the cxisting orchards having fiuit trees with &
height of not exceeding 3 m are allowed to remain under the lines. Similarly, Open
wells, including Persian wheels, are allowed to remain under the transmission lines.
However, tubeswells are not permitted under the high voltage conductors. This is for
the reason that piping and cranes used to refurbish such wells could come into contact
with the lines. :

No residential or other public building, like factory, school, hospital, etc. is permitted:
~within the corridor. However, farm buildings, which are not used for residential
purposes are allowed to remain under the extra high voltage lines, provided an 8-m
clesrance is maintained. The height of the towers can be increased to accommodate
such buildings. In densely populated areas, howevcr, the minimum distance from the
centerline can be reduced 1o 21 m, which gives a minimum horizontal clearance of 12
m from the outer conductors, .. rmee .. g
_&,;@‘?m—g}‘,u e O U ) ) -

2 . ° e =
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.

R ra L. ' '.:’ﬁ,?"_,i:' L . I . .

ol Con R Nt LS T T SR CAp e LT G e
RS - A R i AR TP £ Al e m;’g;ﬂ“‘p (ﬂ,ugg.%‘%‘ 7 e
et - Condyuctor to Ground Clearance: The condust 7 to ground clearance is desirable to .

o L ou ~§.£-§%%°;¢fb§e!wssasg,‘:;;ﬁ’;éiﬁs!'uivsz,‘,..mc. In this consideratiog™§
i SRE CIeRTRNCe is'required to be provided for maving ohiects ands the o ot S

i m, wilistnding, SEhing. Srsry
Wihder” adverse atmospheric condiiions.
o LUo2-10 0T




voltage gradient at ground level and maximum current induced in a person less than

the intermationally allowable values. As such, the tofal conductor to ground clearance

-shall in no way be less than 9 meter. This is in accordance to the rcgulalmm ol

Gaovernment/WAPDA.

WAPDA has accepted current international standards for conductor to ground
clearances for the construction of $00 kV transmission line projects. The specific
standard aocepted is that of the National Electrical Safety Code (ANSCI (°2),

currcmly appllcahlc in the United Slmcs

*The permmlble conduclor clenrance: (at a maximum lemperature of 65.5" C) are aq'j‘

“f.'*?":“ fnﬂows CTEERID e e e S CoF
> } ultlvaled land lraverscd by vehicles 9.00m :
> Rmd and Streets 7 2.00m .
) fw(‘ nkm‘n'u:in:ca)mog and Powcr Lines | L e
¢ Power f.incs up to 132kV 4.50 m
4 DPower linesupto 220 kV S.00m
¢ DPawer lines up to 500 kV 6.70m ‘ ' .
~ Highways 1175 m
> Railroads » C IL7Sm
# [lectrified raifroad trolley wire AS50m
> River at Iiigh Mood level : 7.00 m
~ Places accessible to pedestrians only 800m -
# Building roofs not accessihle to people 6.00 m COTEER
# Building roofs accessible to peaple R00m o
> Tapsof trees (orchards) 600m
> Canals 900 m
3 Lightning protection wires 400 m
2.4 CONSTRUCTION PROCEDURES '
2.4.1 General

:.mangmﬁcam effects on the local environment, ‘Several precaullom have been
: ::‘ the selection of routes for the lincs and” “design of '(hes sysiem to mmm
- vmmmenlal dJegradation. However, the conatruction of lhe system is_of

sl b mw.mummr‘un GHlrac

As dncussed in Section 13.1, except for a few areas the Project will’ ha\'e

¥

\\iﬁ_‘i:h mly dlsmpi the environmental and’ socxal sefti

L ARy
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engineering practices and follow the specified codes of construction of transmission
~ lines. In this respect, WAPDA has laid down some construction procedures. These are
“discussed in the following paragraphs. : :

, .
PN
CO .

X \‘f")r.

%

- A8

2.4.2 " Accesses to Construction Sites
S : \
in aligning the extra high-voltage transmission line, an effort is made to pass it
through a terrain that is thinly populated and rarely approached. As such, the
“accessibilily to construction sites becomes a prablem. The contractor has to develgﬁ;g
“Iarge number of tracks for transporting the material. ‘This results in severe dnmag.e.;ﬁ Y
“natural vegetation and distuption tp habitats. Ilowever, in the case of present Projeet -
. . the situation is not so.- The whole lengths of the proposed transmission lines
. approdchable through about 67 major or minor metalicd roads and about 147 Kutcha
village tracks. Almost all the village tracks are linked to the metalled roads and?ﬁ‘?e__“
thus accessible to vehicles. There may be, however, certain areas in the hilly ln?ts
where the contractor has to develop a few tracks. New access tracks will be m'a“d‘é.
tractor mounted blades having normal width of about four to five meters. While.’s
channels & pipes will be used for making temporary smail bridges on nuilahs and”
rivulets. In this respect. care will be taken that the disruption to the natural vegetaliﬁ_il

. sk s

is kept at minimnal. :

In the contract, WAPDA specifies that the contractor will not cause any damage to the
existing roads and village tracks. However, in case of any damage, the contractor will
be responsible for repair. In this context, WAPDA Lounds the t:nntfactor’s”'-ri?~
withholding a 10% amount from the contractors interim certificates submitted to the
Engineer for the payment.

243 " Clearing Right-of-Way (R.O.\V)

>

To rr.rinimise the environmental impacts, WAPDA narmally impose restrictions on )
clcar.mg of natural vegetation from Right-of-Way (ROW). This is allowed to an extent
that 1s necessary {or the safe construction and operation of the lincs. For this, the azes
required for placement of tower footing has to be complctely cleared of vegetation.
crops :m_d trees. In (he rest of the ROW, selective clearing is done. Trees over 27§
meters in height, which may obstruct stringing or create hazard/danger to the
transmission line, have to be removed. On the other hand, the clearing of desert
vegetation is restricted to that which is required for placement of footings and for the
asscmhly. and crection of towers and wire pulling sitc. While no such clearance is
allowed. in orchards or other areas having fruit bearing trees except speciﬁcalls‘r
approved by the Engineer in case of having no other alternative. WAPDA has given
raqvan'_la__gve to the landowner that the cleared materials such as ‘trees crops etc. willbe
..ttie property of [‘a'pdgwr.ier. While other materials such as fossils, coins and an'u'q' ;%é:‘
discovered _on, the  site of the work will be deemed as the property R

APDA/Department of/_’_\"rt::_h_ago'l'ogy Museums, =~ TR e A




244 Tower Foundations and Frection

Siting of Towers

“~drawings. These have been tabulsted in Tables 2.1 through 2.9. Based on’fh

nol accessible by the machinery, Such conditions arc not encountered in the Project

comdor. Therefore, the use of herbicides is not foreseen. The same has also been
confirmed from the contractor mobilised for coustruction of In and Out - lines.

However, should there be a need of use of herbicides, the contractor will do so with
the prior approval of the Engineer, who will be full responsible for overseeing their

“xafe use.

t

The tower locations have been indicated by the Consultants on Plan and

contractor carries out investigation for the site suitahility for foundation. This pertains
to physiographic and geo-technical investigations of ground including subgoil and_
b s e

. goundywater testing. I the subsoil conditions do not allow for any type of Tax ﬂ“‘;}. "

" “specificd by the Engineer, the location of the tower is changed along the’ 0.

11

" % .5 with nut and bolt, which are tightened to the specificd torque. T rr

requirement. In rocky areas. some blasting may also be involved.

L . . . R
Lo |

M H " e 1 . T i SEass]
consultation with the Engineer, without affecting the alignment of the transinission

line. '

© e R

Fxeavation and Backfilling of Foundation

Depending upon the type of tower and subsoil condition. the tower fmﬁgﬁgflhve

.

variahle dimensions. However, on an average a 900 5. m working arca is required for
excavation of normal foundation and 1200 sq. m for that of pile foundation. The depth
ol excavation for normal foundation varies from abowt 2 m to S m. The excavation for

s

 site

cim

tower footing is carried out either manually or by mechanical excavator as"j)"er

R

- - P

R R N

After ﬁ:u:ng steel rebars and concreting, the ditch is refilled with excavated r:\ileiial '
and the site is brought (o the original ground level. As such, only four tower pedestals
profrude above the ground level by about 0.5 m for normal foundation and about 1.4
m for pile foundation. Under submerged condition. however, the elevation of the
pedestals is determined from the water levels. The diameter of the pedestals varies
fromabowt 0.7mto 1.1 m. ‘

Steel Tower Erecction

T‘O\Vcr_;lrectinn ‘is done on the contreted locations with the help of Derrick Pc;les or
crane. The required working area for this activity is about 250 sq. m for cach tower.

~ The tower is erected in panels of 2 m to 3 m height. The pancls are assembled on the

ground, lifted in parts with the help of Derrick Poles/crane and then joined {

'2-13




2.4.5 Stringing of Conductors and Shicld wire

SN - - -

Afer tower 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 of tensioner,
puller and conductor reel; installation of insulators and other hardware, etc. The
tensioner and pulier are temporarily anchored on the both ends 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 interruption to trafTic or
shutdown of the power in the existing lines. N : 23

LAy -

e e T

"7 28 .1 CONSTRUCTIONSCHEDULE R

The Consultants (M/s NESPAK) have prepared an implementation schedule for the
. Project. Revised Version of the schedule has been attached as Table 2.10. Thé
. schedules for ADB-and IDB sponsored components have been shown separacfe‘f“"ii

These include In and Out Tarbela-Gatti Lines 1 and 11 at Barotha (Contract 1) a#
Barotha-Rewat 1 and 1T l.ines (Contract 2), respectively. According to the schedule,
the Contract | has been awarded in October 1999 and the Contractor has moabilised.
The Contract 2 is tentatively scheduled to be awarded by May 2000.

In spitc of the fact that the Contract | has been awarded. the Contractor has not yet

~ sarted the consiruct for want of clearance of EIA and RAP, i.e., this report, from the
- concerned agencies. According to the original schedule, the work on Contract | was™
expected to be completed by March 2001. The delay in the preparation and approval

of this report is likely to delay the completion of this component for few months.

A’ccord?n.g to the revised schedule, the completion date for the Contract 2 is May
2002. Thix includes construction, final inspection and festing of the lines.” L

.

2.6 WORK FORCE

The Prncht involves many construction activities. For the purpose of ease, these are
lumped into .(hree main activities, namely foundation laying, tower erection and
cnnduclo-r stinging including fixing of accessorics. Accordingly, three types of
construction crews are deployed for the work. The work force required for each main
activity 1s as shown in the table on page 2-15.

Iis cslima(e.d that for f‘ccomplishing the wark as per schedule, three to four crews of

| 'c:::"?smeo ;vtl'll be rlequure:."/\s such, about 800 people will be engaged for about 20

N - U1 these, the unskilled labour will be 400 peo i i ’

* the loeal commuie. " pour will 0 pe ple, which would be hired _fmnl_“‘
. ' . b -".-’ ;,'A'.‘-' I . S : J:A ;-. f:";\i’:;‘-;§

o . [PTSA

Craj
]
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WORK FORCFE. REQUIREM ENT

- Stafl Foundation Crew | Tower Erection Conductor - - |-
: Crew | _Stringing Crew
'.S.Eigi;;zfi;rgg 1 | e
|.Sitc Engincer } ] -
Supervisor 1 -
Foreman 1 K
Astt. Foreman - - I
Surveyors - I - -
Skilled Workers 12 8
St PSemi-Skilled - S AT -8 e
.. | Workers ' CT : . =
J Unskilled/helpers - 22 = | 21
Drivers ‘ 3
Total - 44
2.7 PATROLLING AND INSPECTING PR()(TEDIIRES_,WKQD

SCHEDULE

A S00 kV transmission line is a vital link in the transmission grid system of %ﬂ

Any outage on the line would seriously disrupt the power supply to the n}{t’g’sﬁ;}d -

centres, possibly creating extensive damage and losses. Therefore, every is

made o keep these free from any breakdowns. Careful patrolling or inspection of.1he

lines may climinate all unscheduled power shutdowns. Grid Station Const m

(GSC) Division of WAPDA maintains regular patrolling/inspection staff” Q‘rﬂ;e
. N a1

purpose.. ) L

The patrolling crews are scheduled to carry out a general inspection ,oﬁﬁe
transmission line after every 3 months, while a comprehensive inspection is carried

r

oul after every 3 years.

- x

WAPDA has prepared maintenance manuals, which enlist the items to be checked by

the Inspection Crew during patrolling. Following paragraphs provide a checklist for
each structure. - - R R

.

Foundation

P Check for any soil settiement lg‘rp“ljgjd__lhc foundation chimney, any unusual
" between the stub angle and concrete and/or cracks in the concrete chimney.”

Y

— LA

S e

A

IR g e ohin . A
P A T C R
: )’- Check for ernsion in’ and aro

foundation. Where erosion exi

form, .take. 3. measuremen

;the locations and extent on Ahe.
re finc, Note if & stream
22 ‘. At




Steel Works
.. ,1'".";'.7'7'*"’»‘._:?;.“: L o . .V:._.‘,: ._‘:-

> Look for bent or missing steel mémbcfs,_ missing or |oose bolts. An excellent test

» Check the stock-bridge dampers_ on the shieldwire 1o make sure they are in the

-~ proper position. : S
. - S, - o —~§, . -2
<i.;I3ampers can slip out on the wire and ), |

note any damage done by farming operations near or under the tower. Towers
located in the active hill-torrent zone will require inspection on a continual basis.
> In areas where the line crosses hills/lowest slopes, very careful checking of
ground clearance and the amount of foundation chimney that is exposeq must be
done. It is anticipated that during difTerent times of the year, either soil may be
~drilted up on the tower legs or chimney may be exposed. These should be noted
“and immediate corrective measures taken to ensure uplift capability by replacing -
‘backfill or re-establishing minimum ground clearance.

s =

.- A ’ A -1y

Ty

. Ty
’

Pt

in addition to visual inspection is to strike the tower leg angle sharply with a stick
of wood or rubber hammer. Any loose bolts or members will sound with a raitle.

oL~ R T :
- N . T -

. xb?ﬁti g

Conductor, Shicldwire, Hardware and fusulators

Conductor is the most important part of the line. A very thorough visual inspection
shall be made. The checklist for this component includes the followings:

» Check every bolt, nut, pin and cotter pin on the conductor shoe, shackles,
cannecting links and other hardware fittings for looscness or missing. p
> .C:'heck- for chips, dirt and/or lightning “tracks or marks” on the insulators. This -
lightning mark will especially show up on the first few insulators nearest the N
tower altachment point. " '
There will not be cracks of any size in the insulators because before porcetain wi ,
crack, a piece of the insulator will break off. Always look around the base of
every tower for pieces of insulators, pin, bolts, nuts etc. :

K]

:i;, e

> Chet.:k every clevis pin in the insulator strings for missing cotter pins. Note that a
clevis pin can work itself half way out and still holds. First, the cotter pin falls out.
next with the continual vibration the clevis pin can vety slowly work itself out to a
point ».vhere the pin only holds by half of the clevis. You can spot this condition
by a slight tilting of the insulator below or beyorid the loose pin. This also applies
to shackle or hardware pins and is a very serious condition. Report it immediatety.

‘check




A\

A%

On dead end towers, check the j jumpers to sce that ail bolts are ught tn lhe jumper
pads. Also, there should be no missing or loose pins.

Along the fine, check the conducior spacer dampers for loose bolts or broken
dampers. Check the conductors for frayed or broken strands.

Spot-check ground clearance and observe if any building or structure is bheing

constructed under the line. Also, check for any trce growing near or under the
line. Report these conditions immediately.

2- 17




TABLE 2.1

LOCATION OF TOWERS
Tarbeia~sarotha lncomlnq Doublo Circuiti & B

Sheet 1 of 2

Type of| Otiset-Angle { Reduced | Towerto| Distance Minimum Remarks
jTower|  of Dlsunco Tower Between Clearanos
| ] Transmission] < pm) Oﬂnt(m) _ Angle | - Cob
Une™™ ™ [ 0 hs % Towers {m) | ‘Conductor | .- . -
RN ‘ . from <" .
Ground In
_back span
- . (m)’
0 0 : 18.70 e yet t0 be gk
D03 {52°-38.3T (L) 263 _ 263 263 10.70 2.40 -
IDA3 _ 116°-29°-53" (L) 538 _276 27¢ 10.70 12.00 B
DD3_120°.55"-37° (1) - 918 377 - 373 1770 19.00] Taitrace ares. a4
D03 20°-41°-28" (L 1,850 934 934 — -« JVoid from RD 915 lo 184
083 f _3,18 31 7.70 .00 g
-lDs: 2,43 250 18.70 10.00 T 2 g
- -iDS3 89 260 —21.70 13.20 -y :
DS: " 3,101 410 - 701 1 s
DA3  |3-29-37 3413 312 1,563 21.70 1 420 From 07000 3ouz : g
: 4 n H ] diversion may be 1e '_& . o
settiement in front of
Model Vilage. s 12
DS3 3831 418 21.70 10.00 =
553 4 111 280 19.70 16.00 |
DS3 4,469 358 19.70 10.00
DS: 4,841 372 23.70 p.80 -
DS: 5191 350 21.70 11.20 >
DS: 5,543 352 25.70 18.80 I E
Os: 5,891 348 21.70 12.00 ]
3 8,201 400 21.70 . 11.00 B
DS: 8.50¢ 210 21.70 12.60 s -
0s3 8,851 350 19.70 18.00 e
DS3 7,141 290 . 2170 13.20 e -}
DS3 y 7,551 410 21.70 9.20 o
DS3 7,921 370 17.70 9.60 s 3
DS3 8211 290 21.70 14.60 o
DS3 8,491 280 21.70 1520 s
0sa : 8,841 350 10.70 16.80 A
A2 30722427 (L) 8,128 285 5713 15.70 9.60 e
OS: 9,472 346 2570 13.40 o
S: 8,754 - 282 21.70 9.80 B
Ds3 10,200 448 17.70 13.00 -
(DA 10,490 290 19.70 11.40 :
DA3 10 770 280 18.70 10.00 i
DS3 11,188 416 18.70 11.40 Rats
Ds3 11,510 324 19.70 8.80{Top of very narrow cilf st RD
11260 may need cutting by ¢
- m, e
DS:I 11,790 280 18.70 13.20
S:l 12,230 440 18.70 11.00 :
53 = 12,430 200 17.70 1420 -
- {8 12,780 330 Z 25.70 11.20 e |
s 2Tk — i 3.00 IO B
l A2.00 ) 1
: Y200 - E=
. ‘o N Wy =
DS3 — -
e A
"".;""_':-:*;-‘.-» V - 4‘5*_ 1 RN



Sheet 2 of 2

TABLE 2.1
LOCATION OF TOWERS
Tarbela-Barotha Incoming Double Circuit1& Il

Type of| Ofiset-Angle | Reduced | Towerto| Distance Tower Minimum Remarks
Tower of Distance Tower Between Helght Clearance -
Transmission (m) Offset (m)| Angle (m) ¢ of s
Line Towers (m) ’ Conductor ’
from
* Ground in
back span
{m)
DA3 7°-58'.48" (L) 15,288 154 656 15.70 14.40
foas 1 15560 272 : 19.70]. 14.00 ERIEITe &
DA3 11°.14.30" (R) 16,050 490 762 15.70 13.40 R
0s3 : 18,290 240 25.70 12.00{ Stk
0S3 18,890 400 17.70 12.30 R
DS3 18,850 260~ "~ 17.70 10.00
DS 17,320 370 17.70 13.60
DS3 17, 690 370 19.70 10.20
[0S3 18,070 380 18.70 0.00 <o gt
0s3 18.330 260 18.70 14.40 : i i
Ds3 18,730 400 21.70 9.80
DS3 19.070 340 21.70 9.00
0s3 19 400 330 17.70 11.40
DS3 19 710 310 19.70 10.40
0S3 20.054 344 21.70 9.00
DS3 20.430 376 17.70 12.00
Ds3 20,740 310 19.70 11.00
DS3 21,070 330 19.70 10.00
0sS3  [1°42°07 (L) ©o21.4m k2T 5.361] . 1970 11.50(F o1 safety of nearby houses
faling outside (he corridor,
the iower will bs relocated
appropriately of fenced.
DS3 . 21744 333 19.70 840
D53 . 22.078 334 21.70 840
003 125°-55-30"(R)] 22,474 396 1,063 18.70 10.00
QS:I 22.790 318 17.70 13.00 )
DS3 23.134 344 19.70 860
DS3 23510 376 '
5S3 23-870 2 18.70 9.00
Lk 27260 398 21.70 10.00
DS3 24‘588 53 21.70 11.00
s 8 17.70 900
DS3 - 24.870 282 17.70 13.00
g?g 20-22:39" (R) gg 41 ;3 278 2674 17 70 11.00
53 227 322 19 70 11.00
DS3 T ag 21.70 16.00
A 270 )
003 8,44 17.70 11:00
28.442 302 1.294 19.70 14 00| Switch-over Tower from DC
loSCl&
Note:  DA3 Double Circuit Mild Angle Tower ( Angle < 20%)
D83 Double Circuit Suspension Tower

DD3 Double Circuit Dead End Tower or with Angfe > 20° hut < 60°

ALY



Sheet1 of {

TABLE 2.2
LOCATION OF TOWERS
Tarbela-Barotha incoming Single Clreuit |

Type of} Offset.Angle | Reduced | Towerto| Distance Tower Minimum Remarks
Tower of Distance | Tower Between | Height | Clearance
Transmission| - (m) Offset Angle {m) o
: . Line : {m) Towers - | Conductor A
: (m) from L T EES
: Graund In -
R back span : .
- SRt R . e {m) e
OD3  [7°-30-157 (L ~0. 0 0 "~ |Bwitch-over Towerfrom._,. | -
} N e R e DC to Incoming SC I &1
DGM G ._280 250 R ~ - 10.25 14 114
§_€M o e -~ 940 390 PRel 1] N 15 ST
SGM ~o b 1,044 404 - 25 15 L oA
OGM _ 148°-28'-47 (L 1391 347 1,391 25.3 12 :
SGM Y 1,770 378 : 31.5 10 :
jOGM - 2,196 426 T ~19.25 c 4 e
- OGM §1°-440 (L) ;:?‘f’ez a7 - 1,078 ‘ “_1‘9_25 . 12} Conncction witl exi :
B E e 500 kV Tarbela -t - | ¢
liuc at Tower # 114,
Note DD3 Double Circuit Dead End Tower, without or with Angle > 20° but < 60" i j,f;«
DGM Guddu-Multan Type Dead End Tower, without or with Angle > 20° but < 60° v
8GM Guddu-Multan Type Suspension Tawer
v 3
220 ' ‘ Tl




TABLE 2.3

LOCATION OF TOWERS

Tarhela-Barotha incoming Single Circuit I!

Sheetl | of 1

Type of| Offset-Angle | Reduced | Towerto| Distance Tower Minimum Remarks
Tower of Distance | Tower Between Height | Clearance -
Transmission (mv) Oftset Angle (m} - of
Line (m) Towers Conductor
{m) from
Ground in
back span
fm)\
DD3 1°-00°.00" (R) 0 0
DGM o - 250 250 18.25 15
SGM 716 466 21 10
SGM 1,030 314 19.5 16
SGM 1,314 284 21 10 . 2
SGM 1,894 380 29 11 -
SGM 2,094 400 rij 9.8 :
SGM 2.410 - 318 30 18 F o R
SGM 2.800 390 - 21 16 i
OGM 187-17°-0" (L) 3.144 344 3,144 17.85 9
SGM 3.510 366 25.5 12
SGM 3.826 316 22.5 9
SGM 4218 392 255 9 n
SGM 4 620 402 30 9
'SGM 4 880 260 18 15
DGM_  45°.39-0" (L) 5372 492 2,228 17.85 10
SGM 5.560 188 2.5 8
SGM 5,900 340 21 14
DGM 8.180 280 19.25 9
DGM 1527147457 (1) 6.406 226 1.034 Tarbela-Gaiti-1l
Connection at
19,25 13{Tower # 111.
Nate: ggig Doubin Circuit Dead End Tower, wilhout or with Angle > 20" bit < 80"
3 Guddu-Mullan Type Dead End Tower, wilhout or with Angle > 20" but < 60°
SGM Guridu-Multan Type Suspension Tower ‘
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TABLE 2.4
LOCATION OF TOWERS
- - - Barntha-Galtl Outpoing Donble Chenit 1 & 1
Type {Offeet-Angle of} Reduced | Tower to| Distance Tower | Minimum Remar ke
of Teanamisclon | Distance | Tower Retween Height Clesrance
Towner Line © {m) Offset Angle {m) " feom :
. : (m) Towers Ground In
: {(m) back span
' . . ("‘) .
0 0 Angle yet (o be given
DDX U1 1.9° 1) PLE] 252 252 21.70 . Plannig of Transmission
S LT R N . kne from Rarotha
LT I S P Swilehyned lo RD 252 s
IS Sl . SR BT B v - fyet to be finalised, therefive] *~
I - e - elesrance ol the conductorn |« *
1‘_ i O . e oy from ground ot known. - | - -
NDI {94731 (1) 473 2 221 9.70 16.4¢1 i Y
DAY ]8°-35.36° (L) . 238 365 365 9.70 9.00
A 5711837 (L) 1229 91t _ 39t 19.70 15.00 - S
N T R 1.590] — 361 ~oa 193 woof - ..
DAY {2°.570" 11, 1.833] 263 ~ 526 21.70 18.004 A !
1)S3 2,179 324 23.70 14.00}
DS3 2.509 330 2170 11.004
1353 2,829 320 23.70 16.00
183 2.129 3K 21.70 1.3.00
DA3  [1X.5Y0" (1)) 3.538 406 1.680 15.70 9.00
})S3 3779 244 23.70 940
$IS3 4490 30 19.70 1700
PDX 23 J34-15% 1) 4_347 248 812 15.70 12.00
_DS;! 4.68) 342 172.70 11.00
1383 5.049 360 17.70 9401 Crossing |aio River
DS3 534y 300 19.70 13.00
{IS3 5.629 230 12.70 11.00
1S3 5.987 60 . 12.70 11.00
1)S3 6269 280 17.70 10.00
183 . 6.519 250 21.70 13.00
IDAS 11 °«46"-18" (R) 6.924 4ns 2577 19.70 .00
(3 : 7.239 318 - 19.70 11.00
1383 7.420 230 17.20 1100
1183 1.779 290 17.70 12.00
1353 8.073 294 19.70 1200
DA3 11921907 (1) 8412 339 1 48R 19.70 9.00
1S3 8.769 357 19.70 1100
1S3 9.138 366 19.70 9.00
1S3 9449 3 21.70 10.00
1A 12°47.357 (1) 9,866 417 1 A8 19.70 » 900
DA3 _ |4°-36-35° (R) 10289 423 423 19.70 11.00
DAJ 10.609 320 19.70 11.00
L),:.; : :gg;) ;m . 19.70 10.00
= —h3Z 60 19.70 13.00
= hH 19.70 1.0
_ 11.989 19.70 10.00
!D;; - 12229 27.70 18.00
. 25.70 1100
22.70 14.00
230"
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"'TABLE 2.4
LLOCATION OF TOWERS
Barotha-Gatti QOuipning Double Cireait 1 & 1

Type |Offcet-Angie off Reduced | Tower o} Dictnoce Tiwer Minimum Remarks
of Transmiscion | DMeianece | Tower Retween Height Clenrance
Tower Line (m) Offset | Angle {m) © from . L
‘ (m) Towers Ground In| A 5
' (wm) hack span o
(m)
DAY [2.8%207 (1) 14380 401 4091 25.70 JAX
1JAL 14.951 573 25.70 12,00 Nandnna Kass Croasing
DA 15.4060 316 21.70 13 00 il
1S3 T 18749 280 17.70 10.00 : R
S R T 16158} 409 1.778 17.70 12.00 . a B
0S3 16489 131 17.720 13.00 Cersaae g
1383 . 16.893 404 15.70 1000 ST T
1S 17.161 268 17.70 T 12.00 SO
1)S3 17189 228 21.70 1540 "~
DAY 12 <1217 (R 17.910 521 1.752 21.70 9.00{Nsaidann Kass (.'touig____ .
183 18287 377 21.70 10.00 b
NS ~ {1860 352 TR 1600
)53 1 830" (R) 18997 358 1.087 21.70 9.00
nsy f_ 19.119 322 19.70 12 -_
1283 . 19.600 290 - 21.70 14.00
DAY R 3407 (1) 14.997 ARK 1 AMK) 19.70 1000
psy [ 20411 114 T IR oo
D83 - 2034 1o 21.70 1300
] R 354 3590 o
183 21,158 354 25.70 2.00
1S3 21839 184 27.70 14.4X)
Dsa . 1 22440 310 21.70 HLO0
sy 22521 n 19.70 9.1%)
s 22299 378 21.70 9.00
S 21269 170 2370 1100
: ::3‘ —_— . ;’3“(;?3 3‘::0 21.70 10.00
T :1-“'9 \63 21.70 9.50 e
LAY . 19.70 1100 -
D83 24.661 332 19 70] - 11.00
DAY [1854r 0, 25018 354 ) '
e :;5.19; 234 S.018 1770 - 1000
a3 . - . 2170 1000
e 25675 280 17.70 12.00
1S3 6048 370
e TE 2001 ; 21.70 12.00
207 (RY 20,228 1R0) 210 21.70 17 I ALIock-Fareh Jang Reoad
Crossing
= 13 ;:i 1% STR] RN
sy~ = T Mo 230 om
X (ST, = ;5 400 21.70 12.(X)
D% : 57‘):;: :;: 1475 21.70 12001 Tumnk Road Crossing .
LA 28391 300 : :,’ ;’:: 13.00
NS B = = . 1300
T =8.564 270 17.70 11.00
1S LS. 270 1w B
= 29.204 300 19.70 13,00 -
DS 29.554 380 -
DY 10 .orn" Ry ma4 180 ERLY] 19.70 - 2.0 - ﬁ_’&. :
- - 19 70 1200 Switch-over Tower finny |
“:;” DCtoSCslall il
] o
, - mgﬁm'““”""”’ T
& ?% IS Mm&uurm"%‘g..’:.:‘;w;‘. PP SR
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TABLE 2.8

LOCATION OF TOWERS
. Baratha-Gatll Outgoing Single Clrcuit |
Type ot} Ofiset-Angle | Reduced | Towerto | Distance Tower Minhknum Remarks
Tower © ot -Distancs | Tower Retween Haight  |Claarance of
Transmission {m) Offset Angle (m) Conductor
" Line © m) Towers . from Ground
) - ¢ty . in back apan
(m)
D03 |00 (R) 0 0
OGM __ [25°468.40° (R} 3] 328 328 9.25 10.00
ISGM ‘. o I 800 272 8.00 12.00
T1GM - 870 270 . 27.00 12.00 :
TGM ) 1o 20 27.00 18.00 {:
OGM Y 1,482 412 17.65] . 10.00 :
OGM  142°4T-20° (R)] 1.694 212 1,368 19.25 15.00| Tarbeia-Gatti || Cannection
s L . - Tower # 140
Note: D003 . Double Cicull Dasd End Tower, wihou or wilh Angle > 20" bul « G0* .
- DGM *. Guxddu-Multsn Type Dead End Tower, mm«wnm»zo'mew :
SGM + Graddu-Multan Type Suspension Tower Sy .
TGM Guddu-Multan Type Transposllion Tower o . :

o

",\{i Lt



TABLE 2.6
LOCATION OF TOWERS
Barotha.Gattl Outgoing Single Clecuit I

Sheet 1ol §

Guddii-Multan Type Traneposition Tower

na
ry
<v

Type of| Offset-Angle of| Reduced | Towerto| Distance Tower Minimum Remarks
Tower | Transmission | Distance Tower Between Helght  |Clearence of
Line {m) Offset Angle {m) Conductor .
(m) Towers from Ground
{m) In Backspan
{m}
DGM _ 260 260 71.65 12.00 -
SGM - 804 A04 21.00 9.00
SGM 1,060 396 27.00 11.00
SGM \ 1,280 230 31.50 24.00
SGM 1,530 240 21.00 17.00
SGM 1,960 450 21.00 14.001" -
AGM  [15°.34.30" (R) 2,314 354 2,334 19.25 9.00iDistance of Angle Towet hom
Lo . : : DC tower el -
SGM 2,730 396 8.00 [X o G
SGM 2.990 260 8.00] . 12.00 =
SGM 3,264 294 9.50 10.00
AGM  |1°4-15"(R) 3,645 361 1,311 19.25 9.00
SGM 4,040 395 27.00 9.00
SGM 4,450 410 18.00 10.00
SGM 4350 400 18.00 13.00 o
SGM 5220 390 18.00 9.00 o
SGM 5,500 260 19.50 13.00 o
DGM__ [31°-28-00" (L) 5749 249 21041 19.25 10.00 T
SGM_ ) 6.080 3N T X 11.80 T
SGM 8.380 300 18.00 10.00
TGM 6.794 a4 27.00 9.40 N
1GM 7 156 362 et : —_
SGM_— 7.336 383 — o e -
o s 2 22.50 9.40 |
7,950 413 19.50 10.00
AGM _ 1167-13-12° (R) 8277 327 2,528 17.65 14.00 o
:g: ] ::.g;g :sea 17.65 7.00 ]
AGN O8I TR 5o 3¢ 18.00 11.00 _
e ) 408 338 1.131 19.25 9.00
. 9.704] . 3868 27.00 9.00 T
SGM 10,200 -
———— : 408 21.00 18.00
SGM 10.460 260 It - -
o1 - 2460 36 21.00 , 14.00
| ——— , 60 21.00 9.00 T
11,180 350 21.00 10.00
e T 11,480 300 19.25 16.00
(R) 11,731 251 2323 19.28 15.00{ Tarbela-Galti It Connmetion al
Tower #f 142 ]
Nota 32:‘ g::v;t:: ;::'r'-::‘l L:oa’dgnd Tower, without or with Angle ~ 20" hut < GO"
AGM Cirddo. M ype gad End Tower, without or wiih Angle > 20" but < 60"
soM ultan [ype Mild Angie Tower (Angle < 207)
T C:"M Guddu-Multan Type Suspension Tower
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TABLE 2.7
LOCATION OF TOWERS
e Barotha-Rewat Double Cheuit 1 8 11 e
Type of| Oliset-Angie | Reduced | Towerto| Distance Tower Minimum Remarks
Tower of Distance { Tower Between Height Clsmance
. . [Teansmission]  (m) Offset Angle {m) of
. : L tm) - Towers + . | Conductor
. . {m) hom
s N Oround in
back span
{m)
17|
30° 0425 2 289/ 21 3.
- - 18°.03.24° 87 291 291 {
-y 10°-08-37" [ 7] 360 306 2
- [X] § 7 : kY
i = i 380 N T Y 1
* 18°-09°-06° 19. 971 17, "1t 5
e R a7l [ < .2t 1 5
s . =~ 21 11
Y 01 3 § 21, ]
N 06 A4-aT R 305] 1077] FE] t@
e 38 —
s W73 g - 1
v e . S RS )
o ] 283 RN ] 17
4962 428 27 9
s_z%l 308 7.00 10. s
DA 590 634] 23.00 9. :
DAT__ |~ ] 8193 p 21,00 13 IR o
DAt 6783 21.00) 9 00 Haro tiver crossing. The level
of sng of conductor is lower
(E1. 262.6 m) than the high
flood level (El. 297 m) in the
tiver. The submergence of the
conrhuctor al high Rnod is” " .
incorporated in the fngl - - :7 -
e e — : n. b A
23 [ e
a7/ []
17, 154
. s L —
— i - ] . T Y
. 131°-39.30° 2 FIX X
— F [1
9. 112
oS p7] 90
23 12.
170 13.001
T 230 9.80)
A1 21.00] 9.804 - .
; 004 - 8.00{Leciga stRD 11793 wil be ]
1&2!"!0.&6«00@ )
clesrance. Il A
: EIn - 1 i —
21 000 8 801Ledge at RD 1255) witi be cutf
by 1 m to achieve requited .
: 12963 0 T clearance,
13343 g =
oS! 13633] 3 ‘::; 9.
0S 4043 21.00) r _
4387 34 3 v wor
. 471 T Rm:—
] s 1 - -— el S
g - 75 ——f18 L S e
1K) -+ ; X
804
] e
R 1T - .
2 P
" — < LS efts g
ETE = —
w e Eo i,
1789 - -
182y s 1 -

20
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TABLE 2.7
LLOCATION OF TOWERS
Barotha-Rewat Double Clrenit { & 1
Tyre of| Ofiset-Angle | Reduced | Tower ta| Distance Tower Minknim Remarks
Towe: ol Dictancs { Tower Betwean Heigit Clearance
Transmission im) Offset Angle (m) of
Line {m) Towers Comiluctor
{m) from
Ground in
back span
{m)
051 18465 222 - 18.00) 15.00
CSst 18947 482 23 00 4.00| T he ground clearance of the
{conductor in back spanis 4
m7mIméS2sRDs
18542, 10512, 18696 A
1871, reapectively. Either
] . ; ’ the fowers will be raised or
peaks will ba truncsied o get
Y the riesived clearance of 9 m
Bs1 T918; 23§[L ﬂ:.gg l:?g
D31 19583 400 [
DS1 15882 300 9.00] 10.00)
bsST__|_ 2023 3 3500 .00
DA 20603 3 2t 10
UAT _ | 21073 4 _ B 1 -
L 21547 474 oo _ ) 00/ 1
0s1_ | S O 11X 2% 27000 " 1800
ST 22073 279 T 2300 00
DS1 2249 420 800 00
D51 22713 220 I 12 00
1031 2298 270 9.00} 13.00
081 23383 380] 21.00 12.00
[0S 23693 3304 18.00 12.40]
0s 23993 300) 7 00 11.00
DA |19 700 24284 271 7105 21,00 13.00
DS 24643 379 21.00 11.00}
E-'- 75013 37) 31.00 _ 960 ~
001 (38 .31.700 PERFE 3104 1059 1700 12.60
Ry
OS1__ 1 25689 368, 23 00 9 00|
(-] 20023 334 9.00 13.00,
DAL 1187-36°50" 1 _ 306356 333 1033 21 0C 11,00
DSV |- 6840 484 2100 10,00 )
! 085 2 2300 16 00} =1
488 400 e
= 726 240 7.00} 12.00|
DS 800G, 2 23 11 50
081 8248 2 23 00K 18.00
DAY 28748 00| 21 00| A 00{L «dge 81 D 28538 will be el
hy 1 mto aclueve requwed
RET —— . I (S S clesrance
8194 380 2300 A 00|Ledge ot RO 28982 will be cut
- by | m tn achieve desirad
O8] T I T5s P clesrance.
g8 20868| 370 29,00} 9.00
DS1 30136 270 25.00 17 00
DS1 30546 4101 2100 9.00! -
031 0836 30 2800 74,00
g:: 31048 T - s 7400
N8R s70 28 .00|? Broken nren, giound lovels
not marked on plan & vofile.
: Projection of ground levels
f1om back A& forward spans
indicate that the conduciors
© e Wuching the ground This
___m —_ ; be tndi PN
Sd—
ETC 509
14 .
55—~

T
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TAGLE 2.7
LOCATION OF TOWERS
Baroiha-Rewat Doubie Clrcuit | & i
Type of| Offsat-Anqin| Reduced | Tower (o] Disiance Tower Minimum Remarks
Tower of Distance Tower Between Helght Cleasance
Tranamission {m) Offset Angle {m) ol
Line {m) Towers Conductor
. . {m} from
) Ground in
\ back span
— =im
i1 T 33ea8 3 37.00{ " 18.00 ‘
Al JANA . 8 LOO'O“HBMI)OMIINM
R T by 1 m fo achieve desired
34 0 7.00 o 11 - T
34996 7 3.
5354 174 R
3 332 e 12,
6052 . 2.000 39
03t - - 306402 ] 9 : ———— ema
[+5] 367104 00 Jrooy 4
os1__(~ 37078| 318 T 13.00f
37384 38 .00
748! - :s:l [
L) y » 1.
i 38426 360} 29 84
38796/ 370 2100 12
22713007 3911 322 35531__ S 1900 4
o {__d9ar6[ 358 21 00| "~ 10.00
0S 39848 370 FIK .. Jo.ool —_
DS 40156 320 21.001 3.00
P 40540 NN 2100 6 A0 The gesmnd of Ihn back span
13 very strep. therefore il by
uniiikely 10 be trsed lor
Josgricultural purposys. 6.4 m
jclearance may not afleci
- herding, il any.
1 {: -53.2r 4073 1091 mﬂ 23.00, 12.00
]
DD1 15°.27.00° 41326 591 S .00f ) 00!
S o 41586 L I 00!
e ] 41908 _320 w00 12 00
ai 34 1
LI o 42438 218 7.00 10.60
! 4261 80 00 1400 ~—
! 4297 00 9.00
Ll 43 3% 2100 900
! 43016 3N 19.00 1100
o«: _ - 43906 20 17.00 1380
::, 3408 44197 201 2871 19 00| 5 40{ The ground of the back snan
. is vary steep, thetelore it is
unilialy 10 be used for
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TABLE 2.7
LOCATION OF TOWERS
Baratha-Rewnt Doubla Clreuit R I

Type of| Oftset-Angie] Reduced | Towerto| Distance Tower Minimum Remarks
Tower of Distance | Tower Betwean Height Clearanre
Tranamicsion| {m) Offset Angle {m) nf

Line {m) Towers Conductor
{m) ’ from

| Ground in ,
\ ) : back xpan 2
_m)

A APtk ot RD AMNI2 vAll be cat
by | m to achinve desited
clesrance.

3

Ds! 49980 Al4 ’ 23

i
8i8

F_@

80306, 3

0718 ay
028] 310 9

i 1

.{os §
DAl [VT-14a5 2021 328 %64 10, PAE N
DA

i
sig
i

e T
DAL _ 52289 288 27.00] 13.00

DAL K2597 304 17 00 15 001° Thete ate two alternabve
proposals for tower lncation B
between RDs 52289 &
_ |529609 in case of Opfion an |
sddioral owet is provided st} -
RD 52593, while in option 2,
10 lower 13 proposed at this
RD

* The peak of the hill at lower
foration will ba cut by 8
lmetors to achiova the deswed

clearance and solid ground
—— Sor foundation

Dot sraca 3ie 21 00| 500{° The ground of the bark spen)
s very steeD, Ihargime it iy
uniikely to be tned foe
sgricithunl putpnses A
clearance of 5 m may not
aflect hetring, # any.
* Back span is for afteinative
[# 1.1 caxe, ahemative 2 is
|sdapted, the iower ot RD
52593 will not b provided. As
sauch, the back span willbe - | o
880 m, which may nnl be N
racommended lor saloly
jrensons. Thetefore,
shemative | will be adopted.
* The ground of the back snan|
8 very stsep_ tlinralone # vy
uniikely to be w1sad for
agncuitulal purposes Six m
clesrance may not affect
herding, if any.
° The grount of the bacsk spas
i vary slann, thargiore A is
umniikety (o be used for
ageicuttural purposes. Six m
clearance may not affect
herding, ¥ any.
* Tha peak at the lowss site
_ will be cift by S5 melers to erney

Y] = < imm —SOWer 00 sotid Qround.

®3gy 184 17 00 !S.AOt‘Yh.ponk st thve tower 3ite

RRE

DAy £3329 30 0 3

DAt SA728! 400 17.00 Iy

will e cut by 3 meters 1o srect]
tower on solid ground.

DAl - 54439 3 50 3

wery sienp & 1ocky,
harelore it is unbikely io he

ot affect herding,

o S e

~a b - L. .
. . e R

§ - PRyt o ——— L
s ad o B4 - X" R

229
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TABLE 2.7
LOCATION OF TOWERS
i Barotha-Rewat Double Circuit 18 Ui
Type of| Offsel-Angls | Reduced | Tower to| Oistance Tower Minimum Remarks
Tower of Distance | Tower Between Helght Clesrance
Transmission {tm) Ofiset Angle (m) of
Line {m) Towers . Conductor
HP . {m) from
. .Ground in
back span
{m} ;
DSt S5128 370] 21.00 9.00]* The lower 18 locsted in a
depression, The srea is
2 ded 10 checked.
= * Verticsl clesrance is 9 m,
> ; but diagonally 8.4 m_ Msy
) i : — need of conducior.
[<=] 55429 300 ]
{os - 55798 3 X
' S808%| 290 .00
DA 5459 450f 25.00 — .
00D ? 58882 343 4881 19.00) b End of Barotha.Rewst Double
i " |Cutult Section 1 (from
. Barotha to Tamnol-Fateh Jang
s T Road). Further extension is
the lasi piecs of Dovbie
Chcult il Rewst Grid Station.
001 03°-09 00" [s] 0 End of Singie Clrcunts 1 £ &
h"‘) and start of Basotha-Rewat
- Double Circuit Section 2.
0S} 350 350 21.00] 11
[«T]] 740 390 21 00 14.
1 1023{ 283 23.00 15 00!
lg‘ (‘:" 1 1432 dﬁ 1432 28.00| 0 60)
oSt | . 1820 388 23 18
U LR 2108 288 876 Y] 10.8JAzcording to st RO of 2108, |
(R) the beck span comes to 288
m. However, tower 10 lower
distance a3 marked on the
profile i3 388 m._ As such last
RO comes 10 2188.
Senty 2188 Y Rewat Gridstaton
Hote: OOt Ooutle Circiril Dand End Tower, without Angis >
DAY Oouble Circuit Mitd Angie Tower, with An:uwl";o’ 207 bun < 607
bsy Doutie Cucult Suspension Tower

Sheet 5ol 8



TARBLE 2.8
LOCATION OF TOWIEI,
*  Barotha-Rewat Single Ciead !

Sty 1 of A

Type | Oftset-Angle | Reduced. | Tower to Distancn lower AT O Remarks N
of of Distancn Tower Retween Heighit loaranca
T8wer | Transmission (m) Oliset Angle (m} of :
Line {m) Townrs ‘Conductor :
) from ="
Ground In
hiack span
— M)l
ND1  §497.45.00" (L) of = "o T i i=nd towes of Naeihin 1iret
. : R | R Double Citewil Saction LI £
DGM {38*-44°50" (R) 208 208 I 1 7‘% 15.00 Rl Can ¢
SGM » 540 247 o Jnmf 9.00 TG
SGM__ 910 32 R DR F X1 13.00 - -
SGM B 1266 el VT 2100 15.00
SGM ' 1506 312 1T 1980 .00 =
AGM  |177.46-A5"(L)]  __1924) __ 3mi 69 19.25 10.00
AGM [ _ 22001 34y . ln2s 8.00 _— e
SGM 1 T o003 I 9.00 - 1.
SGM 3024 424 22500 9.00{Nine meteis vnw §dance
from watet leved of i;;i].l - )
SGM T T 2o 13.00 T
SGM_ 756 . 2100 900 o
SGM_ | 1964 T )7 14.00 _
SGM 1340 TT weal” Tinoo -
Sov| T BN X M 1. -
3V 49/_0 o —
SGM | 5240 /Lljgg ~ 11 ?‘gg '-
OGM _ [ 18-36-15° i) 5576 075 12.00 -
SGM 5910 = el -
T 5 21700 9.00 —
SGM gggg g_:.g‘o T =
21.00) 9.00 YT
SoM 8820 oo~ 7100 T
=Gos 7148 _ ool 1100 R
SoM 7200 e 2000 T Boe
SGM 2= ey TT200
SGM 855G R AN 9.00 :
SGM 5834 o 1199 —
SGM 9330 e 2000 10.00,
SGM 5630 Z1eo 900 ]
SGM 9940 St 1100 —
SGM 10300 e 222001500
SGM ' 10600 - i.':”il : 9.00 T
AGM__|7°:07-95° -.—..lhog 1200
SGM 3[R :??3& L oaslT 1100 S
SGM 11600 o0 11.00 e
SGM 11076 . A0 To00 T
R T 25 7 7000 -
SGM 1'_03-,10-'-(I_L 1295; i -e-ey S R s TR IR_(!(}I - 15.00 T
SGM 13226 . VOO 11050
SGM 13500 — i 16.00
SGM N 33978 21000 11,00
SGM_| A5 22501 " " "710.00
& Bl g E T et e, | ome 9.00)
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TABLE 2.8

LOCATION OF TOWERS
Barotha-Rewat Single Circuit!

Shent 2 of 4

-

Remarks

Type | Offset-Angie | Reduced | Towerto| Distance Towar Minimum
of . of Distance Tower Betwecn lHelght Clearance
Tower | Teansmission {m) Offsct Angle (m)
Line (m) Towers Conductor
(m) from
. Ground in
back span
NGM  {0°-23-00" (R) 14727 461 2107 17 65 7.00|* Verlical cirarance along the |
: . sloping giound is § m, ust N
perpendicular to the graund | :
is 7 m. The aren is undas the
. forest, which may be M e
! occasionlly used for heiding™ |-
and borrowing feniwond The
scauired parpendicular +
deaiance may nnt obstruct
- thess activities,
* Cutting of canical ctifll of Inl
wil be done for the
construction of foundation
AGM 15136 409 2070 Vetlical cleatance along tha
sloping groiind is 9 m, it
petpendicular to the ground
is 6 m. This may nol allrct
the paopin and animais on
the ground lor the teasons
mentioned for RN 14727, |-
SGM 15516 380 30.00 14.00 -
SGM 15838] . 320 27.00 ) '
SGM -] . 18276] 440 25.50 10.00 -k
[SGM_ 16626 350 27.00 14.00 P
[SCM_ 17076 450 25.50 , 9
%::% :;:06 230 27.00 17.00 T
B84 580 26 80 5.00jCutting of conical peak of c¥f] -
will ba done to get the i
3] 8335 = required clearance.
SGM 18574 238 Sieg 500
[~ - -
Som 18836] 262 21.00 9.00
19176 340 27.00 5.00|Cutting of conical peak of cifl
will be done to get the
= tequired clearance.
SGM 19456 780 3150 6.00{Cutting of conical peak of chll
will be done to gel the
AGM 1equited clearance.
19655 200 26 RO 18.00| Diversion wil be providnd
: from RD 1865G-20096 for "
spotling towers on suilable - k
SGM locsations. RS A
. . 209&Iﬁ . ,3?0 2' m . Vettical claaiance not known |
AGM R S [T 7% : due to diveision. 7R
SoM - 21678 353] ;‘,’ 2 ‘ —
o e 1 . L E—
"-Wf— e P, ac “4 —— —
= L 23136 300 e & 33,' =
A R & )
23388] 280 30 00 19.00) 7

232



TABLE 2.8
LOCATION OF TOWERS
Barotha-Rewat Single Circuit |

Sheet Jof 4

Type | Offset.-Angle | Reduced | Towerto| Distance Tower Minimum Remarks
of of Distance Tower Between Helght Clcarance

Tower | Transmission {m) | Oftset Angle (m) of

Line (m) Towers Conductor
{m) , from
Ground in
back span
(m)

SGM 23796 410 31.50 8.00

[SGM 24116 320 30.00 9.00

SGM 24486 370 19.50 14.00

I SGM 246561 170 18.00 13.00

SGM 24886 240 31.50 16.00

SGM 25146 250 30.00 9.00

SGM 25536 390 22.50 13.00

SGM 25822 208 25.50 9.00

SGM 26126 304 21.00 8.00|Cutting of conical peak of ciiff
will be done o get the

: required ciearance. ]

AGM 17785437 (L) 26314 188 10178 19.25 15.00]

SGM 26706 392 21.00 10.00

SGM 27106 400 2250 7 O0{Verticat clearance along the
sloping grotind is mote than
9 m, but perpendiculai to the
ground is 7 m. This may not
aflect the people and anitnal
on the ground fot the reasans
mentioned for RO 14727

SGM 27346 240 22.50 15.00

SGM 27712 366 22.50 13 00! -

SGM 28136 424} - 21.00 11.00{This porhon 18 crossing Snan
River. Nn tower will ba piaced
in the nver.

SGM 28422 288 21.00 15.00)

[SCGM 28806 384 21.00 11.00

:(63: ;:g“ 288 27.00 12.00

VRN R Ry 66 472 27.00 9.00 ]

) 29834 268 3520 17.65 12 00| Cutting of conical cliff of hill
wili be done fot the

SGM T construction of foundation

SGM 30566 33(21 gggg 1;88

SGM 30846 260 30.00 18,00

SGM 31366 520 25.50 9.00

SGM 21646 260 21.00 16,

SGM 32026 380 3100 1509

SGM 32396 370 210 3

SCM 32748 350 X '00 2.00

SGM 33140 394 2 2=

SCM 39530 350 21.00 9.00

SGM 35558 o6 21.00 9.00

SGM 53335 <00 21.00 9.00!

SGM 34666 330 19.50 10.00]

SGM_ 35056 356 21.00f 10.00

SGM 3545 00 31.50 9.00]

SGM - 3574 590 21.00 9.00§

SGM 38068 o 21.00 17.00j _
SGM STV PR 0278 210 e ﬁ [] - * - ey Tt
[OGM__122°-22°.00" (R) 36513 237 6679 22.50 20 —
(SGM 36906 393 10.00

- 28.50 18.00 -

2.1
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TABLE 2.8
LOCATION OF TOWERS
Barotha-Rewat Single Clrcuit |

Sheel 4 0f 4

Type | Offset-Angle | Reduced | Towerilo| Distance Towes Minimum ' Remarks e
of of " | Distance Tower Betwecn Height Clearance
Tower | Transmission (m) Offset Angle (m) of
Line (m) Towers Conductor
{m) from
Ground in
back span
(m)
21.00 8.00{Cutling of conical ciff of hill
SeM o . : 33238‘ 92 © |wilbe dane for the 3% |
. o S —_{construction oﬂoundaion e )
SGM = 37576 278 18.00 11.00 - PRI
- [sGm 37051 375 21.00 11,00
SGM } 38268 315 21.00 10.00
SGM : 38616 350 _22.50 10.00
[SGM 38870 354 19.50 12,00 =
SGM 39316 346 18.00 _12.00} e N
AGM_ [13°.53.20° (L) 39587 271 3074 18.15 —1200| TR N
SCM Al 1 39906 319 ] 31.50| X 00| Vestical clearance the [
sloppy bround is maee than 9
m, but parpendicula io the
ground is 8 m This may not ]
alfect the peapis amd animal
on the ground for the teasons|
mentioned lor RN 14727
SGM 40396 490 25 50 9.00 B
[SGM 40886 250 21.00 10.00 -
SGM 41036 350 27 .00 9.00
[SGM 41336 300 27.00 9.00
SGM A1716 380 30.00 9.00!
SGM 42126 410 25.50 9.00 i
[SGM 42476 350 21.00 10.00
SGM 42736 260 18.00 11.00]
SGM 42030 200 19.50 11.00 ST
SGM 43176 240 19.50 9.00
ISGM 43582 406 18.00 11.00 -
SGM 43866} 284 18.00| 10.00
[SGM 44206 340 22.50 11.00
SGM 44808 400! 19.50] . 9.00
SGM 44806 200 19.50 15.00 )
SGM 45146 340 21.00| 11.00
_QQM 23°.19.00" (L) 45476 330 5889 20.701 10.00
[SGM _ 45046 470] " 21.00 9.00
[s]e]] 05°.09'-00" (R) A7712 1768 2236 * Divarsion wall be provicied
: tor crossing over 220 kv
{ Mangla. Rurhan)
transnussion fines (3 Nos. ).
* End of singie ciicuit t at RN
47712 & start of doulse
S circuit Barotha -Rewst

~-7 R

Tllb.h-Llhbm Typo Dauble C&cun
o Guddu-Multan Type Single Cireuit D

@ddeu&m Type Single Clrcuit
Guddu-Mullan Tm stnqla CIrcuR

2-34

SR

Oaad End Tm \Mlhoul orwdh Anglc>20'mt¢ ¢
e8d End Tower, mlhoutorndthAngin*?D‘but GD"' p
MldeeTowu(Mgle<20') AT
Susponuon'l'ower : S

Doub!e circuit sechon Z 5 _




TABLE 2.9

LOCATION OF TOWERS
Barotha-Rewat Single Circuit It

Sheet f Ol §

Type | Offset-Angie | Reduced | Towerto| Distance Tower Minimum Remarks
of of Distance Tower Between Height Clearance of
Tower jTransmission {m) Offset Angle {m) Conductor
Line {m} Towers  from
: (m) Ground in
backspan
© {m}
DD |05*.47°.00" 0 0 17 End tower of Barotha Revat
R Douyble Circuit Segment 1. .
IDGM  |32°-27-25 327 327 327 1925 17 00 T
SGM 6520 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" (1) 2101 331 1774 19.25 11.00 ]
AGM 2440 339 19.25 10.00
[SGM 2846 406 22.50 9 50 "~
SGM 3180 334 21.00 12.50
SGM 3568 388 22.50 9 .00
SGM 3920 352 27.00 13.00
SGM 4360 440 25.50 9.00 |
SGM 4730 370 21.00 11.00
SGM 5150 420 18.00 9 00
SGM 5500 350 22.50 9.00
SGM 5780 280 19.50 9.50
AGM [17-56-45" (1) 6080 300 3979 17.65 11.00
SGM 6392 312 22.50) 13.00
SGM 6764 372 3150 § 00]Cutting of conical peak of a
clift will be done to gnt dasiredq
clearance. ’
SGM 7 150 386 31.50 11.00
SGM 7510 360 18.00 15.00 _
OGM_ {38°-00%-35" (L) 7790 280 ;10 19.25 11.50 ]
SGM 8260 470 19.50) 9.00
SGM 8520 260 18.00 9 00
SGM 8830 310 21.00) 11.00
SGM 9220 390 22.50 900
‘sgm 9580 360 2550 9.50
;'GM 9920 340 21.00[, 11.00
S 10276 356 19.50 10.00
SGM 10610 334 18 00 10 00
SGM 10840 230 18 00| 15.00
SGM 11220 380 2100 300
SGM 11490 270 18.00 15.00
SGM 11720 230 21.00 1100
SGM 12060, 340 19.50 11.00
SGM 12350 330 21.00 11.00
AGM [05°28-4n" 12687 : .
" 2 3a7 4907 17.65 10.00] Tower 15 located at the edge
of a terrace. For walely trasan
the tower wil be shifled .
. iR T
AGM 12978 281 735 . '
AGM 13348 370 ;3.33 :3.'33 Rt ] >
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TABLE 2.9
LOCATION OF TOWERS
Barotha-Rewat Single Circuit il . e
Type | Offset-Angle | Reducer] | Towerto) Distance Tower Minimum Remarkf
of of Oistance Tower Between Height [Clearance of]
Tower | Transmission (m) Offset Angle (m} Conductor
Line (m) Towers from
(m) Ground in
backspan
{m) : 1
OGM 13932 584 17 65 3 5.00]° Hily atea(Khai Mlat Y o
. . : _ - [therefore R is unill
' : ‘ . " |used for agriculinm”
‘ | purnoses. Fvameiar ~ -]
- cirarance may nﬂ moct’ :
OGM 14424 492 17 65| 4.00
* 1ha ground ol mnbllck
SPan s vary steap, thérslors d
i8 uniikely to be used Tor
agricultural purposes Fow
metrr clearance may not
_ L alfect herding, # any.
DGM 1AGAR 227 17 60 8 Q0{* tlity arma (Khniti Miual
: ange) g,f) i
* Peak will be uunem-d for
. construction of loundahon
OGM 14784 138 2225 6.00]° 1 lily area (Khairi Nvwat
range) -;Sm -
* {* The ground ol .
SpAI it very steup, Thenlorn it
is uniikely ta be M(m
agricullurat pumous Six
- . meler cieniance mmt
- DA aflect herding, any
* Tower is located on vety
sleep siope of the hil
2070 9.00 -
28.735{. 13.001° Clearance of moinrway (iom
conductoris 13m.
21.00 10.00 T
12.50
25.50
18.00
21.00
25.50
18.001
28.35
19.25
28 35 _
31 50
25 1J )
. e = Ol
(55N [ 2148 3] }: 32
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TABLE 2.9

LOCATION OF TOWERS
Barotha-Rawat Single Circuit it

Shoent 30 H

Type | Offset.Angie | Reduced | Towerto| Distance Tower Minimum Remarks
of of Distance Tower Between Height - |Clearance of
Tower [Transmission (my) Offset Angle {m) Conductor
Line (m) Towers from
{m) Ground in
backspan
(m)
AGM 21012 364 26.60 12.00
AGM 22038 426 28,35 11.00), .
SGM 22548 510 22.50 13.00 A
SGM 22008 260 21.00 10.00 -5 o
[SGM 23020 220 21.00 10.00 v
AGM 23476 450 26.00 12.50
SGM 23908 430 31.50 10.00 ]
SGM 24128 220 21.00 20.00
SGM | 243806 258 31.60 16,00 g
SGM 24878 402 31.50 __8.00 i
SGM 25178 300 2550 12.00
SGM 25628 A50 2100 7 (D§Culing of canical peak of a
clilf will be done tn gt rinsirerd
dlearance
SGM 25020 300 31.50 14.00
SGM K 26318 390 31.50 9.00 )
SGM 26728 410 27.00 18 00,
SGM 27108 380 31.50 9.00
SGM 27508 400 31.50 19.00
SGM 2776R G0 31 50 8.3011 ar desited clearance cilting
of hiltock will he done.
SGM 36018 750 32.50 32.00 7
SGM . 28368 350 27.00 20.00 ]
SGM 2BG9B 330 22.50) 18.00 .
SGM 2n1A4 446 25 60 10 00| Crossing of Soan River No |
- e o lownt is placed in the river.
SGM cemm 20508 364 - 27000 T TTgoo] T T T o
SOM | 29638 330 _ 2250] "~ TYapo| T Tt -
OGM_ 12173837 (1) 30248 410 17551 1925 900 “"
SGM _ 30640 392 25.50 10,00 T
SGM 31028 388 27.00 9.00 T
DGM  127°-10.207 (L 31336 - ' —
< 3 308 1086 1G.15 12.00
SGM 31708 372 16.00 10.00 ]
SGM 37080 373 25 50 14.00 1
S 32508 428 21.00{ 9.00
SGM 32798 250 27.00) 16.00
M Pk :
SG 33308 510 31.50 9.00
SGM 33592 264 ’ '
SGM = 25.50 22.00
31038 446 + —
SGM 22 50 10.00
34382 344 -
Sam 18.00 15,00

2.37
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TABLE 2.9
LOCATION OF TOWERS
. Barotha .Rewat Singte Circuit Il S m—
Type | Offsel-Angle | Reduced | Towerto| Distance Tower Minimum Remarks
of of Distance | Tower Between Height [Clrarance of]
Tower |Transmission|  (m) Offset Angle {m) Conductor
Line {m)- Towers from
(m) Ground In
backspan
(m) : w
SGEM 35088 380 2750 7.00 ::mcal dam:dnio :Mp !ha L
: ping grou m bt
- |petpendicular to «&
. Tm. 'l'hambl;;&;:d_
\ lInrest, which may ha Tl
occasionlly used lor hmlng
and bartowing mma The
scquired Mnﬂmu
denatance may nal %\Id
N : thrme activities. '
AGM [01-.00-00" IBIVA 236 1765 8.00] Vertical clearance along the
) sloping ground is 15 m, bt
petpendicular o tha gound is
8 m This may not affect the
people and animal an (he
qinund Tor the reasnn
. | mentioned lor RD 3‘-0"8
JAGM 35848 564 20 3% 8.00 e
oGM 3IR544] 660 2R 2% 0.00]Vertical clearanes along the
slnping ground is & m, gt
perpandicular to the giouned i
6 m This may not allect the
peaple and animal on lhq
fround for tha taneon
o oRE mentioned for RD 35088~ [~
‘ 70 540 18.00 , T
SGM_ 37308 220 18 00 1:?.33
'SGM 37758 450 2550 9.00) -
SGM 36070 320 %50 "534 00 e
AGM 38558 480 22.50] 3.00 —-
SGM 38898 340 3150 18.00
SGM 39338 440 3160 7.00|Verticnl cinatance along the
sioping ground is 8 m, hut
. - petpendicular 1o the g is
7 'm This may not nffect the
. penpie and animal on hn
ground for the reason
eV 35575 376 ST merilioned lot RD 35088 _
S 40018 370 3250 500 %
SGM 40330, 320 30 00 ' 5
SGM 40598 260} 31.50 Lo
SGM 40628 330 30.00) 1 ?&‘;
-§..G.ﬂ 41398 470 i 3% .50‘ =
E SGM‘ J 41590 200 ?d 4'0004
_ e 21.00] 22.00



TABLE 2.9

LOCATION OF TOWERS
Rarotha-Rownt Single Clrcuit i

Sttt bl 6

Note:

not

[3GM
AGM
SGM

Type | Offset-Angle | Reduced | Towerto| Distance Tower Minimum Remarks
of of Distance Tower Retween Height  |Clearance of
Tower | Transmission {m) Offset Angle (m) Conductor
Line (m}) Towers from
{m) Ground in
hackspan
{m)
: [ 7 00 Vettical cleaianes along the
SeM 2008 168 ” sloping ground is 8 m al lis .
point, but perpaswlicuiar to thel
qround is 7 m. Thim may not
affect the people and snimal
- an e ground for the reasnn
mentionert for RO ARORA
SGM 42348 282 21.00 19.00 . e
SGM 42760 420 - 27,00 __§o0) EGSI—
SGM_ |~ 43018 250 3150 13 00| —
SGM 43268 250 27.00 22.00
SGM 4358R 320 21.00 10.00 o
SGM 43048 260 . 18.00 14 00|
SGM 44110 262 27.00 15.0U
SGM | 44508 398 3150 10 00 T
SGM 44758 250 18.00 15 00 .
SGM 45054 300 2550 13.00
SGm |~ 4508 450 27.00] 8.00 T
SGM A50440 340 21.00 13.00, —
SGM 46228 380/ 22.50) 9.00 S
SGM AGAGH 240 18 00 13.00 e
SGM 46778 310 27.00 16.00,
2GM : 47156 378 2250 11.00 T
DGM A1T 560U (L) 47538 382 17 65 9.00, el
SGM_ | . f_A/058 320 18 00 11.00, =T ]
SGM 48728 370 3150 71.00
SGM 48498 270 3150 33.00 — —
SGM 48720 230 18.00 17.00 T
OGM 1 "4904n 320 19 25 12,00 .
PnI Aa2an 751 1A on 12.00(Stut of Barotha Rewal
Doubie Cucuit Segment 7
R ‘—""‘"—‘L—‘——-- near Rewat Grid Sl__align_____

Tathela Lahnre Type

Double Circuil Dead End Toawnr, without or with Angle ~ 70" tuit = 60~

Guddu-Multan type Singie Circuit Dead Fnd Tower, without or wath Angie > 207 but - GO°
Gurldu Multan Type Single Cirenit Mild Angie Tower (Augie = 207
Gurddu-Muitan Type Singie Circtit Suspension Tawsr :

279
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CHAPTER 3

BASELINE CONDITIONS .
OF THE PROJECT AREA



CHAPTER 3

' liAS!-',l ANE CONDITIONS OF TIE PROJECT ARFA

3. DEFINITION OF THE PROJECT ARFA

The proposed alignment of the power dispersal system covered under the present
study lies hetween 337 A6 north and 337 28° north, and between 72° 14 cast and 737
1V cast. The alignment of the transmission lincs will generaily follow a direction from
west ta east, Baiotha lying in the west and Rewat in the cast. ConReT e

. DI S . - -
- awem - “

I genetal, the area of Project influence will be limited to 2 S0-m wide corridoralc& o
the transmission lines. During construction period, however, this may be morc ién~
the specified conidor (Chapter 2). As a principal, WAPDA will instruct the contractor
to restrict the major construction activities within the corridor. [lowever, the
.mavement of vehicles for transportation of material can not be fimited within the,
‘comider. Generally, for this purpase metalied roads and village tracks will be?}a S
wiiich arc spread over many miles away from the costidor. Moréover, the confractor
would need to develop some mare approaches where existing fracks are not available,
A such, it is difficult to specify the area that is likely to be affecied by the

construction-related nafMic

Far the purpose of this report, however, a corridot of 2-km width along the
transmission lines has heen selected 10 averview the cficets of the Project on social
environment of the area, particularly with reference 1o the traffic. Therefore, the
settfements selecied for scoping sessions and sociocconomic surveys extend (o ahout
one kilometer an each side of the proposed alignment of the transmission lines. For
mh.cl.envimnmomal aspects, however, a corridor of 100.m width has been selected,
This is because that in exceptional case the construction activities may extend beyond
the.specificd $0-m wide corridor. ' s

As rclcr:cd' cnr‘hcr in Section 2.4.4_ should (here be a need, the adjustment in the
tower [acation is done in the longitudinal seetion of the alignment rather than in the
fransverse <ection. lowever, if required otherwise, it would be limited within the
specified $0.m carridor

.' he suhsoqucm_scc.linus describe the hascline cnmlitinm.:' of: the area of Mraject
inflluence accarding 1o the above-nariated eriterin, v
A2 GFROGRAILIY
.21 Physiography
N ' . YL
- Jhe Project area forms the nosthwestern part of the Potlwar Mateau, e.ilbtidiui_r,-xﬁm' '

“Indus River 10 beyond Soan River. The i i i
. ! 3 So - 1he area is characierised by high hiils, high
oz eroded Jand and undulating loess plains dissected by large number n%dcép (lfa;'i?age":"

. channels_Very limi » Prai i i
TS ST vk b e Depicet may.be designated ax lovel plains, TSR
N ¢ Project area, Ticre are two moantain ranges, Kala-Chitta and

PR

JooL L 11



Khani Murat. The detailed account of the Physiography of the Project arca is given
subsequently when dealing with the land resources. .

sy

3.2.2 ‘ Settlement Pattern _ .

Three sets of the transmission lines (lncoming & Outgoing lines of Tarhela-Gatti | & -
n, f:md two Barotha-Rewat lines) will traverse through two tehsils (Atlock and .
Fatchjang Subdivisions) of District Attock and one tehsil (Rawalpindi Subdivision) of
“District Rawalpindi. ‘These will pass through the land arcas of 54 villages. OF these,
+ 18 villages fali in Tehsil Attock, 19 in Tehsil Fatehjang and 20 in Tehsil Rawalpindi. -

In spite of the fact that the major part of the population in the Project area reside in
central settlements of the villages. there are quitc large number of out-reach’
settiements spread over the vast land arcas of the villages. Thesc out-reach scttlements
may comprise a single abnde or a cluster af tons of houses. There may be many "’
reasons for such sctttement pattem. Tlowever, the survey has indicated that there are’™
1wo main reasans for this. Firstly, the high prices of the land near the main settiements™
of the villages forced the people ta move the abades of their expanded familics in
their land area Secondly, the topography of the land is gencrally so rugged that the
penple face difficulty in travelling for their routine agriculiural activities. herding and -
collection of fucl-wood These out-reach scttlements are generally given the names

after the titles of the natables with a prefix of Dhok or Rahek.

With a few exeeptions, the alignments of the transmission lines generally avoid main
settlements of the villages However, these pass closc-by many Dhoks. Following the
referred criteria of the Project influence, about 87 Dhaoks/villages fall in 2-km wide
corridor of three scls. of the transmission lines. O these, 50 were sclected for
condcting scoping sessions and 36 for sociocconomic SUTVCYS,

Total .pnpulalinn of 51 villages, through land area of which the transmission lines will
pass, is nh«:ul 10R,819 persons constituting about 13,655 houscholds. This is based on
the census’ carried by GODP in 1998, This mcludes the population residing in the
_l?hnks and ﬂahcks. The Census Reponts do no give demographic data of the Dhoks.
The sociecconomic surveys depict (hat the 36 Dhoks/villages surveved have a
pnpulnl.mn of about 12,373 persons constituting about 2,095 houscholds. As such, the
pmpmnnnalc. projected population of 87 Dhoks/villages comes 1o about 2‘)'000
persons constituting about §,062 houschalds. ‘

3.2.3_ l'oliticnI/A(lmiuistrnlion Units

The Project .falls in unjab Provinee of Pakistan, involving its two districts. Attock
atld _R:_l\\'nlpmdi_. I.-'nr the purpose of administeation and revemic collcclion the
rzlgtrggts are sy_hgh.vulcd in tehsils. These are further subdivided in Qanungo Ilalqs.l and” 4
.! mu:a: (.‘:_fclc.f Fach Potwar Circle includes three 10 four villages and four to five

e Fe

A PR [ EE I
. - L S N .« P v - - -
Aedns. al.. i vonrPR . RS N
¢ R ) .
SR “’.'-.. .

ol Satidice ¢ L T e SRR Pe e Tigia~Td
.wsfﬁs‘ul}g_vlﬂ < w-\ru.mu!l‘nt Pakistan; Censirs Reports of Dictricts of Attock and Rmmlpi,;'(". ]
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337 | CLIMATE

Patwar Circles constitute a Qanungo Halga. Filty-four villages accommodating the
transmission lines (all in thinty-four Potwar Circles and nine Qanungo Halgas.
Besides administration by the establishment of the Government, the arca it also
administered by the public representatives through Local Government. A Union
Council covering four to five villages form the grass-root level unit of the Local
Government, Tehsil Councils and District Councils make next higher tiers of this
“setup. The Project area comes under the jurisdiction of 13 Union Councils, 3 Tebsil

Councils and 2 District Councils. ‘

330 ‘General

The northwestern part of the Pothwar Plateau falls in the sub-tropical sub-humid
climatic zonc of Pakistan. It is characterized by two distinct scasons, summer and
winter. Summers are very hot with occasional windstorms during May and Jdigsfg;id
heavy mansaon rains during July and August. Winters are cool with rather spares
rainfall resulting fiom cyclonic thunderstorm from the southwest. The transmission
lines have -heen designed keeping in view the prevailing climatic conditions of the
Project area. For this, the 30-years (from 1959 to 198R) climatic data for the two
concerned districts, Attock and Rawalpindi/istamabad were kept in view. These are
shown in Table 3.1 and discussed in subsequent paragraph. -

M

332 Rainfall

All(\f‘k: City 1ecceives an average of about 600 mm of minfall anmially The
precipitation increases in cast-ward direction from Altock, which is the al
direcrion of the routes of the transmission lines. The annual average rainfall’ in
lslnnmhadlknwaIpindi is over 900 mm. O the total annual rains in Attock. about 30%
are received in July and August, while it is about $194 for Islamabad/Rawalpindi. The
summer ramns tend ta oceur relatively brief but intense evems. The 30-year ranfall
(/l\ala for Islamabad show that the maximum 24-hour rainfall had been 269 mm in

ngust -

3.3.3 Temperature

Fable 3 ! 'dcpicls the mean-daily maximam and minimam, and extreme temperatures
for th.c ciies of Attock and Islamabad for the observation period fiom 1959 |0 |98§i
June is usaally the hottest nanth with a mean maximam temperature of 34.8° C al.
fafamabad and 37.9° ¢ at Attock. The record highest temperature at Islamabad and
:52!!‘3_‘:“, had been 16” ¢ and 48,167 C, respectively, which are much less himath
maxinuim temperature (52 5° C) considered for lh'cAdcéigu'(;f the lrnusmissi(;’n fines,
o TR TR VRS~ ™ S
Jamuary is the coldest manth, with?&ﬁgﬁ n minimum of 2.5° C.at Islamabad at;d A

$FE2% Allack The secord lonrct TERPRRITE 4 8rasbnd amd Alioek: b et
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and -3.36° C, respectively, which are within the limit of minimum temperature (-4.6"
C) considered for the design of the transinission lines. L

334 Air

KSR

The prevailing wind directions are northwest and wesi. Monthly-mean wind velncities
at Islamabad from 1959 to 1988 ranged from 0.53 to 1.50 nvs (1.91 to 5.40 knvh).
The maximum wind recorded at Chaklala (near Rawalpindi) since 1959 had -been 143
knvh, which is much less than the wind velocity (160 kmv/hr) considerced for the

design of the transmission lines. ;

There is no major source of aif pollution in the Praject arca. Generally, the industries .
in the region are located along the GT Road leading from Rawalpindi to Attock and
Peshawar, which is about 5 km to more than IS km away from the routes of the

_transuission lines Thus, the air quality is good throughout, :

Rt
R

3.3.5 flanmidity

“The arca is relatively dry most of the year. The maximnm and minimum values of the
anmual average relative humidity at Rawalpindi/isiamabad are 90% and 25%,
respectively. These valuds for Atlack are 61% and 40%. The valucs for relative
humiditv generaily maich the one considered for the design of the transmission lines,

3.4 LAND RESOURCES

3.4.1 Geology

" Asreferred earlier, the Project area forms the part of Pothwar Plateau. The platcau has
& coniplex geological history. The present day geological formations have developed
from the deposits of Tertiary and Quaternary cras in a localized geo-syncline, which
h'ad it continuation with the much larger Indo-Gangetic Gieo-syncline. In geological
history, the area was subjected 10 cycles of mountain huilding, folding and faufting,
altuvial and locss depnsition and crosion. ) )

'l':Ilc area is mainly underlain by inter-hedded conglomerates, sandstone, shale and
sulls.tnnc It was subjected to the process of mountain building, folding and faulting
during the DMincene and carly Pleistocene perinds  The perinds of uplif and
de@rmminn alternated with the periods when erosion was dominant. l.ater, in the
Pleqs_chcrre. a mantle of silt, locally mixed with water-laid sand and gravel, was
«dcpc_vmcd in the irrcgular troughs that had been carved out by folding of l;erlrnc'k and
erosion T!n' silt was prohably picked up from the alluvial plains along the major
rivers outside the arca and annually carried 10 the Pathwar Uipland by cyclonic winds
s the authieak of monsoon. S S : .o

el
o)

R
el

O TR Lo R L : K
L ﬂ?e:‘ll:?,;%nand Kanshi Rivers comprise the nwin drainage of the Pothwar ﬂi
L e Enland % ' entnrioe “Tialit, : . X

1 i mg :!‘ gnlg{lc:f!_yct\vgrkqf ggj__f);y{_:ng%;[hvllkc,lhe. rivers of ‘the Punjafi~" .
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Mains, the riverbeds lie far below the general level of the land. Consequently erosion
has been very active in the plains and has resulted in a network of deep gullies.

The rocks of Kala-Chiita and Khairi Murat ranges belong to Murree and Siwalik
scries. Generally, these are devoid of active faults and scismic activities. tlowever,
these are subjected to landslides due to weathering by rainwater and winds. Therefore,
the tower foundation {aid down on a stable ground would rarely witness any risk of
damage. I'hc experience fiom the existing 500 kV transmission lines from Tarhela to
(iatti that pass aver the Kala-Chitta Mountains supports this postulate.

ndforms

3.4.2 1 o -

v

Owing to the reasons described abave, the Project arca exhibits a complex geo-

" morphology. The area is  characterized by high hills, highly eroded land and

undulating lness plains dissccted by large number of deep drainage channels. Drawing
3-1 shows the distribution of various types of landforms in the Project arca’. This is
based an fhe reconnaisspnee survey carried by Soil Survey of Pakistan. The stmialiq_’ql.
dafa presented in Tahle 3 2 has been developed from this drawing. The table depicts
the siretehes (in km) of various transmission lines passing through  different
landforms. The table shows that the major part (62.2%) of the land area through
which the transmission lines will pass is cither severely eroded and broken, highly
undulating upland or mountainous, About 21 6% af the land counstitute dissecied loess
plain< or river terraces. While only about 15 4%% of the land arc level or neariy level.

he agricnlture is mostly concentrated on'the last two categories of the land. The

dissected plains and part ‘of the undufating upland arc’ used for agriculture by

developing terraces.

A detailed account of the land formation falling i the corridors of various
fransmission fincs is shown in Tables 3.3 through 3.11. Thesc tables have Leen
developed from the Plan and Profile drawings prepared by the design consulianis (M/s
NESPAK]) hased on the detailed survey carried oul hy WAPDA. The tables entist land
features and type of land along with natural drainage systems encountering in various
rcat.'hcs of the transmission lines. Morcover, the tahles also enlist infrastructures
Fa!lmgz within 100-m corridor of the transmission lines In spite of the fact that a 50-m
md.c contidor is considered for safety reason, a 100-m wide corridor has been selected
during survey. This is for allowing any. adjustment in the tower location during
construction m consideration of foundation problems or for avoiding disniption of
infiastructures and other subjects of environmental concerns. B

::n ahs{t‘rnct of the land featires shown in tables referred above is given in Table 3,12
, - ; ) . -
ccordingly, about 60% aof the stretch of the transnussion {ines pass through fand with

hilly terrain, guilies i i
3 amn, guihes or having moderate to steep slope with broken area. About demg

o . . . .
fthe stietch pass ty ough lands, which are cither level 10 nearly level or developed 1o

lerraces These figures almost coinci i
. S s st coincide with those ahstiacted from the rep i
Suevey of Makistan. o o “"'Sf‘riﬂ"

T e . N oy M
SR ) DIV S
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The topography of the area, soil condition and the intensity of rainfall indicate that the
lands of Project area arc generally susceptible 1o crosion. This aspect along with the
measures taken to minimise the impact from the construction activities is discussed in

"Section .21, - : : .

3.4.3 Sails

The sails of the Project area are of complex nature derived, from the alluvial deposits
of lacal strenms, wind-blown loess, and primary soils derived from sandstone and’
shale. The soil formations are closcly associated with landforms®. Subsequent.
paragraphs give a brief account of these soils. .

1

5

by .

Soils of Wind I)q-)'nsits:‘ Locss Plains and Dissected 1.ocss Plains aré constituted nl'
Guliana, Rassl. Bahtar, Qutbal, Missa, Domel, Ragar, Miani and Jabbi Sail Series.q
. Theses soils have developed from the wind deposits of calcarcous to non-calcareous P

“nature. Texturally, they vary from Silt Loam to Silt Clay. Jabbi Sail Series is Siit".

Clay Loam admixed with gravelly material of alluvial origin. The soils are generally
deep with week to moderate structure, cxcept Quibal and Ragar soils that are massive.
Some of the calcarcous sails, Bahtar, Basal and Domel, contain' Kaukar zone at varied
depths. As indicated in the section on Landforms, the topography of these soils varies
from level to severely dissected. The level soils are used for restricted cropping of

wheat. millets., maize and groundnut under dry farming Partly the soils are also used
g y e ) A

for vegetables under well irrigation.

Seils of Alluvinl Deposits: The landforms of Cover Flood Plains and Dissecied River

Terraces are constituted of Soan, Khair, Argan and Shahdara Soil Scries. These have

developed from alluvial deposits of calcareous nature. Soan and Argan soils are old

river deposits on Dissected River Terraces and Cover Floodplains, respectively. While

Shahdara and Khair soils are recent deposits found in Active Flood Plains, Texturally,
they range from sandy loam and loam to silt loam. The soils arc generally deep with
weck 1o moderate structure. Topography ranges from level 1o scverely dissected. The
level soils are used for restricted cropping of wheat, groundnut and sorghum under
dry f‘arming and vegetables under well irrigation.

Sn.ils of. Primary Origin: Ralkassar, Qazian, Kahuta, Tarnaul, Dhulinn and Khaur
Soil Series are of primary origin developed from (he sandstone and shale of Kala-
(’hma'and Khaiti Murat ranges. The associated landfosms are Weathcred Rack Plains
and Ridge an'd Trough Upland. The soils derived from sandstone include Balkassar,
Oazian, Dhulian and Kahuta. Texturally, they range from loamy sand tn sandy clays
and are gcncra.ll.\- calcareous. The rest of the soils are derived from shale. These are
clay lna_m to <ilt clay in texture and are calcarcous in nature. The lands are generally
undu'lanng. par.tially developed into terraces for cropping The soils are used for
| res_tgc:tcd ;foppznglof wheat inter-cropped with millets, muster oil seeds and pulses.

T g -
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344 Land Use and Agricul(ure

Land Use

\

The land use infoumation for the Project area is available from three sources, viz., Soil
Survey of Pakistan, socioeconomic survey of the Project Corridor carried ont under
the study and the Revenue. Record. The last source provides the land nse pattern for
the whole of the village area, which does not represent the condition existing in the
specified limits of the corridar. As the tiansmission fines have been so aligned that
these pass through the least developed area, the information from the Revenue Record
may give a distorted picture of the land use. Therefore, the representative information
available from the former iwo sources has been used for the purpose of this repoit.
‘Though the land use information from the Soil Survey of Pakistan is rather out dated,
_a ficld confirmation has been carried out by reconnaissance of the Project corridor.

Table 3 13 shows the fand use distribution of the corridor of the transmission lines, as
abstracted from the fand use map developed by Soil Survey of Pakistan’. Accordingly,
the arca used for agricultural purposes comes to abaut 44%, while ahout 8% area is
uder forest. The remaining 48% area is mostly wasteland with some economic nse
for grazing. This is due to very rugged/broken topography of the aren.

The land use information cotlected during sociocconomic survey of 36 sefticments is
shown in the following table:

LAND USE DISTRIBUTION FOR SETTLEMENTS SURVEYED

s e o o ——

[.and Use Class {' Distribution of Percent
oo .. 1. _Proprictary Area (ha)
Cultivated Land_ ] ‘ 7500 N AL
Orchards —~ ~ 777 s T T T ey
| Social Forestry — ~ "~ ] R S Y T A
Pasturc Land = ,____. 73021 o -_.___...-_..’g 099 T~
Waste Land with some use | 1487 "~ TTTTTTR3s T
for grazing _ B
Ghair  Mumkin " (Nat 2247 T S 1413
Available for FEconomic o
Use)
Tm"‘l.____.____________, — . B u:,. — g T

Agricultyre

The vill; , ,
(rainfeltlll)me ;mlﬂ Sl"\o(;y has .Sh?“f" that of the cuitivated aréa, about 97% is barani
o :mrba oul 1% area is trrigated. The irrigation water is ohtained from nine
[ S17e tubewells and sixty-one apen wells fitled with Persian Wheels,

»_,T"c . . N . )
‘ crops of the barani land include wheat, il seeds, fudder and gram during winter

< oSide

R R G-+

1-7

and maiz i .
. ze, millets, pulses and fodder Muring summer. The major crops hawewer are” .



wheat and maize, which occupy about 92% and 45% of the barani arca, re.spcclivcl.v.
The yiclds of the crops are generally very lnw. On the average, wheat yields about
2.000 kg per heetare (100 kg per Kanal) and maize about 1,100 kg per hf‘ctnre (60 kg
per Kanal). The irrigated land is mostly used for' whqul and vegetables. The reported
increase of crop yiclds due to input of irrigation is not much For c?xa.mp!c, the
average vield of wheat crop comes to about 2,500 kg per hectare under irrigation, as

against 2,000 kg per hectare for barani land.

Laadholdings and Tenure-ship

The village level survey has indicated that the landholdings are generaily very small.
Thesce are shown in the table given below. :

LANDIHOILDING SIZE DISTRIBUTION AMONG THE HHOUSEHOLDS
SURVEYED
(Abstracted from village level survey)

- e et et e e m———— ——— o

'-”l..;lvl-rihnldiing§_i_z,g_ (K): _|___No.of Houscholds |~ Percemt
He . T 1306 ] e 0234

ot [ R b T ] 8BS ..
1020 JE N T S CO /SN
R LY L SR
So-ion T 137 IS O - S
“Above 100 T o206
Toal T N T R .. ...1e000

Noate: * * K stands for Kanal (conventional measure ol land); 1 Kanal = 00S hectare

The table shows that about 62% families have landholdings smaller than five Kanals.
Even, of these abont 8124 families have landholdings of one Kanal or less. Keeping in
view the limit of subsistence-level landholding of 100 Kanals for barani area, about
8% of the fanulies arc below that level

Genetally, the families holding land below subsistence-level own ahout 7% of the
tofal land area of the villages surveyed. The remaining about 93% land is shared by
only 14R families Most of these families are ahsentia landlords, wihase land is
cultivated by the small landholders or land-less farmers on tenancy basis. The tenancy
terms are generally an share cropping. The crop sharing is normatly 75%% and 25%
among the tenants and landlord, r'espcctively, when the expenditures of inputs are
barne by the tenants If the expenditures are borne by the owner, it is shared on 50%

basis




The siatus of the Tenure-ship in the surveyed villages is as shown in the table below:

STATUS OF TENURE-S"“’ IN THE VILLAGES SURVEYED

[~ Tenure-ship Cinss No. of Cultivators B Percent -
“Owner Cultivators 444 15.07 -~
Owner-cum-Tenant 1,562 53.02
Cultivatars | - B S

| Tenant Cultivators 940_. R D 1 T
Towl T T T e T seee T

Of the total male population in the surveyed villages, about 2,946 persons are
associated with agriculture. Of these, 53% are owner-cum-tenants cultivators, 15%
are owner cultivators and about 32% are land-less tenants. Recause of land reforms,
occupancy-tenants are non-existing in Pakistan. (Occupancy-tenants hfnd.rormal
inheritable cultivation rights but not the ownership of the land. By law, their rights of
cultivation could not he terminated and they had the right in the share of the land cost.
if the owner sells that piece of land). The tenants in the Project arca are non-
occupancy or tenants-at will. About 65% are formal tenants and 35% are informal.
Formal tenants are the ones whose names appear in the Revenue Record as

cnltivators. Informal tenants are not registered in Revenue Record.

With this status of small landholdings of a major chunk of the houscholds and high

rate of tenure-ship in the Project area, the farming communities have shown their

concern aboul the constiuction of transmission lines on their land. Small landholders

have expressed fear that if the towers are erected on their owned small picce of land

they will be lefl with no land to cultivate. On the other hand. the tenants feel that if the

compensation for the land is made, it will be taken away hy the owners and 1he
- -——denantswill be deprived of any compensation.

3.8 WATER RESOURCES

As referred carlicr, the Project arca is drained by numerous natural drainage channels
(nullahs) forming a complicated network Major nullahs have generally perennial
Nows, while the small nullahs are mostly non-perennial draining the surface run-of
. during rainy seasons. These nullahs drain their load dircctiy in Haro and Soan Rivers
or through rivulets, of which the prominent ones are Nandana, Gunga, Ratiala,
Bal.nudra, Tanar, Jabbi, Basala, Sipiala, Jawa, Kharkkan, ctc.’ Ultimately these rivers
drain in Indus River, Ifaro River near Village Gariala and Sean River af upsiream of
Kalabagh The average-monthly river flows of the two rivers at places lying close to

the Project arca, Rawalpindi for Sean River and Sanjwal Tor Haro River, are given in
Table 3 14 )

The flow pattern of these rivers show that unlike the major rivers of Pakistan, May
aful Juno.m the lean months, while July. August and September are the months of
highest discharges This indicates that there is no contribution from the snowmels.

They carry only water from the rains and groundwater secpagc
1.9




In spite of the fact that numerous natural wetlands (impoundment) are scaticred in the Project arca.
none of these is of significant size. A few of these are located within the corridors of the transmission
lines. These are indicated in Tables from 3.3 (o 2.0 They will not obstruet the construction of
transmission lines or vise versa. RBesides, numcrous small and large manmade water bodies are
lacated close-by the alignments of the fransmission lines. OF these, five arc sizeable. These inchude
the reservoirs of small dams, i.c., Shabpur, Sipials. Dhala, Khasala and Java dams. The reservoir of
Shabhpur Dam is located abeant 4.9 ki away from the Barotha Rewat Double Cirenit (17C) 1 & 11
Times towards west at abont RD 151000, The reservoir of Sipials dam falls in between Iwo single-
circuit (SC) transmission lines of Barotha-Rewat at about RD 7+ from their ofT-take from Barotha-
Rewar 1)1 '.'(chmcul 1). This reservoir is only a few hundred melers away from either of these
transmission lines. Dhala rescrvoir lies very close to the Barotha-Rewat S/C-11 at RD 241, During
drawdown of the reservoir, if clears of the alignmient of transmission lines, but during maximum
retention level. it may encroach within the righi-of-way. Khasala reservoir lies abowt 2 kim nway: from
the Rarotha Rewar 821 Tine (owards north at aboat RDY'271 The reservoirs have been created by
damming small sireams fin supply of drinking and irrigation water (o the local communities.

The iiolovical study ol the project arca has indicated that the route of the Night of miginlory water
Towls ic mamly along the Indus river (Figs. 2 & 3 ol Append D). The small dams such as Sipiaky and
Dhala reservoire have not enough capacity to provide feeding and breeding place to a large number of
migiatory as well as sedentary birds. Towever, a limited number of secondary migrants may rest in
these reservoirs. The wire span of the suspension towers (proposed for the project) is © mefers phase
10 phase and this space is quite safe for flying the birds cven through the wires, hence nn significant

negative impact ol proposed (ransmission tines will be exerted on bird fights,

Phe important water bodies in NWEP as shown in Fig. 1 and Table-2 of Append_ -1 are Tanda
Dam. Thancedarnwala Game Reserve, Khieshi Reservoir, Malugul Dhand and Kandar Dam. All
these wetlands are an the right side of the Indus and atteact the migratory hirds. Conscquently
the migratory birds will keep themselves away from the transmission lines extending from
GBI Morcover the entire in fly and ont fly routes are also on the right side, henee no
influcnce of project activitics will be extended fo the birds migrating o the above mentioned
water bodies. The mportant wetlands on the left side of Indus are Mangla Reservoir and
Rasul Bairage, which are also 80-90 km from the proposed rowte of transmission lines.

High Volage (500 kK\Y nansmission fines viz. Farbela-Gatti | & 11 and Tarbela-Rewat-1ahore are
already existing in the arca [he Rewal-| ahore Section ol sansmission line passes very close (o the
Rasul Rarape which i an unportant habitat for feeding amd breeding of migmlmjy as well as
sedentary bind s evidenced by the average popalation of birds given in Fable-1 No mortality of bitds
has heen notedsconmmented as a result of current. Flowever,, rare cases of bird s mortality have heen
noted.on dow <tension wires hut this is only duc 1o large size nesting on the eciectiic poles. -

RN l”()l,()f.'l('r\l.Rl"S(N’R('ES

Lol General

l.n !«lmm} the bhio-diversity of the Project area. an ceological survey has been cartied ol The
lindings ool the sorvey are reproduced in the form of a ceport, which is attached as Appendix (77 An
abstiact of the report is presented in this section:

Ihe 'l terect conridors have been divided into nine 1 anl Seape Feological e (1 8151 1<), This is in
comsideration of the Lindforme, fand uee and bio diversity identificd i the Meject men Phese TS

M DS g en below
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1 I'xeavated arca of GRED

b Ahandoned land</Cienzing lands

1 Cultivated lands

1 Waler wave (streams and Torrents)

<. Waier wudies (reservoirs of small dams) .

[ Froded (Broken) lands

7. Wenthered Recl thans '
R Predmont Plains

o, 115l Slapes

6.2 Flura

encrand

The Project area is quite rich in natural florm, particalarly in the reserved firesis of Kala-Chiita,
Khaiti Murat Mountains and other hills, Besides. vepelation is also foumd scatiered ali over the mea.
The following paragraphs provide a bricl acconnt of the vepetation found on varions Lindfonmes

defined above,

Fealopical Setting of Fxeavated Area

Pxeavated aren includes the switchyvard, ailence and other areas of Ghazi Barotha Hydropowes
Project falling within the alignment of the transmisston fines The excavation activity in these aen

has climinated the flora permancntly,

Feonlogical Setting of Abandoned Land

Abandoned area is mostly the one that is acqguited for the prrpose of some development works, hat
net still wilized. Such inclindes area acquired for the new Iskunabad airpart, which falls close 1o
Narotha-Rewat S4° 1 and 1 lines, and that acquired For expansion of Rewat Geid Station. These areas
were previonsly cultivated and comtained natural vegetation including trees, shrubs. grasses, clc. Afler
acquisition. most of the vepetation was removed for fuel purposes. Presently. these areas bear prasses
anel forhe with some seattered bushes, The dominant grass in this arca is Tmperata evlindrica and
Pineliosico nnmeoser Tl € Vitodon ductvlon is erdonizing at moist places.

Feological Setting of Cultivated Area

Fucaolvptos camaldidensin s very popular in social forestry. Besides growing this in clisters on
farmiands and hill slopes. the farmers also plant these around the border ol their ficld as windbreak.
Planted-tees als include Alhizziv fohbeck. Bronssonctio popvrifera. Melia azadivachta, M. azedrech,
Figa refigiosn, ete. These are found seatiered in the ficlds, Desides. seanered namral vepetation is
alee found in the enltivated acas. The trees predominantly include Zizvphns jujub, Acacio modest,
Tomariv apinlla. Fig pelmata ot Oleafernugion. Zizyvphus muemmadarier is the dominant natural
sheub, swivich is assaciated with prasses like Cvamhopogen joveranensa, Iperare cviimdvica vl
Desniestachva hipimata

Feologienl Setting of Streanss nnd Wetland

.-\.t refered  carlier,  the  <treams i ahe  Project area are gﬁwmll\' very  deep
with  <everally eroded steep  banks.  These  banks  aceasionally hold — trees
oF  deocia medesta. chrubs like Calotropis  procera and grasses |ii(c Clrvsapensn
veerellotmn Cvmpepesgons favarancuse, ote. The torremts witl sable muddy hanks dominantiy I.'.cm

LI B



Imperata cylindrica associated with scattered trees of Acaciar mexdesta. The grasses,
(ynoedon dacivlon and Imperata cvlindrica are dominant at places where moisture
remains available throughout the year. Tydrophytes dominate in perennial slowly
Nowing streams. These include 7yyia angustata, Arunder donax, Scitpus sp., (vpris
sp.. and Paspalum distichum. Al low flow regime or duting dry periods, species like
Saccharnum spontaneum, Paspalum distichum, Polygonm plebum, cte. colonizes on

gravelly substratum of some nullahs.

The wetland and reservairs of the small dams bear hydrophytes including Arunde
donere, Tyvpha sp.. Paspatum distichum grasses, which provide shelier for migratory

and sedentary hird.

‘The construction of - the Project will not distupt the ccology of the weilands
significantly. as the towers will be placed at a safe distance from such LSEEU

Feological Setting of Froded Lands

The severely eroded lands hcar scamy vegetation with a varied bio-diversity.
Therefore, no definite plant associations can be recognised. At places wihere the
erosion is very active, this 1.SEU is devoid of any vegetation, while at other place
scattered vegetation is found with variety of associations (wnhopogan javarencusa is
the only grass that has a trend to grow along with Rinvncosia nmmimna.

Feeonlagical Setting of Weathered Rock IMlains

The arcas with deep soils on Weathered Rock Plains mie generally nsed for
agricultural purposes. However, the arcas with shallow soil crusts and slopes have
been colonized by Zizvplms nnmmularia, Deodonia viscosa, Justicia adfada and
Cvhopegan javarncensa. Infrequently Acacia modesta, Matmns rogleses, Digiteric
oliaris, Dicliptra roxhergiana, Perploca aphyia, Heliotropium  trignosim,  Soalvia
prhia and Tarermiara sp.

Feolngical Setting of Picdmant Plains

[hq vegctation of Piedmont Plain includes dominant trees like Digitariet oliaris,
Frragrost cynosonraides associated with Acacic nilotica, Prosepis juliflora and shrubs
. 3 . . . * . y ' : h
like Prosopis glandulosa, Zizvphus mommularia and ¢ apperris aphvla,

F.eological Setting of Hilly Terrain (Reserved forests)

Hilly and mountainous areas show a high bio-diversity, particularly the protected and

reserved forest arcas The transmission lines pass through or near-by a nm'nhcr of

x?sFr\'cd forests These include reserved forests of Kawah Gar ('hlu:bhiwﬂi l<;1l1

Chitta, KhnirAi NMurat and Dhungi With the exeeption nfunnvni'dahle circn;\m’mn;clﬁ.

the n-an:‘missmn lines avoid the reserved forest arenas. Crdssing of narnlhn-'Rc\;ml D/E:

1 & 11 lines over Knla-(?hin.a reserved forest, and that of Barotha-Rewat S/('.‘I &Nl
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Abont 27 species of water birds (Tahle-3. Appendix-C) has heen identified in the area
of GBHP. The important water bodies in NWIEP as shown in Fig 1 and Table-2 of
Append.-1) are Fanda Dam, Thanedarwala Game Reserve, Kheshi Reservoir, Malngul
Dhand and Kandir Dam. Al these wetlands are on the right side of the Indos and
altract the migratory hirds, Conseyently the mipratory birds will keep themselves
away from the transmission lines extending from GBIP. Moreover the entire.in iy
and out fly routes are afso on Whe right side (Fig.d & 4 of Appendix-1). henee no
influcnce of prajeet activities will be extended o the birds migrating to the above
mentioned water hodies. The impartant wetlands on the left side of Indus are Mangla
Reservoir and Rasul Barrage which arc also 80-90 Km from the proposed route of
teansmission fines. Morcover, the comparison of Tables-1&2 of Appendix-1) reveals
that the average population in above mentioned waler hidies of NWEP ranges from

'52.91R birds as compared to the average population of 1RSI birds at Rasul Barrange.

It may be concluded that transmission lines will have insignificant cffcet on e
mipratory birds,
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over Khairi Murat reserved forest was unavoidable, as these foresis fall across the
alignment of the lines. Similarly, negotiation of Tarbela-Barotha-Gatti D/C T & I
lines with Kawah Gar reserved forest was unavoidable due to the existence of

scttiements along the border of the forest.

The reserved forests on high mountains hold scrub forest at its climax stage showing
clear strata of trees, shrub and grasses. The dominant species, however, include
Acacia maodesta, Olea fernaginia, Dodonea viseosa, Chrysopogan sceleratns and
Digiteria oliaris. The dominant vegelation of medium protected hills includes
Fehmeochloa sp. in association with Justacia adhatoda. 1.ow unprotected hills have
wenerally undergone to excessive cutting for fuel leaving behind grasses, forbs and
some bushes. These include Penesetum sp., Cymhopogan jevarancusa, 1igitaria
oliaris, Zizvphus mummularia and Capparis aphvlla.

About 8% of the total streich of transmission lines (about 235 km) will pass thiough
five rescrved forest arcas, namely Kawah Gar, Chabbiwali Gar, Kala Chitta, Khairi
Murat and Dhungi The spread of these forests is shown in Table 3.2 as Rough
Mountain l.and. Thesc arc not protected forests or national parks, and arc accessible
10 the local communitics for limited borrowing of fuclwood and herding. This is to
avoid heavy cutting of the vegetation, thus denudation of the hills The ecological
studyv of these arcas has indicated that these do not bear any rare and endangered
species that are fikely to be eliminated by the construction activities (sce also Section
$24) The vegetation that is likely to be cleared from the limited construction site is
widelyv epread in the vicinity. This, in time, may encroach inta the afTected areas

3.6.3 FFauna

The information on fauna in the Project area has been collected from the Punjab
Wildlife Department Table 3 15 shows the most common fauna found in Project area
Accordingly, about 4R terrestrial hird species and 27 waterfowis (migrnl(iry hitds)
have heen recorded from the Project area The important mammal specics f(qmrt(‘d
cepecially from the reserved forest areas, mostly in Kala Chitta, are abowt 11 in
number. Besides, reptiles. amphibians and common mammals like ficld rats, hares,
boars. etc . are verv common in the Project area

The construction activities will have minimum afTect on the terrestrial wildlife of the
fnr.cm arcas This is because that the lines will pass through the regions of the forests
which do not have thick vegetative growth, thus, mrel_\; populated by 1he wildlife
Morcover. the construction activity will be limited in a narrow corridor and will he of
a short duration. As such, the wildlife will have quite a {arge area of the forests to take
shelter (sce also Section § 2 4) ‘ h
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‘37 IIUMAN RESOURCES

7.1 History

There are evidences that the I'roject arca has been settled since stone ages. [iowever,
historically the first record of civilization of the area dates back to Aryans. In the 15
century BC, the Aryans from the Asia Minar invaded the area from the northwest and
pushed the old inhabitants, Dravidians, towards east and south of India. Then Takkas,
who were snake worshippers, followed after few centuries. They founded Taxila that
remained Capital City of the region for many centuries. One of their chiefs, Raja Gaj,

founded Gajipur at the site of modern Rawaipindi.

in 326 BC, Alexander ciossed the Indus river and marched against Taxila. Raja
Ambhi of Taxila allicd himsclf with the Grecks and foughl against Raja Porus of
l.ahare. Afer the death of Alexander, Chandar Gupia established Maurayan dynasty
in the region. Maurayas remained in power for about a century. In 262 BC, Ashoka
adopted Ruddhism as a state religion. Later in 190 BC, Greeks again conquered
Taxila and ruled the region for about a century. Kushans followed the Grecks. The
Kushan rule persisted for another century and they founded the famous Gandhara art.
By the invasinn of Huns in third century AD, the Kushan rule and Buddhism declined
in this region and Finduisin again estabiished its footings. Rajputs are tie descendent
of Huns, who nded the area until seventh century AD. After that, the glory of Taxila

and Gandhara was over and the region became a principality of Kashmir

In R"century, (his region becamc the part of Tlindushahi Kingdom of Kabul. Afier the
spread of lslam in Iran and Afghanistan, the capital of Hindushahi Kingdom was
shifled (o flund. a town located at the right-bank of Indus River in Swabi District At
the beginning of 1o™ century, Islam came to this region, when Mahmood of Ghazni
defeated the llindu Raja in a fight occurred in Chhachh Plains near Allock Mahmood
Ghaznavi hestowed the region on Ghakkar Shah, whose descendents ruled the area for
R centuries directly or under the flag of Mughals. Ghakkars ruled the area until 1765
when their chief was siain in a battle against Sikh. Sikh rule was not very long h;
1849, they surrendered to Dritish army at Rawalpindi. |
ﬁemd;s invasion of different races fram the northwest, the area had wilnessed
mtrusions of various tiibes from the south These included Jnn}uas Khattars, Ghebs
Awans, Malyars, Alpials, Jodharas, elc. ' h h

3.7.2 Socioccanomic and Culiural Sctup

Gieneral

'l‘hl:‘ section hti.cﬂy deals with the social and cultural setnp of the people of the
! r::{crt area Th.ys has heen compiled from the socineconomic survey carried out in 36
scitlements falling close ta the routes of the transmission lines. The scitlements

Slll\(\-('d \were \\C” er tih d ov " P .
1 «
'"c""c ‘)( 'hc arca. Y
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The survey was carried out for both male and female members of the societies. To
gather maximum information four-level survey was planned. These included two
village-level surveys, one each for male and female members of the commumities. The
maje survey was aimed to obtain nccessary demographic information of the
. settlements, while the female survey was oriented towards female-related information
only. Besides, individual-level surveys for both male and female members were

. _xarried out. It covered about 600 male members and 200 female members,

For the purpose. two survey parties were mobilised, onc to cover the Attock end of
the Project and other for Rawalpindi end. Each survey party comprised two male
members and one female member. For each type of survey separate questionnaires

were prepared and pre-tested.

The findings of these surveys are briefly discussed in the subsequent sections,

Population Profile

As referred in Section 3.2.2, the surveyed scitiements are constituted of ahout 2,095
houscholds with a total population of ahout 12,373 heads. (Giender-wise distribution of
the population is given in the foliowing table.

Gemder-Wise Distribution of Population

—.Topulation Division :_.R—l;—nﬁ)—(‘-l: T Percent
Mae —— -~ " Al ’ 338
Female " 7 R T T
Childien — T T iges Sh62

_ Total 12373 o T

Ahm‘n 99%4 of the houscholds are Muslims and (he remaining are mostly Christians
Fthnically. the population beiongs to difTerent clans. These are shown in tahlt..ei‘vc.l'..
on yage 3-16. The majority of the houscholds are Awan (12%), followed by MSycd
”5./0). Khathar Pathan (11%%) and Rajput (8%). The scrvice groups (Kamie) also funﬁ
a sizeabie fraction (10%) These include Tarkhan (carpcnlch) L.ohar (irnnm.l

Naee (barbers), Julaha (weavers), Musali (swecpers), elc. M ners.

Professional Groups

In spi i i -

u-ighp(lhc of belonging 1o different castes, the majority of the households are attached
"

h ! ¢ agriculture. ()fthc total adult male population, 70% arc agriculturists, 6%

: government service (mastly in army) and 8% in private service, and qt'v,;, are

labourers or

s unemployed  About 1% people are 1 i

. e » .o M
N, people are in business, rnmng shops in the

It has
been reported that there are about 2.000 unemploved persons in the surveyed

u h ,



wha are partly engaged in amiculture beeause of smalil landholding Of lhcsc.'nh'mlt
23% have some skill, while 77% persons are unskilled. The skilis include driving,
welding, carpentry. nomnanger, etc.

Fthnic Groups

Err:'lrf/— | Ethnic Group Number of [ Percent
flouscholds | . _
1 T o Awan DT OTRRY A2
2 i |Syed Tl T M3 ) Ass
3 | Khatha 300 1432
A4 lRapu_ e 764
S Bbawi 22 108
6 __ | Mughal 3 Tl 186
7 T 1 Oureshi R I A
g T I Maliar 3 109
bo 7 CGwar M o _2m
Fio C | Paracha R 066
e ['kamic 204 , 073
2 o lomeCasies 010 A
T Thotal ! 20905 100.00

The female survey has indicated that about 49% women are thémgh housewives they
take active part in the farming activitics cither assisting the male members or nming
the farms independentty OFf these, a few women are landowners. Others are rnmng
dairy farms or pouliry fims About  14%  women  have adopted  handicrafl
manulacturing for suppiementing their hushands’ incowme, Only about 30% women
are just the heuscwives, while the remaining 7% are in other professions. like
teachers, Health Visitors, Midwives (Dai), etc. The women in various professions
have indicated a monthly income ranging from Rs. SN0 1o Rs. 25000 Majority of the

housewives has shown their interest in learning some skill to supplement the
houschald income

Fducation Status

Ibe hiteracy status of the adult population of the surveved scttfements is as given the
table helow - :

Distribution of Population according to Liieracy Rate

_.(:'n(_cgmj‘ ‘_ Male } li’('_x_'(jm_l‘li -'_- l('_n;\‘l(‘ A Fyrc}lrl Total Percent }
puerate 16084043 T 968 11990 | 3463 | 044
Minerate 2905 1 <088 73000 L RG30 | 5639 | a6 s
Poral 174000 | 166 T] 000 | ig0 f o | s
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The table shows that the literacy rate is more for adult maie population (about 40%5)
as compared to the female population, which comes 1o about 30%. On the whole,
about 7% adult population is illiterate. The education level of the adult population is
shown in the table below. OF the literate population, the level of education is mostly
helow matriculation. The trend of higher education, particularly in female population,
is fow. This is because of low income of the population and non-availability of
institutions of higher cducation in the area.

Level of Education

[ Education Level | _Male Fopulation | Female Population_
. Nos.__| Percent | Nos, | Percent
DPrimary 1T 662 |7 3905 | 278 | 3619
Middie _ | _389 | 2294 | 321 | 4205
Malrlculalmn 374 0 2206 [0 99 | 12.89
lmcrmcdmtc ] 1m6 ) 0’02 ) }_R ) 04.95
Graduate. |_ 67 | 0395 | ;| 0299
Mastets S| 0300 5 0.66
l'mrc“mnnl ' | 16 | 0099 2 - 020
lulal , 1695 100 76R 100

Table given below shows the number of various types of institutions, both for male
and female population. availabic in the region Lxcept for a few, these institions are
generally located in the main settiements of the villages, which may be 2 to 6 ki
away {rom settiements surnveved.

Education Facility

Type of Tustitution [ Mnlc |n<l:_l_]lllﬂll¢ & thnglh ) I l'omnlc Imhlu(mm & Sllcnglh !

1’ No. of i Nao. of No. of No. of No. of No.af |
e mee e ) IBStUGIONS | Teachers Students ‘ Institutions | Teachers | Students I
| Magjid-Nadrasa _J 12 T RGO 0l 02 T s |
P'rimary chmnl_. 2 T X3z : -I_S" T T R
Mlddic Schooi a3 TS T 750 ()1 T (:ﬁ ' ‘gs(;_ |
HighSchool ~ | 02 77 37 | 3 700 ot T 08 ] T
(n”cge N "0 s [ R R A f
Vncaxmnnl R fl 5."'_”(-)-”" Y B R T 1
Total__ - ’ I L B BTN T- 2 N ¢ S TSl ARt {

Th ' ituti
" e tahle shows that the rewion s devoid of any mstitutions for higher education. For
us, the students have 10 go to Attock, I atehjang and Rawalpindi

:}rl:ihc total strenpth of the school, about 3000 studemts, which form 75% of the
: nidren population, are from the settfements surveyed. ‘The remaining students are
rom the main and ather scttlements of the villages . o
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Health Facilities

Tiealth services arc almost non-existing in the sctticments surveyed. OF the 36
scttiements, only two places have Basic Tealth Units. There is only onc main village,
Rahtar, where a hospital is also available. Fven traditional medical practitioners, like
Hakim, LITVs/Dai, Dispenscers, ete. are scares. Of the 36 seitlements, there is Dais at
1S places, takim at onc place and Dispenser at one place. The people are mostly
dependent on charms and blessings (Tawecz/Dhaga) obtained from Shrines. The
serious patients arc taken to hospitals in main towns, which may be up to 50 km away.

The most common discases in the area are malaria, asthma, skin and cye infeetions,
hyperiension, gastro-enteritis, diabetes, ctc., in the order of mention.

Malaria is a very common disease of the Project area. ‘This i1s mainly because there are
aumerons large and small impoundments in the arca, which include natural and
manmade lakes, and some cextent village ponds and open drains. These help in the
breeding of mosquitoes Two main mosquito species’ (vectors), viz., Anopheles
enlicifacies and Anopheles stephensi are found in the Project arca. The Project area
bemg mainiy rural in setup, the former is the prime source of transmutting both bemgn
malaria, Masmodinm vivax (60-70%), and malignant walaria, SMasmodinm fafeiparum
(30-1078) Thic species normally breeds in clean water of the lakes and village poncs
Anopheles stephens: is mainly an urban vectar and tansmits benign malaria. Culex
mosquitoes are rare in the Project area. This is because that the undulating terrain of
the P'roject area raiely helps in creating impoundments of village wastewater, which is
the main breeding ground for this mosquito species

Other Social Amenitics

In spite of the fact that these villages aic located close 1o the country's Capital City
the availability of social amenities in the settlements smveyed is vmy-pnm. Of the 6
sctlvlcmem only 25 arc electrified, nine have water: suimly schemes, while open
drainage system is available in one seftlement oniy  About 140 tubewells, 310 open
wells and .‘KR(? hand-pumps have been reported in the surveyed senlcmcm.; that meel
the consumptive and non-consumptive water requirements of the population |

Only 24 settiements have proper roads for link with the rest of the country, and of
Fhojc. oniy 14 scttlements have transportation facilities Telephone facility is‘a‘vnihhlc
n snT< .scﬂlcn'lcms and post ofTice facility is available 1o cight settiements T\‘lmnrnl'gns
;.s al\:?lln!wic in one fc(llcmcnt (jniy_ The peopic of other settfements predominant use
uelwaood hrnuul'\t from the their ficlds and wasteland. Twenty-seven settlements |

reported that their source of fuclwood will be across the lmns;nissinn l.intw e

Pakic: on ane; "
arcian Hhvdeo Concnltnc Report on Suppicmentary Eavironmental Studies. Chapuer 1. 1997
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Marketing

OF the surveyed settfements, twenty-four settlements have been reported to have about
8RR shops. Of these, the people from the eleven seitlements have reported that the

items of the daily use are available from the local shops. Fourtcen sciticments do not
have anv shop The people have to travel 2 to 40 km for acqoiring ttem of daily use

Family income

Income of the people of the Project arca has been abstracted from the individual male
survey. This has been shown in the table below,

Annual lucome for Different Categories of Families in the Project Area

¢ ‘EEE;Q};-? }T;m‘l-ﬁn-hmu TAunual Income from A’Eri;'u'l'l'n;r«: "Annual Income from Other Sources
Familiee | Size | = ____ _(Rs) e eom R
(Kanal) Minimum | Maxismum | Average | Minimum I Maximum | Averape

i e d oo (Hectare) R e e S IO B

Relow | oK | ! i

Subsistence |~ | Fo2000! 1000001 24040 01 4200000 27336 |
devel 7ML R

Smali 100 200K | .

. ¢ ) ) 0 50 ; RAVIRS
| Farmers S-10ha IZ.OOO' I_VO{).(M 4 0 0] 116,000 20,500
Medinm 200400 K | { . ° T R S )

-

| arge ‘ Sk 5.000 . 200,000 Al 4 4_; S e
 Farmers | >20h AN l 200.0 14A2R ni ARODOD | 16,RST
landless ! j [ S T

Familics : - - - 6,000 96,000 IR o0

The table gives the anmial income fiom agriculture and other sources for various
categories of families with respect 1o landholding size. ‘This includes minimum,
mavimum and averaze incomes of the peoples interviewed during the survey The
minimum and maximum income figures have been taken for the ;}l(ii\'i(illnl farmers
[alling within the respective rroup, whereas the average valne has been derived for all
the‘mcmhers of that group. ‘Though the trends of minimum and maximunm incomes of
various agricoltural groups have relatively odd disiribution with respect (o lthc
landholding sizc, the average incomes show a good relationship. There may be many
rcasrm.c‘fnr this The mamn ones are that at mdividual level, which is the basis for
abstracting the minimnn and maxinmum income figures. the income is dcpcnd.-u‘u an
the tvpe of land, crops sown and the input used for cropping. lowever, when n;crmzc
?:rlhc whale lot is taken then variations in the faclors mentioned ahove are accounted

It has been observed that 1he famify income from the Jand is largely suppiemented by

lnF?xrrc from other sources. Such tremd is more prononnced in the case of familics
with small landholdings than otherwise. About 8274 of the farmers with landholdings
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below subsistence fevel have other sounrce of income. The trend for other categarics is
78%, S7% and A3 respectively for fanmer with small, medium and  larpe

landholdings

3.7.3 Cultural and Avchacological Properties

Duting reconnaissance visits of the Project area. a number of shrincs, cultal
buitdings and mounds were found lying near the Project corridor. The detailed susvey
revealed that abont 10 culluml/rclfgious propetties, i.c., shrines (2) and graveyards (R)
fall in the Project coniidor (see Tables 3 3 through 3. 11 and a table in Scction 5.2 5)
One of the shrines, at Jodh, 1s located a1 aboul 30 m away fiom the comtertine, which
18 a safe distanee for the pilgrimage activities. The other stwine at Dhok Kala Khan
was located at o distance of § m from the centerline. The alignment of the
tansmission line m this section has been changed. Thus incicasing the distance of the
Ziarat (shrine) and near-by houses has imcreased between 30 10 95 .

Most of the gravevards are focated in the corridor near 1o the centertine. 1t has been
assuredd that no tower is focated in the graveyards. Safe conductor clearance over the
wiavevards will not obstyet the burial activities Though distuption of the graves mav
ocenr durting stringing of the canductor, this heing a matter of crecd, the contrachus
wiil take every care in avouriing such distuption. in spite of this, the Fagincer will
Pass onanstructions 1o the contractors 1o observe the sanctity of the praveyards

Thongh the alignments of the transmission lines generally have avoided structures of
cultural impaonance, the chances were there that the Project might dismpt hidden
monuments in this regatd, the Department of Archacology and Museums was
comtacted It was learnt that even the department has limited information about the
area This being an aobligatory under law that a clearance certificate shonld be
obtamed from the department before construching the PMroject, the Department has
sugeesied a suevev In this respect, WAPDA entered a contract with the Departinent
to carry out the study of the area. Afler carrying out ficld survey, the Department has
reponted that 1o archaecological sitc/evidence has been discovered. Accordingly, the
Department has issued a cicarance certilicate This is attached in Appendix e
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TABLE 3.2

DISTRIBUTION OF TRANSMISSION LINES WITH RESPECT TO LANDFORMS

,' Map ' i T o T Towl Stretch of Lines
i Legends | Landforms ! Stretch of Transmission Lines in Lt falling In Various
! Een 3 ' . Landforms
(R R T T O A T O S S ST (TR A . am 1w
] jLavas 1o Nearly Lavel Loess | T | ' . T T ' { ‘
' [P'ams ; : ! . : A ; tovs8 | e 1 0 ! o530 . I 2855 l 1220
: 2 'Newly ovel Cover Floog | T : T - _"""‘: : —]' : M ‘
3 otans ; : l R D R T R - D sy e
3 X o I ) ‘ “ o i H - , T 'i l—' . | . o
\Drexacted Loess Plans I ! ! i ‘ ] I i i
. vith Gerlde %o Steso Slooes! 353 ;1 247 I 4 45 246 1 r1z9 1 530 739 | 25 158 l - j 3994 17 91
{___4_ ICissected River Terrace N N T - ex | - 1 067 154
: 3 ;Severaly Eroded Land wath ! 1 ' i | i
i 'De20 Gullies e ’ ‘25 : ! L 38 | 035 692 | . ] 42 | 0S|
: Z  .Reugh 3rcken/Ruggea T : : : ; , ! } i ;
- Land L1594 ! P - ;e 1 . P 34T {335 i 404 254 ¢ - ) z:9e3 2529 )
. v Weathered Rock Plains | ( T T T i ] !
; [{Uniand with Severs : | H ! ; ] t i i
: lUrautazons) | 172 é 1 i 579 | tr3 | 22 s:5 | 736
! __ 8 __IRougn Mcunan Land | 209 | i - 3 1 329 ‘29 | 338 - 84 735
2 |Acsve F'ood Dlains ! ] i ; T i - 313 - P 232 v 2T
! 0 ‘Miscelanecus iand frver : ! ; ' H : . ; N
ced. tirace channel etc ) | : i ' i i . i i { !
: . I 229 ¢ -0 . 283 ¢ - .. i 3w 33« , 2 . o b 3n2
; “Toral Lergth of Lnes T 2640 247 | 54l 993 | 153 . ‘1.3 , 2598 37,71 %30 | 2.5 | 1487 [ X |
Note:  Transmission Line # |

Transmission Line # {1
Transmission Line # 1]
Transmission Line 21V
Transmission Line # V
Transmission Line ¥ V|
Transmission Line # VIIA

Transmission Linc # 1

Transmission Line # IX
Transmission Line 4 VIIB

Tarbela-Barotha Incoming Double Circuit 1 & 11
Tarbela-Barotha incoming Single Circutt {
Tarbcla-Baratha Tncoming Single Circuit {1
Barotha-Garty Outgoing Double Circun | & {1
Barotha-Gatti Owgoing Single Circuit |
Barotha-Gaui Ourgoing Single Circut {{
Barotha-Rewat Double Circuit { % I Seement |
carotha-Rewar Single Ciraun |

Barctha-Rewat Sineie Corcune [

Barcrtha-Revat Dovbie Tircunt § & i Sezncnr



TANLE 3.3

Shest | of 4

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Tarhels-Barotha Incoming Double Clreult J & 11

Reduced

- - e d

Distanece (m) Land Features Infrastructure Remarks
From To : -
0 196{* Tervaced land with ateep f I RY linc st RED 143 with » Bc.youd RI)‘O"(.)O up o ‘
slopes. clearance of 10 m from the switchyard is still 8 lome section
proposed Ti.. as its finalisstion i attoched with
the layout of Ganty Tower nt
switchynrd, which is under
planning.
194 2410 Level te nearly fevel land with
ey meld sicpe.
* Baratha Nuflah at RD 598-
610.
624 ot ROW of Tailrace Channel of
GBIHP.

NG 2240 Tlighly broken land with deep On request from Barothn preople,
pillies, part of which deep gullies have been filled to
redeveloped to level land, redevelop it for agriculture
* Nullah between RD 1168-

1438, 1506-1579 & 1GRG-
I1R1R
2240 41101 Undulating land with gentic 1o 1. Gravevard at RD 2526-2660 1. Graveyard s likely o be
moderate siopes. along central line stretching by 20 Jdisrupted during construction
- m on left side and bevond 50 mon [activities. There is no Tower in
right side. . this stretch, however, disruption
2. Kutcha viliage tracks at Rids may occur during stringing
2801 & 2840 Therefore, the Contractor necded
3 1 kV lines at R1Ds 2832, 3276. |to be vigilant during the work in
3324, & 3761 with clearance from [this ares. {Reference Section 5.3.)
proposed TLbydm, 6m, 7m & ]2, Clearance for existing power
7.5 m, respectively. fines is within safe limits.
4. Metalled road (Attock-Iakhner
road) at RD 3295.3307.
5. Metallet road (Attock-Rasal
Road) st R 3731.3761. _
4110 6344}* Unduiating {and with 1. Kutcha viliage track at RDD 4379.
moderate to steep slopes. deep 2. Metalled rond M RD 5665-5673.
guifies at places.
* Nullshs at RDs 4894.4934,
5350-5424, 5802-5830 & 6165
6200. :
6344 1920 : Broken land with stecp slopes,| 1 Kutcha village track at RI) 7378.{1. Towers sre focated on stable
Nullahs (4 Na.) at RI)s 6344- ground.
6490, G704.6794, 6(942-2020,
& 7595.7847.
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TABLE 3.3

Sheet 2 of 4

ILAND FFATURES & INFRASTRUCTURE FALLING WITIHIN 100 m CORRIDOR
Tarbela-Barntha Ineoming Double Circuit 1 & 11

- — e

maderate slopes

168R0 1GR8G.

Reduced .
Distance (m) Land Featuren Infrastructurce Remarks
From To
7020 01301 Uindulating land with 1. Kntcha road at R 8232-R23R,
maderate slopes and pullies at [9039-9042,
places. 2. 11 kV line at RD R271 with »
* Nullahs at RID R1S4-8359, clearance of 7.5 m.
R563-R583, & 8G29-87137.
9180|1023 1% Rather broken lamd with deep - 1. Towers arc located on stable
gullies gronmd
| * Nullah at RI) 9974-10137.
10221 10717]* Level to nemiy tevel land with {1, Kutcha village irack at RD
pentle slope 1043110442, & n foohwny at RD
10603
2 Rathway hine (Attnck- by at
R 1072310726 with clearance of
13 m from proposed T1
I Telephone finc at R1Y 10747
10747 130501 Generally broken band with I Kineha viltage tracks al Rls I Removal of pamphionse wonld
deep gnibies andievel tonemiv [1TH617, & 11737 2 Metalled road” {not be reguired
level iand at places (Atock-Fateh Jang Roady at RD
* Nullahs (6 Nos } at RDs 123.41-12361
T0RQ2-100A7 11071-11100, 3 Metalled rond (Attock-1lmmnak
TTI2R-1TTTAR 11223-11230.  {Roady at RIY 12647-126S1.
TI2R4-T130A, & FIRTO-12198 {4 11 kV line at RD 12911 witha
* Hare River at R1Y 13145, clearance of S m fiom proposed
11360 1.
S Pwnphouse at R 1X164-13170
on the cdge of right bank of 1are
- River at a distance of 20 m from
central line of the conider.
13650 14299 L evel to nearlv ievel land with | 1. Kutcha village tracks ot RD)
very pentle slope 13RGG-13R73, & 1423914246
1-6200 TGIRAL* Tifly area with sicep siopes L Hiemses at RD IGOA2- 86052 a1 |1 Fvses are focated af saie
amd deep pollies Histance of 36 m anay hom central |distance fiom the proposed hine.
* Mullahs (3 Mos ) at RDs line on right side therefore resetilement 1< net
1480615037, 1538715510, & equed -
15787-15R30
16380 16RY® Tenaced Innd with gentle to | 1. Rutehn viliage t1ack a1 R1)
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TABLF. 3.3

LAND FEATURES & INFRASTRUCTURFE. FALLING WITHIN 100 m CORRIDOR
Tarbela-Barotha Incoming Doublc Circuit 1 & 11

Reduced .
Dlstance (m) Land Features Infrastructure Remarks
From |  To : ‘ _
lﬁﬂﬂ 20054|* Generally undulating land T. Kulcha village yack (6 Nos) ot {1, Al the houses in the comidor
with gentle to moderate slopes. |RDs 16R80-16880, 17141 -17145, |in this stretch are at g <afc
and level to nearly level pisteau {17175-17179, 17716-17720, RD dislnnc.e I'fom lhe proposed
at places 19427 (footway), & 19861-19874. jransmission line (TL.), therefore,
2. Tonses st R 1RRI17-1836G6 al {reseitiement is nol required.

* Nulinhs (3 Nos.) at RDs

19232-19234.

17373-17413, 18368-18418. &

distance of 35 m {rom the central
line on right side.

1 tlouses ot RD [8R70-18878 at
as distance of 44 m from the central
line on left sidc.

4 Vienses at R1Y 1R940-18948 at a
distanee of 44 m from the contral
linc on right side.

§ 11 kVlincat R 19433 witha
clearance of 6 m from the proposcd
1. '

6. Houses at R1I 20346-20556 at n
distance of 28 m fiom the cential
tine on lefl side,

7. CGiravevard at RD 19734- 19861
along central fine stretching up to
28 m on right side and beyond 50
m on left side.

2. Graveynard is likely lo be
disrupted during construction
activities. There 12 no Tower in
this stretch, however, disruption
may occur during stringing
Therefore, the Contractor needed
to be vigilant during thé work in
this area. (Reference Section 5.1

200154

21590 * Gieneraily jevel to nearly level

places terraced

land with gentle siope, and at

1 LT pasver line at R13 20277 with
a clearance of 7 m fiom the
proposed Transmission line (11.).
2. Kutcha village track crossing
central line at R1s 20470 &
20842,

3. Tlonses at RD 20639-20676 at a
distanee of 18 m from the cenirnl
line on right side

4. 11 kViine at RD 20773 with a
clearance of 6 4 1 from the
propased Tl..

5. Metalled road at RIY 20778-
20784,

1. Houses at serial No 3 and 6
are within recommended lint for
sofety (25 m), therefore these arc
10 be reiocted

2. The honses at serial No 9 are
though out side the reconmmended
limit, n PDS3 Tower is localed at
the same R1). Therefore. o
minimise rescitiement the tower
may be relocated appropriately.
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TABLE 3.3
LAND FEATURES & INFRASTRUCTURE FALLING WITHIN {00 m CORRIDOR
Tarhela-Barotha Incoming Double Circuit 1 & 1t

Reduced
Distasice (m) Land Featares Infrastructare Remarks

From To
o 6. 1 iouses al RD 20784-20818 at a
distance of 6 m from the central
fine on right side.

7. Kuicha rond at RID 21241.
21248,

8. 11 kV linec al RD 21400 with a
clearance of 11 m from the
Inroposed 11..

9. t{ouses at RD 21400-21436 at a
distance of 30 m from the centrsi
line on lefl side, DS3 Tower is
locoted at R12 21410,

21590 23130|* Terraced land with some 1. Houses at RD 21890-21916 at a | 1. IHouses at scrial No. | are
undulations and broken ores.  [distance of 14 m from the central  {witlin recommended fimit for

* Nullahs (3 Nos.) at RDs linc on right side. safety (25 m), therefore the
22226-22408. 22554-22574, & |2. Metalled road 22122.22130. residents are te be resettied and
23810.22923 3. House at RD 22520-22532 ot the structures to be removed
distance of 38 m from the central
line on lcf side.

411KV line at RD 22834 with a
clearance of 7.5 m from the
proposed T1.. 4

5. Houses at RI) 22835-22868 at
distance of 40 m from the central
linc (located at the bank of Nullah)
on nght side.

6. Mctalied road ot RD 22877-
22881

23130 26442}* Undulnied terraced land with |1 LT power line ot RD) 24725 with ||, Tower a1 RD) 24260 fall in the
pentle to moderate slopes, and  |a clearance of 4.5 m from the nullah area but located on stable
levet 10 nearly level ground at  |proposed T1.. 2.{and high ground
places. Kutcha village track at RD 24735. ‘ ' ‘
* Nuliahs st RDs 23184-23262,{3. Houses at RI> 24815-24830 at »
24012-24335 (meandering distance of 40 m from the central
nfmah with wlternate creeks and {iine on left side.
high ground), & 25306-25351. |4. 11 kV line st RD 25107 with s

: clearance of 5 m from the proposed
TI.. 5. Metalled
road nt RT) 25114-25121.
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TABLE 3.4

Shest 1 of 1

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Tarhela-Barotha incoming Single Clreuit I

Reduced
Distance () Land Features Infrastructure Remarks
From To ' . :
0 1391{* Terraced land with mild slope. 1. 11 kV line st RID 668 wilha . []. Resettiement of the
-7 |* NuHah at RD 392-440. clearance of 8 m from the proposed  |households is not required.
: (T.L) 2. Graveyard'is likely to be

2. Grave yard at RD 680-720 at o
dislance of 20 m on right side.

3. Houses from RD 724:752 at a
distances of 32 m from centre line on
right side.

4, 11 kV line al RD 793 witha
clcarance of 9m from the centre line.
5. Metalled Road ( Doaurdad Road)
Mt RD 1123,

disrupled during construction
aclivities. There is no Tower in
this streich, however, disruption
may occur during stringing.
Therefore, the Contractor needed
to be vigilant during the work in
this area.(Reference Section $.3)
w

139) 2467|* Terraced fand with mild siope.
® Nullah at RI> 1883-1925.

1. 11 kV line at RID 2040 with 2
clearance of 5.5 m from the proposed
(TL) ;

2. Pump house and well from RD
2068 at a distances of 10 m from
centre line on lelt side.

3. Metalled road nt R 2131-2137.

Existing 500 kV Tarbela -CGalti
tine.




TADLE 3.5

bheet 1 ov )

LAND FEATURES & INFRASTRUCTURF. FALLING WITHIN 100 m CORRIDOR
Tarbela-Barotha Incoming Single Circuit 1

Reduced
Distance (m) Land Features Infrastructure Remarks
0 3441° Terraced land with mild stope. 1. Housex al R1) 720-760 at a 1. This portion of Tarhela-Gatti
’ * Nallahs at RDs 430182, 570590, [distance of 35m on lell side. Transmission line will be
874-962, 1953-2046 & 2519-2589. {2. 11 kV line at RD 789 with a dismantied aller re-routing it
clenranee of 10m from the proposed  |through Rarotha.
(T.1) 2. Houses at R1) 2636 arc
1 Metalled road ( Dhanrdad Road)  Jrequired to be removed and
at RN 1200-1215. residents reseitied.
4 Giaveynrd at R 1210-1230 nt a |3, Gmveyard is likely to be
distance of 20 m on right side. disrupted during construction
S 1TkVatRD 1615 witha [activitics. There is no Tower in
cleatance of S m fiom the proposed  {this streteh, however, distuption
(T.L) . may occur dunng stringing.
i 6500 kV ( Tarbeln-Gatti Therelore, the Contractor necded
fransmission line circnit Dat RD - [to be vigilant during e work in
2126 this arca. (Reference Section
53
7 House nt RID 2322-2332 a8
distance nf 42 m {tom centre line on
nelt side
R 11 kV line at R 2150
9 Kuicha vilinge track at R]) 2412-
2416 .
10 Tlouses at R1) 2636-2649 at a
distance of 8&m from cente line on
e side.
11. Houses from R1) 2674-2688 at n
distance of 44 m from the centre line
on right side.
144 £4061° Stepped and wath mild slope and ||, Metalied road ( Sanjwai-Pind 1. Relocation of houses at RI
undulation at places. TFazal Khian Raad) at R 3261-3266.|5825-5S860 and resctilement of
* Pond at R 4150.418% - 2. Mctalied road ( Sakn Abad) at RD fhentseholds is reqnired
* Nutlinhs at 1117 44924500, 415.44- | 1.126.3436
1571 & $A25.5660 ¥ Kutciin village tincks at R1)s 3943
1095, ARORAN)2
1. Houses ot R1) 5825-5RG0 ot o
distance of 22 1n from the centre line
on tigi side.
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TABLE 3.6

Sheet 1 0f 5

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR

Barotha-Gatti Outgoing Double Gircuit 1 & 11

Reduced
Distance (m} L.and Features Infrastructure Remarks
From{ To .
o 925/* Level to nearly lovel fand L. 11 kV linc at RD 124, Beyond RD 0400 up to

with gentle siope. switchyard is still a loose scetion
* Rarotha nullah between as its finalisation is stiached with
RD 914.925. the fayout of Gantry Tower at
* Drainage depressions swilchyard, which is under
between RID 308-317 and planning.
between RD 601-616.

925 1208{* ROW of Tailrace
Channcl of GBIIP. -

1205 1855}* Highly broken land part |1. Kutcha village track " |On request from Barotha people,
of which redeveloped o {between RD 1192-1204. deep gullies have been filled (o
level land, redevelop it for agniculture.

* Nullah between RD
1448-1494
* Haro river belween RD
1660-1812 along the right
half of the corridor with its
bank 5-10 m away from

. lhe central line.

1885 3228)* Undulating Land with | [. Kutcha villnge track Relocation & resettiement works
gentle to moderate slopes, [between RD 280729090, are not required. g
with depressions at places. |2. Well at RD 2969 at 22 m
* Nullah at RD 2601- away from the central linc on
2697. right side.

3. Mctalled road between RD
29069-2973. )
4. House at RD 2973 about 42
m away from the central ling
on right side at the edge of the
road.

5. 11 kV linc at RD 3015 with
a clearance of about 6 m from
the proposed line.
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LLAND FEATURES & INFRASTRU

TABLE 3.6

CTURE FALLING WITIHIN 100 m CORRIDOR
Barotha-Gatti Outgoing Double Circuit 1 & 11

Reduced
Distance (m) Land Features Infrastructure Remarks
From| To
3228 4778}* Broken to undulating 1. 11 kV line at RD> 3801 with] 1. No relocation or rescttiement
land with moderalc to a clearance of 12 m from the  |works involved.
steep slopes and proposed T1.. 2. No disruplion to graveyard
depressions at places. 2. Metalled road between RD  {during construction period.
* Nullahs at RD between [3831.3843. .
3228-3497 and 4538- 3. Kulcha village track at RD
4554, 4232 '
4. Graveyard between RD.
4728-4778 about 30 m away
from central line on the left
side.
4778 5087]t{aro River.
S0R7 5645|* Uneven land with gentle |1 Watercourse al RD 3477, |[No relocation involved
10 moderatce siopes.
5648 6923]* Broken land with deep 1. 11 kV line at RD 6435 with |No rclocation and resetiiement
gullics and fevel piateau at |a clcarance of 7 m. required.
places. 2. Kutcha village track
* Nullah at RD hetween  {between RD 6431-6435.
6621-6708. 3. Houses at RD 6501-6509
about 38 m away from central
linc on fcfl side (or 25 m away
from the outer conductor),
6923 ROOR|* Level to neafiy fevel land{ 1. Metalled road at RD 7096- |1, The praposed {ine may need

with mild slope.

central line.

* Nullah at RD 7737
about 8 m awav from

8029,

6. Houses at RD RO4R-R068 at
distanee of 22 m on leR side
of central line.

7. Kutcha village track at RD
8294-8303.

8. Lined watercourse at RD
8378,

9. Kuicha village track at RD
R139-8447.

5. Metalled road at RD 8021- |required.

7099. ) raising by | m at RD 8008 to
2. Railway line st RD 7167, |give safe clearance to existing |1
3. Lined watercoursc at RD  JkV line.

{7204 2, Houses are falling within the
4. 11 kV linc at R 8008 with }range of 25 m from central line.
aclearancc of 3.4 m. resettiement of the houscholds is

3-30




Sheet 3 0of §

TABLE 3.6
LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Barotha-Gatti Qutgoing Double Circuit 1 & 11

Reduced
Distance (m) Land Features Infrastructure Remarks
From To . ‘

8908  11403{* Generally broken land | 1. Metallcd road at RD 9346- | 1. No resettlement is required.
having steep slopes with (0354, 2. Towers are located on stable
level to nearly level 2. House at RD 10312-10318 |ground.
plateau ot places. at a distance of 40 m from
* Nullahs (5 Nos.) at RDs |central line on left side.

8991-9000, 10390-10436,|3. House at RD 10308-10318
10722-10884, 11112- a1 a distance of 30 m from
11163, & 11358-11403.  [central fine on right sidc.
4. Metalled road at RD 10378~
10390.
11402 12228]* Level to ncarly level land] 1. Lined watercourse I. Resettiement would be
with mild siope. streiching from RD 11738 to  |required.
RD 11908 in the comidor,
crossing central line at RD'
11800
2. Lined watercourse

' stretching from RD 11808 10
RD 12014 in the corridor,
crossing central fincs at RDs
11825 & 12012

3. House ot RD 11884.11808
al a distancec of 12 m from
central linc on feft side.

4. 11kVineat RD 11949
with a clearance of 7 m from
proposed transmission linc.
S. Metalled road at RD
12015.

6. Lined watcrcourse at RD
12030.

12228 13408 Undulaung land with I. Housc at RD 12298-12316 [1. House is needed to be removed
steep slopes, at places highat distance of 10 m from the |and household resettied.

rising cliffs. central linc focated on cliff |2, The peak of the cliff at RD
. having a ciearance of 8 m 13078 will be cut by about 3 m
from the conductor. - to give required clearance.
2. Kutcha village track at RD.
12965.
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TABLE 3.6

Siwoel 4 of 5

LAND FEATURES & INFRASTRUCTURE FALLING WEFTHN 100 m CORIUDOR

Hnvathn Gutti Outgoing Double Cirenit 1& 1

Fand Feahaes
To

B ] e LT T

Tulrasteuciure

Resmncks

- —— e ehr e o - -8 ———

—on = oo

' Proken land with sicep
slopes

* Nullahs (4 Nos ) al Ri)s
13434 11992, 136n2.
11697, 1389611900, &
L4072 1 40RS

* Mandana Kas (rivalel) of
RO 1410-159158.

s —— e

* Ul ating Vand wiih

15128

Iﬁl SR
madetate 10 steep slopes
* Mullab ol RTY 15R90.
[RUARI
17900[% Rather broken Land with
sleep stopes, al place level
o nemly level plitean
*Nullah al RD I(;‘)ll
17081

* Nandana Kas (ivalet) ai
RO L7 12] 17861

* | evel o ucml\ Tevel land
with pentle slope

l)l'J‘)(

* Hmlulnlm;, Tl wrtls
moderafe (o steep stopes

20120

7”()1 7 . | .L‘\‘cil- F«»Elr-l\ i('\:'L'.rl-:l-l-Id

with mildglnpc e e

20017

20031 Umlulnlin[: Eanel \-\'ilh
gentle to moderate stopes,
at places fevel fo nely
level terraces

 Huflahs (9 Mos ) at RDs
22800722875, 23018.
21070, 2410724466,
2ARRR.2.1947 26710
26797, 270312 7004,
27157-27182,27R96.
27900 & 29250 29830

[ Railway line sl RD 14190,
2 Telephone line nl RD

14194

I Kulcl\;\'vi)llggc track af RD
16060 16076

1. Kulcha \l”.lb( Nack :\I RO
1653116515

2. Metalled voad at R1Y 17243,
17256

VLKV dine 17264 with o+
Ll(.ﬂl‘l“CL. ul 6. m liom
ptupusul transiission fine.

| llnmc st RD 179606- |7‘)')(|
al a distance of 16 m fiom the
centrnd tine on ripl side

1. Resclllement would be
1equited

I Kuicha \|I|n;-(. tack nl R1
1918610194

2 Kulcha village track ot RD)
200119200115

VAU Hineal RDY 22058 with n

clentance of 10m -

b~

I Kulcha teack ot BRI 20271

1 Tiouses ot RD 21718 21246
At a distance of 34 m away
from central line on vight side.
2 Kulcha villape tracks (R
Nos ) at RDs 21364, 22115,
22501, 22984, 23755, 24174,
21556,25340, & 25849

3 Mud house at 1122199 g
a distance of 16 m fion
central line on 1ight side.

I. Rescttlement of residences
would be required for scrial Nos
3,4,5,6,& 7 ol the pievious
column

BPs
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LAND FEATURES & INFRASTRU

TABLE 3.6

SheetS5of §

CTURE FALLING WITHIN 100 m CORRIDOR
Barotha-Gatti Outgoing Double Cireuit 1 & Il

Reduced
Distance (m)

From To

l.and Features

Infrastructure

Remarks

* Water pond at RD
2900229029 extending
from central line by 30 m
on right side.

4. House ot RD 22729-22757
on the central line.

5. Mud house at RD 23812-
23824 at a distance of 10 m
from the central line on left
side.

6. House at RD 24022-24029
at a distance ol 20 m from the
central line on left side. -

7. Mud house at RDD 24494.
24500 ot o distance of 2 m
from the central line on feN
side.

8. Abandoned houses at RD
25637-25663 along the
central line.

9. Mctallcd road (Attock-
Fatch Road) at RD 26110-
26115 crossing the corridor
dingonally.

10. 11 kV line at RD 26364,
I'l. Metalled road (Attock-
Humak Road) at RD 27617-

27626.
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LAND FEATULRES & INFRASTRULCTURE FALLING WITHIN Iﬂﬂrﬁ CORRIDOR
Barotha-Gatti Outgoing Double Circuit 1& 11

TERITC

Sheet 5 of §

Reduced
Distance (m)

From To

1.and Features

Infrastructure

Remarks

* Water pond sl RD
29002-29029 exiending
from central line by 30 m
on right side.

4. House at RD 22729-22757
on the central line,

5. Mud house at RD 23812-
23824 at adistance of 10 m
from the central line on leh
side.

6. House at RD 24022-24029
at a distance of 20 m {rom the
central line on lefl sidc. -

7. Mud house at RD 24494-
24500 at a distance of 2 m
from the central line on lef}
side.

8. Abandoned houscs at RD
25637-25663 along the
ceniral line.

9. Metalled road (Attock-
Fatch Road) at RD 26110-
26115 crossing the corridor
diagonaily,

10. 11 kV linc at RD 26364,
11. Metalled road (Attock-
Humak Road) at RD 27617-
27626.
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, TABLE 3.7
LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Barotha-Gatti Outgoing Single Circuit 1

Reduced
Distance (m) Land Features Infrastructure Remarks
From To L '
Oq 1083]* Undulating Land 1. Kutcha village tack . |Off-taking from Tarbela-Barotha-
with moderate slope. {Petween RD 293-300. - {Gatti Outgoing Double Circuit
2. Land drainage depressidn & 11 at RD 0400,
between RD 359-387.
3. Mets! road between RD
. [749-754.
1083 1529]* Broken land with 1. Graveyard on higher 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 the lefl may occur during stringing.
side. Therefore, the Contractor needed
to be vigilant during the work in
this area. (Reference Section 5.3)
1529] = 1694|* Uneven land with I. Kutcha village track Termination & connection of
mild slope. between RD 1529-1536.  |proposed line with existing 500
kV Tarbela-Gatti TL # 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 Il

Reduted
Distance (m) Land Features Infrastructure Remarks
From To L
0 1495|* Level 1o nearly level land |1. Metalled road at RD 708- | 1. No relocation or resettiement
with gentle slope. 712. works involved.
* Nullah at RD 368-38G. [2. Mud houses at RD 1158- |2. Existing 500 kV line will be
1186 at adistancc of 28 m  |dismantled after its connection
from central finc on right side. |with Tarbela-Barotha- Gatti
3. Kutcha village track at RD [Qutgoing Single Circuit 1.
1225.
4. 500 kV Tarbeln-Gatti | ot
RD 1251,
1495 1917]* Broken land with deep |1, Kutcha village track 1504-

gullics at RD 1596-1700  |1S819.
* Nullah at RD between

1700-1917.

1. Kutcha village track
between RD 3011-3021.

1917 3040)* Leve! to neariv level land
with gentle to moderate
slope. at place broken arca.

* Nullah at RD 1588-1686.

1. Towers are iocated on stable
ground.

3040 5250|* Broken arca with decp
gullies, and

¢ Nuliahs at RDs 3319-
3382,3451-3567, 3691-
3873, 4263-4409, & 4956-
5164,

* Nandona Kas (rivulet) at
RD 4495-4804.

5250 5750[* Level to ncarly leve] jand
with moderate to stecp

slopes.

1. LT line at RD 5401 with a
_|clearance of 5.2 m from the
proposed TL.

2. Mctalled road (Attock-
Langar road) between RD
5462-5472.

3. 11 kV line at RD 5528 with
a clearance of 8 m from the
proposed TL.
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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 ‘ Remarks
From To
5750 7600]* Level to nearly level land | L. LT line at RD 6030 with a
with moderate slope. clearance of 7.4 m from the
* Nullah at RD 6434 - proposed TL.
6548, 2. Kutcha village tracks at
RDs 6280, 7134 and 7438.
"13. LT line at RD 7188 with
clearance of 10 m from the
praposed TL.
7600 8500]* Highly broken area with 1. Towers arc located on stable
deep gullies, and ground.
* Nullahs al RDs 771 1-
7736,7811-7859, 8016-
8175.8338-8368. & 8406-
8477,
2500 97801* Hilly arca with steep to 1. Towers arc located on stablc
moderate slope and ground.
* Pond at RD 8971-9047
* Nullah at RD 9740-9765
970, 11731]* Terraced Land with 1. Tubewell at RD 10009 and | 1. Connected to tower No 142 of
moderate slope and |at a distance of 12m from existing Tarbela -Gatti 500 kV
* Nandna Kas at RDs center fine on lefl side. transmission ling JI,
10010-10097 & 10509-  {2. Mctalled road betwsen 2. Tubewells are to be removed
10647 RD10427.10433. and relocated at a safe distance.
3. Tubewell at RD10520 at a [ The boreholes to be refilled with
distance of 16m from the earth to avoid accidents.
center line on right side.
4. Kutcha village track at RD
10708-10711.
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TADLE 39
LAND FFATURES & INFRASTRUCTIUME FALLING WITIHIN 108 m CORRINDOR
Ramtha.-Rewal Dauhte Clecuit 14 31

Reduced
Distance (m 1.and Festures Infrastructure Remarks
[From | _To :
| Baroths Hewst Double Circuit I & 11 ( Segment 1) -
0 668 |* Terraced Land with gmtle sinpe.
fnitial 100 m has steep sinpe.
* Nullah at RI) 644-668,
9501 * Acquired Land for GBIIP {.Tailrace ares
950 19321* 1ighly broken land, part nf which On request from Barotha people,
redereinped to tevel land. deep gullics have been filled o
* Nullahs between RD 1210117 jredeveion it for sgriculture.
and 15801652
1932 3315[* Undulaung land with keveled t. Kutcha viliage oack st RI) 2180,
|tereaces 2t places. generalty gentie {2 Pipe bne ot RID 2820,
slope. 3. Melalled road ( Attock-Gharabia
* Nuflshs 2t RIDs 23%8-2396 and road) at RID 2198-2906.
2875.2966. 4. t1 kV bhine at RD 2968
s 3673} Tervaced Land with genlle in 1.1 KV line 2t RD 3378,
maderate slopes 2. Meiatled road { Attnck-Rasal road)|
at RN 3)75.3393.
3. Kutcha village track a¢ RT) 3513
s,
31878 $7864° lighly broken land with steep
siopes and culgvated arca.
¢ Mullah along with broken land at
RI2 1993-1997, 43414401, 4704-
4721, 43AB-4528, S112-51%4. 3160.
$17%, 5602-571%6
M4 T0671* | ervace land with level arcas at L. Kuicha willage way a1 R $901-
places 5909
* Haro meer from RD 63005714 2. 11 KV transmission line at RD
* Nuilah 3t RD 7460 SO clearance 7.6 m from the
nrey d e i fne.
7067 $017]* Nroken arca wath culivation land |1, Kuichs village tracks at RI%s 7634, 1. Removal of howses at RDs
¢ Nullahe at RDs 7460.7583, 7743. {8364, 7728 and RD 8491 and
TRIN. KSTI-RA2S, REE2-RIIR 2. Well ot RIs 7723, R4%9 at s jresettiement of houschokds &
|distance of 26 and 22 m from centre
3. Tiouses st RDs 77235 and 8491nt o
[disance of 22 snd 20 m from the
centre fne on right side.
L_ | 4. Water Courne at RI) 7754,
j 9nn| 10771]* Terrace and with mild tlope. L. Line water cosrae 3t RDs 9303,
: 9444, 9513, 983t
f 1. Metalicd rosd at R 93379542,
3. Kutchs villags track 31 RDs 9634
9638, 9939-10027 ( slong the cemre
kine) .
4. Water pipe kne 9959,
5. 1KV ine a1 10488 with s height
clearance of 6 m from the pwoposed
6. Metalled mad 11 KV at 10490-
10508,
10771 11415]% Nroben area with undudahng Lnd a1
places.
1141s 12553 -pm and snd broken land |1, Kutcha village track st R 11613-
with modcrate siones. 1619,

* Nidlaha a1 R+ 1217912326,

2. Metafled mad at RD 1204812087

337
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LANT FEATIRES & INFRASTRUCTURE. FALLING WITH

TADILE Y

Darmiha.Rewst Danble Clresit 1 & "

1IN 198 m CORRIDOR

Reduced
Distance (m

Land Festuret

To

Infrastructure

Remarks

From
12480

:2..—3!2:11925..!._._
culeration. .

T Ml house ot R1Y 1271512724 &

- |a diniance nf 16 m from the suve

ive om the right side. -

1. Rallway ine ot RI) 12232-12842
3. T.P ne of RD 12854 with a
(clearmnce of 1OM. -

4. Kutchs village wrack st RD 13496
13501

. Metalled rond 3t RD 11532-
13554,

6. Hounes at RI 1392213998 &
cistance of 26 m from the cenre lme
on right side.

7. Metalled raad st RI) 13995-14006
8. 11 KV Eine ot RD 14009 with »
{ciearance of & m from the proprmed
(T.1) )

140143

16 VY * | evelen ground sath mild tn
|nnderate slope

1. limese ot RID 14102-34122 81 8
|distance of 36 m (rem the centre fne
on lefl side.

2, 1.T. kne 81 R 14132 with »
lelearance of S m frvm the peoposed
(T.L)

3. Kuicha villsge wack at RT3 15038-
15040.

4. Rlctabed rnad st R 13603-15609

S 11KV ling st RD 13610 with &
lcheasance of § m from the proposed
(T.1)

6. NMetalied enad ot RT) 16417
16482,

Redocrtion ol e house = noY

|required.

1643)

19221]* Leveled to undulated land with
{nulahs st RTW 13209-1R34R

1. 1.0 bve 3t RD 16659 with s
jclearance of 9 m from the proposed
(T.L).

2. 11 KV kine s RD 16232 with »
{clcarance of 3 m from the proposed
(T.1).

J.LT. kne at RD 16257 with »

jciearsncs of 7.9 m.

4. LT. hinc st RD 17146 with a

“felesrance of 10 m.

5. Houses 3t RD 37139-17179 a1 o

| dintance of 32 m from centre fine on

right sids.
6. Kuicha viflage wack ot RI? 17647,
17634

1. Rencttiemend i not reqrared.

T3 KVine n RD 18071 with s

{clesrance of 5.2 m from the
[proposed (T.1.)

U. Metafled road st RI) 18345-18391
9. Kuicha village track st RD 19271
1927

s
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1

TABLE }Y )
LAND FEATURFS & INFRASTRUCTURE FALLING WITIHIN 100 m CORRIDOR
Darnths.Rewst Daubie Clreuit 1 & 1(

Reduced .
Distance (m) 1.and Features Infrastructure Remaris
From Te
IR of the b hold

19Re)| 23323 * Undulated land with brnken area ot J1. Hlouse at RD  20384-20594 at
diat. of 46 m from the centre line |residing in the mad Aouse a1 RDs

pisces.

® Nulahs at RD 19913-1994%, 21378{on lcft sde. 2258322603 ip vecpuived.
0432 21712-21742, 2223122309, [2. Kuichs village tracka st RDs
22800-22930, 23046-23124, 23213 {20381, 21312, 22508,

23293, 3. AMud house at RD 21913-21933 ot
1 disunce of 30 m right from the
centre of the proposed{T.1)

4. Mud house af 2258322603 a1 s
disance of 20 m from the centre line

o the right mide
B3 24268]* Leveled ground with mild 10 1. Kutcha village irack at RI 23871
[moderate alope.
* Nulahs at Rf) 21$27. 23604
24264, 76772 ° Unduated land 1. Kutcha willage mracks at RD 1. Resettiement of the
® Nulahs at RTI 24587-24565, 2479429447, 2538, |houschalds residimg in a bouse a1

2401 25441.23486 26405.06600 ]2, Hinuse 3t R1) 252724-252R80 ata [RIds 75274-25280 and a ud
. |distance of 20 m fram the cenfre fine [hnuse st RD 26730-26736 is
on jeft nide. required.
1 Dera at RN 25969-259%4 a1 3
distance nf 34 m fram the contre fine
on the lefl side.
t Nud house 3t RD 2673026736 21
’ 1 distance nf 12 m right side from the
centre hne of peopnecd (11)

|

63T 200444~ [ evel ground nath mild 1o
{mnderate slope

* Nuishs at RDa 27195-27305.
1 278182118

18044 ML * Undulated ground with braten 1. Kutcha wilage wack nmming along
area. the centre lme from RI>y 28625-
¢ Nullahs 2t R[> 28344-28924 IROA4.
22802-21923

982 32302(* Nroken ares wik cuts 1. 300 KV [1arhela -Gau~(}) ) at This pornon of exnung T smels-
* Nulaha (7 Nor.) at RDs 29782- RD 29841 with a clearance of Sm | Gatti bine M(T.L) will be
29821, 29899-79929, 3041430522, {from the proposed (T.L) |dismanted after redirecting i
J0839-30817, 30878-30970, 32014 throwugh Baroths.

32128, 3221432349,

3502 I1126]* Unduisted ground with maderaie |1, LT, line 3t R12 326352 wath & . Remgtilernent of househoids
vinpe clearance 6f 6.3 m m&m n howses &t RI» 32711
2. Tiouses at RDy 3270132726 st » 327263 and RD 33826-33340 in
distance of 15 m from centre hine on {required and stracrures removed.
TeN side of the propneed (1.1}
3. Kutcha viltage track st RDY 33111-
22 :
4. Metalled rosd st RD 33176-33184
5. 11 KV line at R1) 31327 with »
clearance of S m .
6. LT, power hine a1t RD 33394 with
a ckesrance of 3m from the rroposed
(T.L)
7. Kuicha Viflage track a1t R 33408,
8. Mud houses at RD) 1)226-33840
31 2 distance of 10 m from the centre
line on the feft side

3N



TAMLF 39

LAND FEAJUTRFES & INFRASTRUCTIME FALLING WITIUN 1080 m CORRINGOR
Naratha. Rewnt (daunte Cirenit 1 & 11

Reducrd

From

Distance (m)
1o

1and Feainree

5

Infeastructare

Remaris

W12

IT2H* indulsicd Land with braken arcs

T IN947, BAMATNC126, I5170. %R0,

* Nulshs a1 RI? M1268-1433, 34842

WLan-18eng

T Riud howse 31 1> 1379914027
extending from eentre bine 0 Y m
fervm the centre Gne on the rig side.
2 Hinverd 2t RINVI220.348V0 s 8
| Hmtance nf 10 m finm centre fine an
1im sidc.

3. Kutcha viftage srack st P13 36304
632

1724

nu6

* | eveled govnd with mikd stopc
* Hatah at RTY I0VI940)Y

LIV KV lincat R 3171 with s
ciearance of 13 m fions she propnecd |
(1.1
2. Ihvencs a8 R IRT73-3R19% gad |
21018224 ot g distance nf 4m .
and 12 m from the centee kne on

1. Reseitiernent of houschoids of
houncs st RId ARITV.ARIOY &
IR210-12224 i rerpured. and
sirvuchwes rowmed,

2. This pretina of existing
Torhcla-Gan lne (1) nitt

i d aNer redirectiog ¥

right and def) side hely.

heensgh Raroths.

y
1 LY. tine 2t RDY IRIEY with 2
clearance of | 1 m from the proponed
(1 L)
1. SO0 &\ Tarkels « Cani (1) at R
IR2%%
$. Uuava garden fieom NI 3RS,
IRIRT
5 Kacha viltase nack ar 7)) WR$78.
RS0
7. Metalled enad at RIY 12206
R

R LT fine at R1) IR7SS with »

h af 2.3 m from the
Ipeopnerd (1.1}
9. Kacha siliage track 21 19900
19961 )
10 11 KV fine at RIT A0 with a
cleatance ol 11 m from the poposcd
(1)

T Metalled taad at RTY 10137,
10348

nv

A Kallast hina range with high hilic

30d undidanap gremmd at places
¢ Matah a2t RI) $1R W42 04

L Well st REY 43388 31 2 distance of
41w froem centre kine on dinht side of
the propesed (T.1))

2 Cirave-vard i R $0804-
13576 evteruimy f1nen contre line up |
10 8 distance of 20 m on kel side and |
A0 m o Right sule.

1. Nouse st R1) 4360604 3622
1l he remoned and residenis
wi be resctiied

2. Graveyvard i Fhety 10 te
ddisrupted daring tamtnsction
achivities. Theve m no Tomver in
Usle stresch, hewwrver, disrumonon

1. Kacha villape nack a1 R1Y J1514-
11842

4. Hvmses a0 RN 11646-4 V62K on
the cente line and extending (o the
distance of 12 m on right side.

S. Water coarse at R 41813

may ACCIT charng srmpng
Therefore. the Conwactor needel
i be vigilant durwg the w i), in
thia sres. (Reference Section $.3
of the text)
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LLAND FEATURFS & INFRASTRI
Paroths Re

TABLE DS
'CTURE FALLING WITHIN
wsi Dnuble Cireuit 1 & 11

100 m CORRIDOR

¥ rom

Reduced

Distance (m)__|

To~

Lani Featnres

Infrastruciore

Remarks

44427\

48774

* Terraced land with nulahs at RiDs
$5824-45810, 460614612, 47008
47190, 4770847712, 48439-4R508.

454445,

1. 11 KV kine at RD 44328 with 2
clearance of 1S m from the propascd
(.L)

2. 11 KV line st RD 44638 with »
{cicarance of 13 m from the proposed
(T.1)

3. hewalled road st RD 4489834000
4. 11 KV line 3t RD 44926 with »
lcleaance of 17m.

3. 66 KV line at RD 44959 with »
Clearsrce of 7 m from the proposcd
KT.I)

6. Kuscha village track at RI) 4533%-
49342 ’

7. Meualied 1nad at RD 45458-

£ 132 KV line 2t RT) 5869 with 3
cieatance of 6 m fmm the proposed
(T.L)

9. Kutcha village track at RD 43871
10. Gravel inad at RI) 46036,

11. Housen st R 4613616176 a1 3
distance of 24 m from centre binc on
left side

12 Water enare st R 47421

13 11 KV line a1 RIY 47602 with
lcbessance af 7 m (tom the
{erposed T.1.)

14. Kuicha village track at R1)
48259

1S House st RD) 4%291-18331 ata

| distance nf 14 m from Centre linc on
lef nide

16. Kutcha village ot 48367

1711 KV line a1 4R5R2% witha
clearance of 7.5 m.

18. Kuichs village track 48705,

19. hennse 21 4870748727 a2 2
|distance of 20 m from centre line on

right side.

1. Only compound wall of the
house ot serisl # 15 needs t0 be

dismanded and compensation
paid sceordingly.

1R728

0151

* Undulating land mith steep siopes.
* Nulahs (2 Nos.) at RfDs 49216-
49547, 50741.5079¢

1. Mctalled road at RI>s 49029
49039, 49170-491%0, 50217-30226
2. Kutcha village nacks 3t RIDs
495R4, SN13E.

3. House af RID 5N618-50828 at s
|distance nf & m from centre me on
right nide.

4. tiouss of RI? 51021-31041 at s

1. Removst of the house 1s
{required and the remdents
|reseitied.

50181

19264

* Stceped land w11h mild 10 moderste
slope.
* Pond st RD 30640-50632

T+ Kutcha villsge track at RD 31653,

519264

$43IN

* 11y ares (Khain Awat range)
with steen slopes.

1. Kutcha village nachs 31 RIx
52990, 33343

s1Im

SARRY

* Droken arca with shafiow gullies,
Terraces lmd at placex

* Nulshs 21 $4787-54897, $51%4.
$4510_ 54028 56121

1. linure at R $5726-55742 213
{distance of 26 m from the centre line
on the right side.

2. 11 KV line at RI)s S62R0 and
$A560 with a clearance of 14 m and
5.5 m from the propmed (7.1,
{respectively, .

3 Kutcha village track at RD 36601,
4. Metaed road (Faich Jang-
Tamnl) at RD 86638 .

* End of Barotha - Rawat
Double Circuitt & It -
Segment 1




TADLE S

LAND FPATURES & INFRASTRUCTURE, PALLING WITIHHIN 100 m CORRIDOR
Narnths.Rewst Deovhie Cirenit 1& T

Reduced
Distance (m)

From|{ To

Land Features

Infrastrecture

Remsrics

Baroths Rewst Doubie Cireuit 1 & n
2247* Terraced land with mild sinpe.
* Nullah at RD 446-703.

* Pond ot RD 1553-1612.

1. LT line ot RD 106 with 2

S. LT lines 21 RDs 100} and 1076,
with s clearancs of 14 mand 12 m,

spectively from the proposed TL.
6. Jlouss st R 13341358 a2
distance ol 20 m frnm centrs line on
defl sirde. :

7. House ot RD 1340-1350 at 2
distance of 18 m from centre ime on
right sids.

3. Well a1t RDD 1460 st s dintance of 2
m from the centre fine on nght side.
9. 11 kY line st RD 1489 with o
ciearance of 14 m from the propased
T

1. Gantry Towes ot RD 2347 of

m«sqmum Rowst Grid station,

ITL. . 2. Houses st serial # 2, 4, 6 and
2. Howss ot RD 963-9%0 ot 3 the Sanamission lns would need
| distance of 16 m from contre fine on |revmoval and resettiement of the
et side. affectecs required.

3. Kuichs village wrack at RD 988.

4. Houss af RD 1023-1040 ot »

distance of 22 m from the centre fine
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TABLE J.10

LAND FEATURES & INFRASTRUCTURE FALLING WITIIIN 100 m CORRIDOR
‘ Barotha-Rewat Single Clrcuit {

Land Features

Infrastructure

Remarks

* Undulated land with moderate to
steep slopes, some hroken ates near
Nuilah,

* Nullah at RD 736-840.

1. Kutcha village track at R}) 462.
2 llouses at RD 470-500 st a
distance of 40 m from centre fine on
el side, ’

1. Removal of houses is nol
required, therefore no
resctiiement,

* Terraced fand with mild siope.

* Pond at RD 1558~1570 (12 m x
28 m) at distance of 4 m from central
line on right side

* Pond from R1) 2770-2870 (100 m
x 80 m) extending on both sides of
the centre line by 40 m

* Nullsh al R1) 2870.2984 off-taking
from the pond and running pamilel (o
the centre line at a distanee of Sm
from the central fine on right side.

f. Kutcha village track at RD 1548-
1552, ,
2. 11 kVline at RD 1890 witha

|clearance of 6 m from the proposed

T1..
3. Telephone lines at RDs 2006 &
2031 with clearanceof 7m & 5.5 m,
respectively. .

4. Railway Line (Rawaipindi-Fateh
Jangy at RD 2014

§. No relocation works are
involved.

* Terraced tand wath mild to
moderate siopes. undulations at
pisces.

* Nullah stanting {from RT) 4004 and
running along the central line up to
RD) 4250 having an average width of
I5m.

* Nullahs at RD 516%.8106 & §529-
5560

i. Knteha villnge tracks (4 Nos.) sl
RNs 15504471, 5196 & 5617

2. Gieave at RD 4910 nt distance of
12 m {rom the central line an left
side.

3 House at RD 5594-5620 at a
distance of 20 m extending up to SO
m fromn the central line on left side.

1. House will not require removal
as the conter of the house
nearest to the transmission line is
the boundnry wall of the
courtyard.

2. A tower is located at RI) 4940
which is close to the grave at RD
4910. Care has to be taken
during construction of tower and
stringing while working near the
grave. (Reference Section 5.3)

* Undulated land with moderate
siopes, level aress at places.

* Stepped land with mild siope.
* Water iogged area from R 8754
RR13

1. Kutcha village track at R1>s (7
Nos.) 7276, 7462, 7953, 8187, R451.
9918 & 9237.

2 LT line at R1Y 9723 with a
clearance ol 9 m from the propnsed
transmussion tinc.

1. Metalled road at R1) 9779-978S.

Reduced
Distance (m)
From To
0 1286
1286 2024
n24 6200
6200 7100
7100, 900
|
i
|
9900 11010

* Undulated land with moderate
slopes. level areas at places.

* Nulfahs at RDs (2 Nos ) 10063.
10135, 10376-10438.
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TABLE3.10 ‘
LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Barotha-Rewat Singie Clrruit |

Reduced
Dlstance (m) f.and Features Infrastructure Remarks
From | To : ,
1100 13846}* Terraced land with generaly I. Kuicha village track at RD 11039 gl. Removal and rexllleme.m of
q moderatc slope, oceasionally gentic  j& R13 13005-13009. ' Mud house at serial Np. 3is
slope. 2. Houses st RI» 11039-1 1078, Ats required.
* Nuliahs at RDs 11270-11296 &  {distance of 26 m (rom the centet fine {2. Some of the houses at serisl
12484.12520. on right side. No. § require removal and
3, Mud house {romn RD 11606- resettiement of the residents will
11631 st a distance of 10 m from be required,
centre line an lcfl side.
4. Metalied roads at RD 11681-
11685, & 13183-13192.
S, Mud houges st RID 13134.13148
ata distance of 18 m from the centrs!
line on left side.
6. Tclephone line at RD 13193 with
a clearance of 14 m from the
nroposed T1..

13846 14466|% Droken ares sieep slopes. terraces ot} 1. Kuicha village track at R1) 14148
places 14152,

* Nullahs st RDs 13R5A-138R0 &
14332-14398. )

14466 160564 * Filly arca of Khairi Murat and 1. Kutcha village tracks (2 Nos.) at | 1. Care has to be taken duning
unduigting land of (oot hills with RDs 15113, & 15681, constructinn gnd stringing thal
steep to moderale siopes. 2. Motorway (M2) at RD 14950- graveyard is not disnupted.

* Nuliahs st RDx 15220-15289 & 15002 having clearance of 23 m (Reference Section §.3)
15416.15450 frown proposed T1..

2. Graveyard at RI) 15G645-15666

existing along the central line

extending on both sides by 30 m.

16036 16636|* Terraced land with mid slope. level
ares a1 places
* Drainage depression st RD) 16393
16420.

16636 17306{* Undulating land with miid slopes,

Terraces at places.

* Drainage depressions ( 3 Nox.) st

RD 16664.16714, 167RN-168N7, &

16845.16882. .

17306 19656 '. Highly broken area wath stony 1. Kutcha village tracks (3 Nos.) at  |* Pumphouse would need
ridges/hills at places. RD 18854, 19099, & 19336. removal and compensated.
® Nullah at RD 17627-17664. 2. Pumphousc st RD 18758-18768 at
* Drainsge depressions at vatious a distance of 16 m from the central
places. linc on right side.

* Water pond st RD 19127-19150
starting 8 distance of 10 i from the
central line and extending up t0 30 m
on lefl side.

19636 20986 ﬁ::tih"i:?;::’;:;i:“‘h narrow I No suitabic site is availabie for

i erecting towers. Realignment is
required in this reach,
1 | Consuitants are working on this.
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TABLE 3.10
LAND FEATURES & INFRASTRUCTURE FALLING WITIHIN 100 m CORRIDOR
Barntha.Rewnt Single Clienit

Reduced
Distance (m) Land Festures lnfrastructure Remarkx
From To
20986{ 222360 |evel to neasly level land with 1. Metalied Road (Chakri Rosd)at | 1. School building is though at s
gentlc slopes. terraces at places. R1)21182-21194. asfe distance from the proposed
2. 1) kViine at RI> 21284 with s {ransmission linc, the danger is
clenrance of 6.4 m from the proposed [there that the children may
.. ' approach under the T1..
3. Schivol building at R 21316- Therefore, WAPDA wilt fence
21325 at 2 distance of 37 m from the school arex. in case boundnry
central fine on fef side. wall does not exist.
4. Mectalled rond 8t R1) 21364
21372
22236 263 14)° [highly Broken land with sarrow 1. Mud house at R1) 22252.22260 at {1, Removal of the Mud house
lndees and deep gullies. level 1o nearly|a distance of 22 m from the central  {and resettiement of the residents
Ievel areas at places fine on night side. . is required.
* Nuliahs (1 Nos ) at 1) 22466- 2. Kuteha village tracks al R12 23254,
22480, 22656-22608, 232896-22910. j& 25029.
229R8.22996. & 2.4526- 245136
* Nullah meandenng through the
corridor hetween R1Y 234136 and
23774 ctossing the central line at 4
placex
* Nullah meandening through the
cortidat hetween R[) 24272 and
24446 crossing cegiral line at 2
pincex
2631t 27336(* Undutating Iand with moderate 1. Kuteha village track al R1Y 26612
cinpes 21 kV line at R1I 27227 with a
clearance of 6.5 m fram the nropased
TL.
3 Metalled road (Iiadiaia Road) st
R1) 27245-27262.
4. Telephone line at RN 27275 with
a clearnce of 171 lrom the centrnt
fine.
27336E 290947% Level 1o nearly level tand with I Waicr coarse st R1) 27371, No tower is located in the nver
gentle siopes, terraces at places 2. Weli af RD 27657 at a distance of |bed.
* Nuflah &t R 2R308.28318. 16 m from the centre line on lefl side.

® Soan River st RD 27772-28114. |3, Kuicha village track at R 29070,

29094 113361* Generally bioken and with forraces |1, Kutcha viliage track at R1) 29856,
snd fevel arcas at piaces .
* Nuliahs (4 Nos.)at R1)s 29166.
29186, 30276-30288, 06R6-30704
& 30922-30954

* Pond at R1) 3128611305
jextending on hath sides from centre
line 1o o distance of 20 m and 30 1n
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TABLEJ.10

SNeLL A0 D

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR

Barotha-Rewat Single Clrcuit 1

Reduced .
Distance (m) Land Features Infrastructure Remarks
From To
31336 * Terraced land with mild slope. 1. Viliage tracks at RDs 32212, 1. Removal of the pump house is

* Nullahs at RDs { 3 Nox.) 32928-
32942, 313292-334RS & 34126-
34138,

33639 & 34208.

2. 11 KV line at RD) 33206 with a
{elearance of § m ftom lhe centre fine.
3. Melalled rond (Qornkh pur) at RD
33208-33214.

4, Pump house st RD 33719 ata
distance of 28 m from centre line on

nol required.

right side.
34336 * Generally broken iand with some
fevel and terrsced ares.
* Nullahs (8 Nos ) at RDy 34426-
34446, 34556-34578, 35606-35616,
35876-35882, 36760-36778, 36960-
37034, 37252-3725R & 37466
37472
37846 * Qenerally Undulated land with 1. Kutcha Village tracks at RIDs
moderate siopes developed 10 38032, 38497,
tervaces. 2. Punp house st RD 3RG32 st a
distance of 30m on left side of the
proposed (T1..) ;
3. Mctalled ronds at RDs 38675-
JRGRA, 395G5-39570 ( Sangsm
Road).
4. 11 KV linc at RI) 3RR29 with s
Jelearance of 7 m from the proposed
(TL.).
. S. Pump house sl RD 319471 ata
distance of 32 m from the central fine
on left side. ,
6. 11 KV line at RD 39555 witha
jclearance of 7.6 m from the proposed
(TL).
39587 * Undulaiing land with stcep siopes |1 Kuicha village track at RI) 40248
snd terraces at piaces. & 40345
* Nulluhs at RDs 39678-39729 &
40027-40096
40396 * Highly broken arca with steep o |1, Kutcha willage track at RD 40776.

moderate slopes
* Nullahs at RDs( 3 Nos. ) 41971-
42020, 4304243060 & 43407-

43413,

3.48




TABLE3.10 ‘

Snheeidotd

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR
Barotha-Rewat Single Circuit |

Reduced
Distance (m) Land Features infrastructure Remarks

From To

43726]  47712|® Terraced land with mild slope. 1. Metalied Roads a1 RI)s 43808- - |1. The alignment of the
* Nullahs at RDs ( 3 Noa,) 44313 [43818 . 4477644784 & 46398. |tennamission line has been
44633.45778-45796 & 46472- 46408, ) lchanged been to avoid the
46498. 2. 11 kViine at RD 44832 witha disruption of houses of Dhok

Ksla Khan and Ziarat (shrine).

|clearance of 7.8 m from the proposed

T.L.

3. Kutcha village tracks at RIDs
44854, 45308. 46090, 46113 &
47701.

4. Houses ( Dhok Kala Khan) st RD
4488045026 st a distancc of 10 m -
2010 fram centre linc on left side.

S. Girave ( Ziarat) st RD 45130 at n
distance of 5m from the centre line
on right side.

6. 11kV linesat RI)s 45975 &
47670

7 LT. linc at R1> 46355

8. 1inuse at R1) 4635546365 ate
distance of 30 m from the centre line
on lcft side.

9. 220 kV ( Mangla- Burhan)
Transmission line at RI 46570-
46582. Conductor clearnce from the
ground at centeal linc of proposed
(T1.)is26.2 m.

With the new slignment the
distances of the houses & Ziarat
ranges from 30 mto 95 m.

2. Diversion of the proposed
(TL.) is required from RD 45946
to RD 47712 to get a clearance
from the existing 220 kV line. the
Fagineer is working on this

3.4
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Shest 1 ol §

LAND FEATURES & INFRASTRUCTURE FALLING WITIUN 1006 m CORRIDOR
Barotha-Rewat Single Clreuit 11

Reduced
Distance (m) Land Features Infrastructure Remarks
Frown io - ——
D 19241 Tennced land with gentle slope. {1, Kuteha villnge tracks at R1)s 452, [1. Height of LT. line have o
* |* Nullahs at R T42-R22, and ROA- {1229, 1489, & 1702. hoen shown on the drawing
916, 2. L.T. line at 166R with clesrance of
1924 MY Leveled to neardy tevel land with |1 Raibway fine st RD 21482170, |1, The RDs include a teleplvne
jlerrnees at places, & a tclegraph line on vipht and
® Nuliah at R 2519.2558. lefl side of ihe railway ine The
cienranee of these lincsare 6 & R
- m respectively from the proposed
100 Jon(* Tenaced land with gentle slope. 1. Kutcha village trackx at R)s 3235
& 3126. :
I SRO® Terraced lane with undulations at |1 Fiouse at RIY 42911300 at a
places distance af 2w from the centre line
* Nullahsat R 402541 1R and on Tight side aid RY) 40061-4950 at
41R2.1282 distance af 30 m fiom the centre ine
on {efl side
s RTR]® Terraced land wiiy gentle ta 11KV dine at R 3375
mexicrate slopes 2. Motalled road ( Allock-Rasal
vead) ot R 317531
1 Kulcha village uack at RIY 3513
s,
74 STRAL Highly broken dand with stecp
slapes and cutuvated area
* Nullah along with broken fand m
RI)x 1993.1007, 4341440}, 4704.
1721, 4RAR-1025 8112.5136, 51n]-
£175. 4AMY.57RA
S 78R 71200 Broken lamd with steep gullics., I Kutcha village wav nt 116955,
* Nullahe at RIYe SR26.5R48 & SO0012. 1.1 at RDx 6066 & 701,
5924
7120 RIROI® Leveied jand wath muld to 1 Kuteha viliape nacks at RIDs 7740
moderate slope & R117
* Nullahs at RDs 7384.7400 & .
7922-R006
RIRN 93404 Undulated land with mixderate to }. Kutcha village track sticiching
steep sinpes, terrnces al places. between RI 9246 10 9273 along the
* Nullah st RDR732.8770. central line. '
® Nullah stretehing between RE
2100-9176 slong the central line.
9540 129781 Terraced dand with generally mild {1 Kuteha villape tiack at 1Y) Y145y
deapes, but steep slopes and 2. 1.7 power line at RID 11740 with n
undulating jarf at placesx, . clearance of 12.5 m from the
* Nullahs at Rids 1 1050.11 104, proposed 11,
;;::L:;:z(: 12209122001 & v Telephone at R1D 11755 with »
! elearance of 11 m froun the proposed

1. 1




TABLE 3.11

Barntha-Rewat Single Clrcuit 11

LAND FEATURES & INFRASTRUCTURE FALLING WITHIN 100 m CORRIDOR

ey 4o

Reduced
Distance (m)

From | (o

[.and Features

Infrastruciure

Remarks

1278

136AR]

* Level to neatly level land with
mild slopes.

* Nullah ot R1) 1339413402,

* Whater pond at RY) 131079-13099 at
a distance of 20 m (rom the central
line of the corridor on left xide.

1. Kutehn viilage track at R1) 13278,

-

13648

15448

* Hilly area (Khairi Mutat range)

with high peaks and stecp siopes.

15448

1594R

* Undulated fand with mild to
maderate slopes, terraces at places.

* Motorway (M2)at R 15715-
15750

15048

OA)R

* Level 1o nearty levet 1and with
mild xlopes. ternaces at places

I Wel at RD 16186 a1 a disinnee of
16 m from central line of the cortidor
on right side

JAAR2R

17202

* Undulating tand with mild siopes

17208

1R]RR

* Bioken iand with sieep siopes

* Nulahat R 17272.17367.

¢ Nuliah strctchung along the centeal
hinc of the comidor from RD) 17706

to 17973,

JRIRR

20044

* Highly binken fand with stecp

slopes & deep pullics

* Nuilah aiang with broken land at
RDs< 1R12R.IR3IK, 1RTOR.1R744,
10216-19260. 1942R-10.428, 19543
10842, 107481 077R, 2¥132.20072.
20067R.200600

20946

25628

* Highly broken innd wath
undulation at places

* Nullahs at 2465121778 25101
25128

L. Kutelin village tracks at Rids
211722574, 21927
2 Moenbad road (Chakini Road) at

R1Y 2190052101 1

VT KV hine at R 210§ with &
clemance of Gm from the Proposcd
('

4. Reserved forest in the whole
cornidor stretehing from RiDs 23881~
21926

S Dam (7 lrom RI¥s 2541225600

319




TABLE 3.1}

LLAND FEATURES & INFRASTRUCTURF FALLING WITIHIN 100 m CORRIDOR
Baroths-Rewat Single Circuit 11

Reduced
Distance (m) Land Features Infrastructure Remsrks

From To

25628 28508%1* Undulation with mild to moderste {1, House at R 2812X01 o distance

: slepe ond high ground at places. of 10 m from the centrt linc on right
* Nutlahs at RDs 27060-27070, side .
27413.27417, 27SR4.275RR & 2. Metnlied rond finm 281 54.28161.
27R0G.27945 3.1 KViineat RD 2Rl7(~. withna

clcarance of 14 m'.
4. Telephone fine al R1) 28202 with

a clearance of 16 m from the
proposed (T 1)
S. Water coarse at R1) 28464,

2R50R 2951R)* Leveled ground. b Well at RIY 28586 mt a distanice of 1. Removal of room and weil is
® Sean River from R 2877128966 121 m fiom central line of the corridorfiequired and compensated

on right side.

2 Water coarse siretching along the
centre hing from R 2RSR6-2RG79

Y House (room onlv) at R 29306
at a distance of ‘b el siie of the
cenital line.

4 Wells at R12 29312 & 29414 a1 a
distance of 16m & 60 from the
centre fine on Rigit side.

2081R ANARE® Stepped tand with mild slope and |1 Kuteha village tiacks at R1)s

broken arcas at places 30461-30465
IN4GR VIR Broken tand 1. Kutcha viliage tiacks o Rids
* Nullahs at RID< 30721.30754, . 0625, 31340

0K-IR.I0R56, 11085.31061 &
J1IG6R-31180.

RERRL] 2798 Stepped land with mild slope 1. Kutchna vallage track at R1) 31464
* Natah at RD 31814.31828, 11 RR3-
M91A,312235-3218n,

* Pond AtRI) 32568-32592 al n
distance of 10 m on right side of the

proposed (T.L)

3279% 3IR3R* Unduiated Iand wath brokenarea. {1 Housc at R1 32806 nt a distance
of 11 m fram the centre line on lefl
side.

2. Kutcha village tracks (2 Nox. ) at
R 33398 & another streiching
along centre line at RI) 33453
313499




TARBLF 3.1
LAND FEATURFS & INFRASTRIICTURE FALLING WITHIN 100 m CORRIDOR
RBarotha-Rewat Single Circuit 11

Sheet 4nt S

Reduced
Distance (m)

l.and Features

from | To

Infrastructure

Remarks

3.‘838( SHARE® Sieppexd Iamkd with moderaie to I Kutcha villnge tracks at,Rs

Comidor

steep slopes. 14564 & 34R64,

}* Nullahs stretching along centre 2. HIKV line at R1Y 34753 with
line from RI)x 34207-34294, 31966{clenrance of 11.5 m

14972 35117.35191, 35242-35254, 3. Metnlied rond at RI) V47SR-
15531-15537, 35621-35745. JAT6R.

* Pond froan RT) 14503.34560 1. Grave yard erossing the centre line
starting fiom a distance of 20m (rom [at RI) 347R1-34806 and extending
cenire line on right side & extending [up 1o RID 34864 on the e side of
1o the lefl side np (o the end of the eentie line.

1. Gravevard is likely to be
disrupled during consiruction
activities. There is no Tower in
(his stretch, however, dismplion
mny oceur during stringing
Therefore, the Continctor needed
to be vigilant during the work in
tins area. (Reference Scction § 1

of the lext)

RREISS 1921 Thgh hilly and broken area
¢ Nuilahs nt R1) 35909-3G028, 317784

G12T-3610036210-36291, 36742-
36757, IGONR.AGOAR, 17442.3783R,
IRNOR-IRN2R . 1]2RA.IR296, IR MR,
RINA, IRADT.IRTIO, IRRIR.IRRSY,
IRRIA-IRRED & IRGRN.I0046

I Kuteha vllage uack at RD 317779-

0132 103381 Siepped tand with mild slope and |1
cleamanee of 14 m fram the centre
line on the proposed transmission
line.

2. Metalled road al RD 40285.

undulation at places.

KV hine at R1) 40260 with a

EORRT A2064] ¢ 1igh s wath steep slopes and L. Kuicha village track k at R

undulating tand wath broken area at [1051 14051 56

pinces 2. House (roam) at R1D 40628 ni a
® Nuliah at R 4131211366, 41 758{distance of 22 m on lefl side of the
41783 proposed (TL)

42066 45S0R1* Unduiating land wit hroken areas | 1. Metalled romd at R1) 45020-

1255042556, 42604-42612 &
4417041420 ¢ Stretehing along the
centre fine)

* Nullahs at R1Js 4237742381, 45034
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TABLE 2.1
LAND FEATURES & INFRASTRUCTURE FALLING WITHHN 106 m CORRIDOR
Barotha-Rewnt Sinple Cirenit 11

Reduced
Distance (m) Land Features Infrastructure Remarks

From To
4SS0R| 492991 Stepped land with mild slope. 1. Metalled road at RI) 4641 2- 1. Removal of the house is nat
* Nutlahs at RDs 46R7R-46912, 46424, required.

4744RATAGR, ATTIST-S776R & 2. 11 KV line 46412 withn 2. Start of double circuit
ARIS1-ARATL clearance of 7 m from the propased  [(Barotha Rewat) transmission
* Pond At RI) 3256R.32592 ata (T.L) line near Rewnt Girid stalion
disance of 10 m on right side of the |1. Abandon house without alab at
propased (T.1.) RD 46958 at a distance of 12 m from
the centre line on right side.

AT.P ling at RD 47001 witha
clearance of 7 m frow the proposcd
(i ]

5. Metalled road at RT) 47006.

AT0] 4

f 220 KV double citcuit { Mangle-
Burhan line) at RD AR276 with a
clearance of 6m fiom the proposed
(Iin

7 {LKVimeat RIYA9232 witha

clearance of 6m fiom 1he proposed

transmission line
JR Kutehn village uack at R1Y 49257,

3.52
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TABLE 3.12

DISTRIBUTION OF TRANSMISSION LINES WITH RESPECT TO LAND FEATURES

Total Stretch of Lines

Ma
chﬂ:’ds Landforms Stretch of Transmission Lines in km faing In Various
Landforms
| I 11 v v vi vIIA vitl IX vi8 km %

! Level to Nearly Level Land

with Gentie to Moderate

Slopes 313 - 562 507 7.90 267 460 28.98 12.34
2 Land with Moderate to

Steep slopes, Developed ,

toTerraced Land 2.18 247 6 41 195 1167 1812 17.31 2.25 62.35 26.55
7 [Undulatng Land with » T

moderate to steep siopes 11.87 14.28 1.25 - 15.66 7.54 5.16 56.75 24 17
4 Broken Land 5.688 - - 944 0.45 343 14.89 17.46 14,06 - 58 61 28.37
5 Hills and Mountains 209 - - 128 6.49 1.59 8.97 - 18.42 7 85
5 Miscellaneous Land

(including Tailrace

Channel, Rivers. etc ) 0.29 - - 0.59 - - 0.28 0.34 0.20 - 1.70 0.72

. |Total Length of Lines 26.44 2.47 8.41 2993 1.69 11.73 56.88 4771 49.30 225 234 81 100.00
Note:  Transmission Line # 1 Tarbela-Barotha Incoming Double Circuit [ & |l

Transmission Line # II
Transmission Line # 11
Transmission Line # IV
Transmission Line # V
Transmission Line # V1

Transmission Line # VIIA

Transmission Line # VIU
Transmission Line # 1X

Transmission Linc # VIIB

Tarbela-Barotha Incoming Single Circuit |
Tarbela-Barotha Incoming Single Circuit 1l

Barotha-Gatti Qutgoing Double Circuit { & 11

Barotha-Gatti Qutgoing Single Circuit [
Barotha-Gatti Qutgoing Single Circuit 11

Barotha-Rewat Double Circuit | & I Segment |

Barotha-Rewat Single Circuit |
Barotha-Rewat Single Circuit 11

Barotha-Rcwat Double Circuit 1 & 11 Scgmem 2
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DISTRIBUTION OF TRANSMISSION LINES WITH RESPECT TO LANDUSE

TABLE 3.13

Map Land Toul“Stretnc c:'l Lines
. andusc tr r ission Lines in km falling in Various
Lepends Stretch of Transmiss es L use
[ i i v v vi VIHA vill IX viB km %
1 Preaommantly Well
lmgqated Agnculture with
Occasional Ory Farming . . . 3.00 . - 3.00 128
2 Predamwnandy Rainfed s
Agnculture wmith Occasional
[ _ Well imgaton 5 20 247 481 500 363 210 1360 780 1.40 225 48 47 20 64
k] Resincted Cropping with
Some Grazing 440 . 17.03 13.70 13.30 - 4843 20.63
4 Grazng With Some :
Resticted Crooping - - 180 2.60 - 140 1.87
5 Graznng With Some
Unused Land 17 86 1.60 19 94 1.06 8.15 19.48 19.48 2242 - 109.99 46 84
3 ,Forests 2.09 - - . - 128 6.49 1.59 5.99 - 18.44 785
7 {Predominantly Unused
Land - . - - . - . - 0.00 0.00
W IMisc. Area 0.29 X ; 059 . - 0.28 0.34 0.59 - 2.09 0.89
Total Length Of Lines 26.44 247 6 41 29.93 1 €9 11.73 £6.08 47.71 49.30 2.25 23481 100.00

Note: Transmission Line # 1
Transmission Line # I1
Transmission Line # L1 -
Transmission Line # IV
Transmission Line #V
Transmission Line # V1
Transmission Line # VIIA
Transmission Line # VI
Transmission Linc # IX
Transmission Line # VIIB

Tarbela-Barotha Incoming Double Cireuit | & 11
Tarbela-Barotha Incoming Single Circuit |
Tarbela-Barotha Incoming Single Circuit 11
Barotha-Gatti Qutgoing Double Circuit [ & 11
Barotha-Gatti OQutgoing Single Circuit 1
Barotha-Gartti Outgoing Single Circuit 1
Barotha-Rewat Double Circuit | & [ Segment |
Barotha-Rewat Single Circuit |

Barotha-Rewat Single Circuit {1

Barotha-Rewat Double Circuit | & 1l Segment 2



TABLE 3.14
AVERAGE-MONTHLY RIVER DISCHARGES

Month

Discharges of
Iaro River at

Discharges of
Soan River at

Sanjwal Rawalpindi .

(cumec) (cumec)
January 11.19 12.02
[February 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 206.31 66.66
August 4443 81.78
September 23.65 40.38
October 10.31 0.12
November 8.84 4.29
Decetnber 9 .85 4.55

3-55
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TABLE 3.15 -
IMPORTANT WILDLIFE SPECIES OF ATTOCK AND RAWALPINDI AREAS

Scientific Name

Sr. No. Common Name
A. BIRDS

|{Black partridge Francolinus frantolinus
2]Grey partridpe Francolinus pondicerionus
3jChakur Alectrois chakar
4}See see partridge Amnoperdix griseogularis
5{Common paraih kite Milvus migrans
6]|Black winged kite Elanus caeruleus
7] White backed vulluse Gyps bengalensis
8[Shikra Accipiter badius
9{Kestrel Falco tinnunculus

10{Rose ringed parakeet

Psittacula krameri

1 1]Blue rock pigeon

Columba livia

12{Ring dove

Sireptopelia decacoto

13{Red turtie dove

Streptopelia tranquebarica

14}Common starling

Sturnus vulgaris

15| White cheeked bulbul

Pynonotus leveogenys

16}Red vented bulbul

Pyconotus cafer

17|Common myna

Acridothieres tristis

18{Bank myna

Acridoteres ginginianus

19|Spotted owlet

- {Athene brama

20}{House swift

Apus afTinis

21|Pied king fisher

Cervie rudis

22{White breasted king fisher

[Halcyon snyrensis

23{Indian roller

Corocias bcnghalencses

24jtoopoe -

Upupa epops

25|Little green bee-eater

Mecrops orientalis

26)Golden backed wood peacker

Dinopium benghalense

27|Crested lark

Galerida cristata

28| Wire tail swallow

hirundo smithii

29/Grey shrike

Lanius excubitor

30{Rufous black shrike

I_anius schach

3 1{Baick drongo

Dicrurus adsimilis

32|House sparrow

Passer domesticus

33|House crow

Corvus splendens

34|Common babbler

‘Yurdoides caudatus

35{Jungel babbler

Turdoides striatus

36{Pied fly catcher

Ficedula hypoleuca

37{Reed watbler

Acrocephalus scirpaceus
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TABLE 3.15
IMPORTANT WILDLIFE SPECIFES OF ATTOCK AND RAWALPINDI ARFAS

2L < 2

Sr. No. Common Name

Scientific Name

38{Great reed warbler

Acrocephalus stentoreus

39}indian magpie robin

Copsychus saularis

40| Pied bush chat

Saxicola caprata  ©

B g e

41}Purple sun bird

Nectarinia asiatica

42]Black red start

Phoenicurus ochruros

43|White Wag tail

motacilla alba’

44iYellow wag tail

Motacilla Nava

45]|large pied wag tail

Motocilla maderaspatensis

46|Indian tree pic

Dendrocitta vagabunda

47{common qualil

Coturnix coturnix

48|Red wattled lapwing

Vanellus indicus

B. MAMNMALS

Ovis orientalis punjabiensis

11 Urial

2] Hill fox Valpus valpus

I{Jackal Conis auteus

-1[Poriupine Hystrix Indica

5|{Chinkara Oazella gazella

6lJunuei cat Felis chaus

7| Wild boar Sus scrofa

8| Paim squirrel Fanambulus pannanti

2 Woll {Cranis lupus
101Common teopaid "anthera paradus (reported)
11|Cape hare Lepus capensis ]

C. WATERFOWL

Little grebe

Tachybaputs 1uficollis

Great crested grebe

Podiceps. Cristatus

‘Ardeola grayii

4{Cattle egret

Bubulcus ibis

!
2
3|Indian pond heron
1
S

Ruddy shelduck

Little egret E. garzeua
61Great egret [:. alaba
7[Purple heron Ardea purpurea
8{Grey lieron A. cinerea
9

Tadoran ferruginea

10§ Curasian wigeon

Anas penelope

1 T{Gadwall A. strepra
[2{Common (green-winged) teal A. crecca
13{mallard A. platyrhynchos
1) Northern pintail A. acuta
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TABLE 3.15
IMPORTANT WHL.DLIFE SPECIES OF ATTOCK AND RAWALPINDI AREAS

OHEElL 3 0l o

Sr. No. Common Name

Scientific Name

15|Northern shoveler

A. clypcata

16{Common pochard

Aythya ferina

17{TuNed duck

A fuligula

| 8{Moorhen

Gallinula chloropus

191Common coot

Fulica atra

20{Black-winged stilt

limantopus himantopus

21 [Northern lapwing

Vancllus vanellus

22{Red-wattled lapwing

V. indicus

23{little ringed plover

Charadrius dubius

24|Redshank

Tringa totanus

251Greenshank

T. nebularia

26{Common sandpiper

Actitis hypoleucos

27|Little stint

Calidris minuta
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CHAPTER 4

ALTERNATIVES CONSIDERED

4.1 GENERAL

In the modern age. electric power has a pivotal position in the national economy
Progress in industrial and agricultwsal sectors depends on an assured supply of electric
power. The pace of development in these sectors in Pakistan had heen considerahle
during the last four decades, with the result that the demand for power has increased
tiemendously. in the meantime, the pressure of population growth has also
propressively increased power demand in the domestic and commercial seetors The
Government of Pakistan has always endeavored (o mect this ever-increasing demand
by installing more and mare hydro and thermal power plants. It spite of priority-level
cfforts. the firm power generating capacity of the country has been generally lower
than the peak demand. particuiarly during the carly summer months  As a result, load

shedding has become a common feature

The following table shows the existing power demand. generating capacity and sent
aut demand balance for the year 1996-97 for WAPDA power system

TABLE SHOWING FLECTRIC POWER GENERATION, DEMAND AND
SHORTFALL DURING YEAR 1996-1997

——. —— et e vt o < et —— -

Source of | Power Gcnornlion{Dcm;\ud (lilW) Durlbn-g
Pawer July-Aug | Sept-Oct | Nov-Dec | Jan-Feb | Mar-Apr May-

Senerntion | ___ | fune
Thermal 4784 S033 1 3R00 T TRAT0 [T R36s T 0y
Power | ____
Fivaio Vo TR | S | die | | e
Power '
fotal ._‘vgﬁ_h_;.‘-l____i_ _850s 17730 7579 1TTGRaT | TIRRR
Deand || FiC | W\ Tm | | |
Shoutal 7730 T 0 T T o ] g T e
ZiShontall | 271777072 | TRST T3 | Tiem | ioes

Source WAPDA

The < . . L
e lmrl.ﬁll "opencrating capacity is related 1o the variability in the avaitable
wdropower due to fluctuations in the river flows and water levels in the 1eservaire

and fhe.need to 1elease water from storage to meet specific inigation demands  The
resery z ‘el i ' inimum 4
”t: :‘l [m,r \‘;'ncr .lcxc} m Mangla dam is generally at its minimum dusing March. while
: (‘ ; . - . g - .
a arbela is minimum during May. The power demand on the other hand staris

ek . _ . . .
! cking up in March and continues 1o rise until June, when it is at its peak The resulr
'S A newative reserve margin during these months
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Similarly, in January the irrigation canals are shut down for their annual maintenance
and therefore irrigation releases are small. This results in a shortage of energy.

Ghazi-Barotha Hydiopower Project was planned to increase the power generation
capacity of the country and to reduce the shoutfall in gencration over demand. As .
referred earlicr, GRIIP is under construction and will be ready for commissioning by
August 2002 1t is; therefore, imperative that the dispersal arrangement of the power
generated by GBIIP is ready by that time. WAPDA has considered various alternative
systems for the dispersal of the power and selected the one, which is the most efTicient
and economic. The alternative options of dispersal system studied by WAPDA are

discussed in the subsequent sections.

4.2 ALTERNATIVE OPTIONS FOR POWER DISPERSAL FROM
cnne
4.2.1 General

WAPDA has planned to interconnect the powerhouse ol Ghazi-Baratha Tydropower
Project with the existing network of power dispersal. The powerhouse can be
interconnected with the existing svstem in a variety of arrangements. Fight difTercit
alternatives were studied in order to select the most optimm/least-cost solution  The
optimum solution was funther studied for the years 2005 and 2010.

All the alternatives have been compared based on transmission system losses. capital
cost and reliability of the network. In evaluating the optimum/least-cost transmission
interconnection arrangement, project worth (utility value) concept was used. In tlhis
method. a value is assigned to an arrangement (project) based on its capital cost. cost
due to transmission svstem losses and cost of electric power not served. The objective
that best represent the cost is (1/x). i. e. the value of the project relatively decrease
with increase in cost. Further, the probability of the arrangement being selected is
calenfated from the system (Composite System) reliability. The wtility value of the
arrangement calculated by adding the assigned valucs and multiplying it with the
system.r.eiiabilily, etc. (1-1.OLP) where 1.0L.D is the composite system l.oss of 1.oad
Prlnhabéhty The arrangement with the highest relative project worth (utility value) is
selected.

4.4.2 Alternatives Considered

The various alternatives (cases) studied are bricfly discussed bejow:

Alternative- 1 (Case-1)
Alternative-1 includes the following arrangements:

Tarbela-Gatti S00 kV double circuit in and out at Barotha
Barotha-Rewat 500 kv double circuit

Rewat-Gujranwala-Lahore 500 kV single circuit
4.2
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> Allthe generation will be at 500 kV bus

This aliernative apparently seems fcasible. The cost due to system losses is on |4he
higher side, but the capital cost is refatively low. Hnwcv_cr. lhe'cngcl_ of g!ccmc'pn'w.or'
not served is high and the alternative has the fowest refative rehahnhty. The reliability
of the system \;'ill further decrease with future syston-load growth in the Peshawar

area, offzetting the capital cost. ‘ - .

Alternative-2 (Case-2)

This alternative includes the foliowing arrangements:
Tarbela-Gatti 500 kV double circuit in and out at Baroth
Barotha-Rewat 500 kV double cireut '
Rewat-Gujranwala-[.ahore 500 k'V single circuit
Barotha-Peshawar 500 kV single circuit

All generation will be at 500 kV hus

AN L [\ U

v

Alternative-2 is also an apparently feasible solution The 500 kV Barotha-Peshawar
fine does not help the system refiability as it strain the Peshawar 500 kV bus and the
S00/200 Transformer(s) Therefore. its relatively bigh project worth has to be
negiccted

Alternative-3 (Case-3)

This alternative includes the following arrangements’

Tarbela-Gatti 500 kV double circuit in and out at Barotha

Rarotha-Rewat S00 kV double circuit

Rewat-Gujranwala-lahore 500 kV single circuit

Baratha-Peshawar S00 kV single circuit.
Rarotha-Nowshera-Shahibagh-Peshawar 220 kV twin bundle D/C linc

All generation will be at S00 kV bus. A $00/220 kV transformer will be provided

AL MR M VAR TR

In tins alternative. the capital cost is relatively hieh for achieving beiter svstem

reliability and reduction in system losses. The Barotha-Peshawar 500 kV line is under
utilized. :

Alternative-4 (Case-4A)
The proposed dispersal arrangements for this alternative are as follows:

Tarbela-Gatti 500 kV double circuit in and out at Barotha
Barotha-Rewat 500 kV double circuit '

Rewat-Gujranwala-Lahore 500 kV single circuit
Barotha-Peshawar 500 kv single circunil.

Raro!ha-Nowshcra-Shahihngh~Pcsh:\war 220 kV 1win bundie D/C lige
41
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> Barotha-Burhan 220 kV (win bundie D/C line
»  All generation will be at 500 kV bus. A §00/220 kV transformer will be provided.

This option also has very high capital cost. Again, Barotha-PPeshawar 500 kV line and
Barotha-Burhan 220 kV lines are under utilized. The significant improvement in
reliability is offset by the increased capital cost.

Alternative-5 (Case-41)
This alternative includes the following arrangements:

Tarbela-Gatti 500 kV double circuit in and out at Baratha
Barotha-Rewat 500 kV double circuit

Rewat-Guyranwala-l.ahore 500 kV single circuit
Barotha-Nowshera-Shahibagh-Peshawar 220 kV twin bundle D/C line

Barotha-Burhan 220 kV twin bundle D/C line
All generation will be at 500 kV bus A 500/220 kV transformer will be provide«

YV VY YWY Y

This alternative is similar to alternative-4 minus the Barotha-Peshawar S00 kV line.
Compared to the earlier case, there 1s significant reduction in capital cost with the
same level of the svstem refiability and relatively small increase in transmission
svstem Josses The Barotha-Burhan 220 kV line is still under utilized.

Alternative-6 (Case-5A)
This alternative includes the following arrangements.

Tarbela-Gatti 500 kV doublc circuit in and out at Batotha

Barotha-Rewat 500 kV double circuit.

Rewat-Gujranwala-Lahore 500 kV single circuit.
Barotha-Nowshera-Shahibagh-Peshawar 220 kV twin bundle D/C line

All generation will be at 500 kV bus A 500/220 kV transformer will be provided

Y N v vy

This option has the highest relative system reliability. ‘The capital cost and cost due 1o
losses is relatively low The fines toward Peshawar are reasonably loaded

Alternative-7 (Case-5B)

This alternative includes the following arrangements:

Tarhela-Gatti 500 kV double circuit in and out at Barotha
Batotha-Rewat 500 kV double circuit

Rewat-Gujranwala-I.ahore 500 kV single circuit.
Bnrmha-Nowshe;a-Shnhibngh-l‘cslmwar 220 kV twin bundle D/C line

Gieneration at SN0 kV and 220 kV bus i
; < 7 ses (3 unit at 500 kV bus ; ] 2
k\V hus) A §00/220 LV transformer will be provided el 2 anit at 220

YV VY Y v
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This alternative is same as alternative-6 (case-5) except that twa generators are on the
220 kV bus. The capital cost of the configuration is almost same as that of the
alternative-6 The system reliability has decreased as connecting generators on the
220 kV Barotha bus increases the power low on the Barotha-Nowshera-Shahibagh
220 kV hine In addition, the system losses are relatively higher as there is the
reduction of power flow on Treble-Peshawar SN0 kV line.

Alternative-8 (No Action Case) -

This case does not consider the dispersal of Ghazi-Barotha [lydropower Project. This
option is factually a “No Action™ alternative. The load flow study for this alternative
indicates that with the present load apparently there will be no significant change in
the countries dispersal system. Iowever, with the growth in load by 10 %5 in
Peshawar and Rawalpindi areas there will he significant reduction in the system
voltages This study dictated a neced fui a major alternative plan in case there are any
changes in Ghazi-Barotha commissioning plans

4.2.3 Conclusions

In order 10 evaluate fhe project alternatives with a highest project worth, system
rehability study were carried oul for years 2001 and 2005 Alternative-1 & 2 had high
project worth in year 2001 .duc 1o low system cost and relatively comparable
rehiability values However, in the year 2005 with increase in the svstem load and
without any improvement in the area in the primary system the reliability of
altermative-1 & 2 went down, increasing the relatively project worth of ihe Alternative
6 ((ase-SA)

In view of the above analysis, it is revealed that the transmission interconnection
arrangement of Alternative-6 (Case SA) is the optimal solution and may be opted for
Ghazi-Barotha Tlvdropower Project The bricf description of the interconnection is
{Case SA) s as follows: .

Tarbela-Gatti S00 kV double circuit in and out at Raratha.

Barotha-Rewat S00 kV double circuit

Rewat-Gujranwala-Lahore 500 kV single circuit.
l'larolha-anshern-Shahibagl\—Pcshnwar 220 k¥ twin bundle D/C line.

All generation will be at 500 kV bus A 5007220 kV transformer will be provided

A M (A TV

Five load flow studies. based on generation plan, for the above sélectcd alternative
have been conducted for the year 2001, 2005 and 2010 In the year 2005, the system
should be able to hold without any major change in the primary nelwork. ;n l’e;i\:\\»'wr
area However., in 2010 the arca would need significant impro;/cmenls/cnhancén;cn‘!q
In the transmission system. [n addition. any change in the gener;ninn plan, ie

Kalabagh (I1ydel) and/or Taunsa (T i i
g ) sa (Thermal-steam) will b i i ]
transmit power to Peshawar arca. ) * TEAUITIR major studies to



4.3 ANALYSIS OF ALTERNATIVE ROUTES FOR
TRANSMISSION LINES

The proposed plan for power dispersal from GBHIP will constitute six 500 kV lines (2,
lines for Tarbela-Barotha Incoming, 2 lines for Barotha-Gatti Outgoing and 2 lines for
Rarotha-Rewat). As such, the construction of these lines will occupy substantial area,
thus leaving significant impacts on the lacal environmental and social setup. To
minimise their impacts. it has been plancd to place the lines for most of their lengths
on double circuit towers, with the exception of areas where the integrity of the 1ower

foundations are at risk.

It is obvious that in aligning a transmission line, cost consideration is of prime
importance. The most econamically viable alignment will be the one that has the
shortest route and the soil conditions are reliable for the tower foundations. Moreover,
for keeping the cost of resettlement at minimal. the environmental and social
considerations are aiso important in aligning the line. As such, difTerent alternative
routes for the lines were considered by WAPDA and the Consultants during planning

stage.

In consideration of the above parameters, WAPDA has carried out surveys and
studies on four alternative routes each for all the transmission lines concerncd
Generally. different routes for a set of ling fall many miles apart from each other As
such, the studies covered about 20-km 1o 30-km wide strip and the most appropriate
toutes were scelected Table 4.1 illustrates the main. features of all the alternative
routes studied for the concerned transmission lines. The table also provides an
analysis of these routes leading to the selection of the final routes. Morcover, as
referred eisewhere, a 100-m wide corridor for the selected route of cach line was
surveved an detail to provide a margin for further adjustment in the alignment. if so
required. A case for such reference is the adjustment of the alignment in Barotha-
R;wnt S/C Line-1 near Dhok Kala Khan to avoid disruption of houses and a shrine
(Ziarat)
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TABLE 4.1 Sheet T of 5
ANALYSIS OF ALTERNATIVE ROUTES
. Ronte . . Effects on Effects on :
Line Svstem No Description of Route Land/Soil |- Elfect on | ment/ [ SocialfCuttural] Frects O° Amalysis  |Conclusion
0. Condition | Agriculture . Ecology
- Infrastructure Setup
Tarbela- i Starnng trom Barutha switchyard Hightv unstable | Lintic agniculture  Jihstupung settlements{ limulving al of {Insigmfi ¥ blc trom Not favourable,
Barotha (T-B) heldin.g towards nocth, then alter oded lamd, deep fdue 10 land between \itock & mirsstiuctures from  feilecton the  fagniculture and thus not
Incomin= Lines encircling North "“d”“f“’ and gutlics with steep |conditions Sanpual civil and cantoament Jecalogy ecological pomnt of  {Selected.
> crossing power channel, it heads sapes stcas. and view, hut involves
& towards north of Anock city Here n tesetttemant ot relatively large
squecze through erea hetween Aftock relatively lage resettioment. Land
& Sanjwal Cantonment and leads . population conditions are not
towards exasting Tarbele-Gani (T-G) suitable for tower
Line-| after passing verv rugged land. foundation.
" Starning trom Barotha swichyard and | Highly unstable  [Haram and Disrupuon o1 Invohung removal of {insignificant | Favourabls (rom Not favourable.
going round South Headpond. it prsses Jeroded land. doep Lirneeted seftlements near mtrastrucrares trom  |etfectonthe  Jagriculture and thus not
close to the adjomning wilages ot gullies with steep |agnenlture in [valtages and suburbs [cinal and cantonmeent |ecology ecologrcal point ot’  Selected.
Sarwala. Shakar Dara and Shin Bagh. [slopes fletore  |upper reachies, ol \tiock areas. ad view, but involes
From herc onward it squeezes through |Attack citv. the | while lintle resettlement of relatively large
Anock Cantonument and suburbs of’ line passes agnculture ui the relanvelv large resetdement. Land
Attock city. From heve it passes through down reaches due populanion condinons are nut
through very rugged land hetore ggricuitural 1amd. Jto land condinns sutable for tower
terminating at the existing Tarbela- foundation.
Gatn Line-|

[I  |Tius altemanve tollows a route almost JLand condinons | Lands are Insigmuticant Instgnilicant ctfect on | Insigniticant [ Favourahic trom Generally
parsile! to altemative Hl towards the  fare genensily generatly used for Jdismonon.or social & cultural ctiecton the | ecologcal and lavourable
south. avording the sctilcnents of sudable tor tonver [harens sgniculiure battlements and cenip. cenlogy reserthement point ot {conditions. but
viliages. Antock City end Cantonmment. |foundanons. populsion view, butpartially  |not selected.

except for a unsuitsble for land
certain reach at conditions.
the lower end.

[V [Tius alternadive toilows a turther Land conditions | ands are used tor)insiemiicam Insigmticant cifect on [ Slight et¥ect on | Though slight cifect |\Most
southward route almost parallel to are suttable tor  lbarani agncuiture {disrption of socal X cultural the ¢ovlogy o' |on the ccology, the  jfavourable. thws
altemative L. woiding the scalementsfrower and prazing sentlements and sehup the Khaws Ger Jroute s ideal selected for
of villages. The line passes negonating {foundarions. pooulanon Reserved conditions tor siting [rounng Tarbela -
Khawa Gar reserved furest Forest. of towers and with | Burotha :

respect ©

resetdement.

Incoming Lines
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Then passing south of Fatch Jang Citv
negotiating ir strip belonging to P AF,
it heads rowards existing T-G Line i1,

TABLE 4.1
ANALYSIS OF ALTERNATIVE ROUTES
1IN EAN EM
) Route . ects on ifTects on
Line System N ‘ Description of Route l.:md{S.otl E".-c“ " Settlement/ |Social/Cultural Effects on Analysis  |Conclusion
-Ne. Condition | Aariculture Ecology
i Infrastructure Setup
Barotha-Gaty | Starting trom Haroths swatchyard. w  [Land conditions | 1ands are 15ed Tor] Avrd villages at |\ av etlict the socint [Signiticant The cuute mvoives | This altemstive
(B-G) m’“" wilrace chawcl and Haro Riverfere gencrally haran) and will involve and cultural setup of fetfect on the  Jdisraption of army . has not heen
Oulgomg Lincs phear (J harnle V\"l.gc_ 0"‘7"'“ s . suttable for tower [imgered resettlcment ol Fasch Jang City. ecology of the [sre and ecatogy of |selected.
heading towards Kals-Chifta Mountain {foundstions, agriculture (lrom  Jpopiiation of suburbs Kata Chitts the reservad forest.
f&ll Rangc with un alignment south ot iahtifinvolves blastng |Shakar Der and [t Fatch Jany Cirv. reserved forest. [Moreaver. it passes
villsge. Afler scparanon of B-GSC  |in Kale-Chutta | Shah Pur dams). twough difficuls hiltv
Outgoing I near Jahbx village tooin  [Range. \rmv man [graziug and rathcr temmin tnvolving
existmg T-G Line I, B-G S/C Outgome|impose resmriction {thick reserved " [blesting end tonger
Line 1f crosses Kala-Clutta Range Just Jon blasting mn ihew | lorest on Kala- route, thus increasing)
negotiating northern end of armv area. fares. Chitta Range. the cost.

Follows a southward mure aimost

Range. Armv mav
Impase restriction
on blasting w their
ares.

grazing and rather
thick reserved
forest on Kals-
Chuta Range

Il Land conditions  |Lands sre used Tof Avord villages tut Mav etlect the soaad }Sigruticant The route involves | This altemative
paraiicl that of altemarive {. Bevond  [are generallv harani snd mav have resemtiement|and culturst setup of Jettectonthe  |disuption or army  Jlias not been
Jabbi villege, the B-G S/C Line {1 itable for tower {imeated issuc af Fawch Jang  |Farch Jang cary. ccology of the jarca and ecology ot {selected.
crosses the Kala-Chinta Range just  [foundanons. agriculture (from |eirv Kala Chitta  {the reserved forest.
negotiating the southern end of the involves blasting | Shakar Dara and reserved forest. |Moreover, it passes
army area and heading towards south  fin Kala-Chitia Shah Pur dams), through difTicult hilty|
of Fatch Jang city for connection with |Range. Armv may|grazing and rather tersin involving
existing T-G Line If impose resmiction |thick reserved blasting and longer
on blasting tn thew| forest on Kals- route. thus increasing
area. Chinte Range. the cost.
Il (Follows a ruise similar o thar of Land condinons  {Lands are used torfAvoud illages but | Will effext the social [Significant The route mnvolves | This aitermative
aliemstive I, except that B-G S'C Linefare generally berani and may disrupt housings {snd cultural seup of {ctfecton the  Jdiswpton of army  Jhas not been
11 will pass through s relatively apen itable for tower limgated ut Fateh lang. thus  [Farch Jang aity. ecology of the lares and ecology of |selected
arca within the city ot Fatch Jang foundations. agriculture (fiom [involving rather large Kala Chitm the reserved forest.
[betore its comection winly exasting TG finvolves blashing  |Shakar Dara snd  {resetttement Reserved May involve
Line 11 in Kala-Chirta Shah Pur dams). Forest. resertlemient at Fateh

Jang cirv. \loreover.
il passcs through
difficult hilly wrram
involving blasting
and fonger route,
thus increasing the
cosl.




TABLE 4.1
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. Effects on Effects on
Line Svstem R:ulc Description of Route I:.md./S'mI Fffect on Settdement/  |Social/Cultural Effects on Analysis Conclusion
~No. : Condition | Agriculture Ecology ’
D Jnfrastructure Setup
v Takes & roure nonh ot all other Tand condions  [1ands are used o insigmiticant Instempticant etfect v flusig licant’  [No dsmp o Favonrshle n
stternanves. Near the porth end off are sunshle toe harani sgncutrire |disuptioa to sonial & enltural cifccton the  jarmy arca: cnvironmental
village Jabbi. B-G S/C Outgomse | tower and grazing seitfements and ~etip ceology instgmficant etfect  |and cost
sepurates for connection with T-G Line [[bundations populaton on the ecology and | conndenations,
| and B-G SC Line {1 takes a smaight social setup; shortest Jthis roate fms
route to jom T-G Line U] betore Kala- route resulting low  fbeen sclocted.
Chitta Range. cost.
Barotha-Rewat { This is & north-most roate in a comdor |Land conditions | Lands are used tor] Insigneticant Insigniticant ¢ileet om | Signilicant The rowte itvolves | This aliernanve
(B-R) Double of about 10 km width sehected for are generally tarani sgnculture. | disruption o vxctal & culneal effecton the  |disruption of anmy  {has not been
. aligning B-R DC 1 & 11 1t passes suitable tor tower {grazing ind seftlements and semp. hut etfects ccology of the ] area end ecology of [selected.
Circunt (1& ID twough norhem fringes of Khaws Gag {foundenons. reserved torests ol fpopalagon AL aree Kale Chits and |the reserved fiwests
Lines reserved forest and over the northern  [except at places | KaiaChitts and Khaws Gar :
end of Kala-Chimta Range. Beiore where sl are | Khaws Gar reserved
crossing Kafa-Chitta, the route passes |lighlv susceptible forests,
through an area reserved for the ermy. |10 erosion. atso
Immediately stter crossmg Kals-Chirta linvoives blasting
the DVC cuiminates 1o bificcate nto  |on Kawe-Chite
SCla&lt Range.
fl This route passes south of alternative |, fLand condittons | Lands are used torfInsigntticant Insignsicant etfect on Sigruficant The soute :avaives | Thus aliemative
negotisting southern fringe of Khawae  |are generally barani sgnculnare. Jdisruplion 10 social & culmrsl effecton the  |disruption of army  |has not heen
Gar reserved forest, then tums north- [ suitable for tower [grazing and seniements and setup. but elfect army | ecology of the |area and ecology of | selecsed.
cast passing through Chibbiwali Gar | foundations. reserved forests ot] population. areas. Kala Chitta and jthe resarved foresn.
reserved forest. From bere the route - [except at places | Kala-Chitta snd Clubbiwali Ger
turns south-cast 1o cross over e Kala- |where soil are Chibhiwali Gar. reserved
Chitta Range 81 & point belonging to  [highly susceptible forests.
armv. [mmediately after. n passes 1o erosion. also
close 10 the porthern limit of ke of  |involves blasting
Shahpur dam and cuiminetes nesr on Kals-Chitta
Rawslpindi-Fareh Jang road to Range mn amv
bifurcare o 3.C { & il area.
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r . Effects on Effects an
Line System Route Description of Raute I,and{Sml Effect on Settlement/ | Social/Cultural Effects on Analysis  |Conclusion
No. Condition | Agriculture | ° Ecology
Infrastructure Setup
m This mute passes lirther suth of Land combitions |1 ands are used e Sigruticant dismiption Segniticant ctloct om [ Sigmificant The route mvoives | Nus alicmanne
altemative 1 above. svording the Jorest [sre gannaily herani agrnimire. |10 scitlements and social & culturel clfecton the  [disrupnon of has not boen
arcas of Khawa Gar and Chibhiwsli  [suitable tor 1ower |arezing and populsnon ot Fateh  Lserup of Faich lang  |ecology of the Jpnpulmon ond seleciod.
Gar and crosscs the Kala-Chitte foundations. mav lreserved fiwest of |Jang an v, Kala-Chita  Jecology o the
without interteting with amy arca. inwive hlasting  |Kala-Chiita Range. reserved forests.
However, in later reach it passes close |on Kala-Chitta
to the northern suburbs of Fateh Jang  |Range. )
Citv where the line bifurcsses mto S.C
&l
IV |Up to Kala-China this rouse is Land conditins  [Lands are used torf fnsigmiticant Insgruticant eifect onfRelanvely less JFavoursble roule | This rouse has
characteristically similer 1 that of are genenally barani sgncultuce. [distuption of social & cultural  |eecton the  |with respect been selected.
altermative [If. [t crosses KalaChitta at |suitable for mwer granng and sentlements and sewp. ecology ni'the JesTects on '
a place where vegetation is less and foundations. mav |reserved forest ol [populanon. Kala-Chim population, ecology
avoids army ares. Then passing +-5 km |involve hastng  [Kats-Chitta. Range. 1nd economy on
awey from the northern limtof the  |on Kala-China cost.
lake of Shahpur dam, it temnates near |Range
Rawalpindi Fateh Jang rosd 0
bifurcate into S.C { & Il asincase o1’
siternarive {1,
Barotha-Rewat | Associated with altermanve coute | tor  [Land conditions  [Lands arc used foefInsignilicant lustgmiicant eilect on |Signiticant lavoives many This route has
(B-R) Sin g‘ e . N-R D C, the singie circuit lines will  [are not conducive [barane snd disruonon o social & cultural etfecton the  |concems refating to  |not been
. take north-most route, pasung nonh  [in the down end imgared settlements and . sedup. ecology of the |ecology, intearterence |selected.
Cireuit (S/C) and close 10 the boundary of the arca  freach near Soan  Jegriculrure.  |populanon. but may Adinla reserved |with existing 500 kV
Lines [& 1T acquired by Civil Aviation Aathority | River. |grating and imertere wath Mights forest line and sirport, and
for new [slamabad Airport. Atler that, reserved forest of [from the sirpoet. soil conditions for
it infercepts an exisong 500 kV line Adisla. tower foundations.
(Tarbels-Rewat). In tater remch it
passes through Adiala resarved fGrest
and difTicult terrain of Soma River.
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TABLE 4.1 Sheet 3 of 5
ANALYSIS OF ALTERNATIVE ROUTES .
. Effects on Effects on
. Rout -~ - 0
Line System € Description of Route l"md{S,ml Ef{“‘ on Settlement/ |Social/Cultural Effects on Analysis  [Conclusion
No. Condition Agriculture Ecofogy
—— Infrastructure Setup
[ jAssocimed with sitemanve rouse il for {Land condiions  |Lands sce used for, Instenticant Insigmficam cilect on]Significant lavoives many Thus routc has

B-R D'C, the single circuit lines will  |are not conducive {harani snd disruphon to social & cultural effect on the  [concerns rclatng ‘o |not been
take a course south of e boundsry of |in the down end | imgated settlements aind serup. ecology of jocology, interterenee | selected.
arca acquired by Civil Avietion reach near Soan  [sgriculture, populstion. tast miay Khiiri Murat  lwith exisnag 500 &V
Authaority tor new Islamabad Airport.  |River. grasing snd intericre with ights reserved forest. [line and airport, end
ARer that, this route passes over Khain rescrved fucest of |frum the sipont. soil condirions fur

' Murat Range atlecang reserved forest, Khairt Murat. wower foundations.
Later srter intercepting the ¢xasting $00
&\ line (Tarbels-Rewan, if pesses
tanueh a difficult terruin of Soan
River,

Il |Associated with alternanve route {1 tor]Land condinons  JLands ar¢ used for] Insigniticant Insigmiticant etfect on | Segnificant Involves many This route has

B-R DC. the single circuit lines will  |are not conducive Jharani and disruphon of social & culrural eifectonthe  |concerns relating to  |not been
take & southem-most course moving  fin the down end  {imgsted sefflements and setup, ecology of ecology, interierence |selecied.
farther swav from the new Islamabad  |ceach near Soan  |agriculnure, poputation Khairi Murat  jwith easting $00 k\
Airport. After that. this roufe passes  [River. grazing and and Dhungi line and airport, and
over Khaini Murat Range where the rescrved forests oi reserved sort conditions for
growth of the forest is relatively thick. Khein Murat and forests. ower foundanions.
Later it passes through Dhungi Dhungi.
reserved forest and takes racher long
route 1o Rewat, where the bed ot the
Soan River is flatter and quite wide.

[V |Assousted with alternative route [V tor| Land condinons  |Lands are used for|insig ¢ Insignificant erfect on | Rather less " |Comparing with This rous has
B-R D'C, the single circuit lines will  |are generally . jbarani and [discupnion to socisl & cultural eifects onthe  |other gliematives.  becn sclecred.
slmost take the course as dat of’ suitshle for tower [imgared settlements and serp. acology of this route has the
alternauive I for S.C lines. with some | foundutions. agriculture. populsion. fhairi Murat  Jleast envvormental

Imodifications that these lines will pass grazing and ind Dhungi esfects and i3 more
{10 some extent awav tiom the new reserved focests ot reserved {technicaily sound.
Islamabad Airport and crosses Khain Khairy Murat and forests.

Murst Range and Dhunes lorests where Dhunei. .

the growth is refatively tun. The

crossing over Sosn nver is also e a

place “vhere the sonl conditions are

condnaive hw foner foundanons This

route is also not interceoning with the

exisnne [arhela-Rewat line
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CHAPTER S

POTENTIAL IMPACTS OF THE PROJECT

-8 GENERAL

Rather than a critique, the envirommental impact assessment is a tool (o manage a
project in such a manner that its adverse efTects are minimized or mitigated, and
benelits are enhanced. TFor achieving this objective, it is necessary that the project
planning and environmental assessment be carried out side by side. This invoives a
continuous inferaction hetween the project planners and environmental scientists In
the case of the present project, this approach was adopted. Conscquentiy. besides
carrving out an assessment of the alternatives at carly stage of planning, a lof
consideration was given i mininizing the environmental and resettlement impacts
associated with the sclected alignments of the transmission lincs Accordingly, o
report on Environmental Impact Assessment was prepared by WAPDA in 1998° The
present teport has been prepared 1o sirengthen the previous report by adopting
mternationally accepted guidelines and directives for envirommnental assessment and

prepating mitigation and resettiement action plans

Flfecuive environmental and resettiement planning tequires a reliable prediction o
project effects on the resources of the project area. Key 1o the enviionmental
assessment is the knowledge of the bascline environmental conditions ol the projec
arca and experiences gained from the similar projects elsewhere. Interaction with
local communities and knowledgeable pcople is another source, which helps in
predicting the project effects and need for mitigation In the present study, these
aspects were given due consideration Therefore, as referred in Chapter 1. in addition
o collecting information on physical, biological and human resources from published
literatures, information was also collected through survevs and counseling with the
local communities. Morcover. a2 focused survey and interaction with the local
communities was also carried out in the areas where 500 kV transmission lines arc
already existing. This has significantly helped in the assessment of the efTects of the
proposed Project

8.2 ASSESSMENT OF POTENTIAL IMPACTS

5.2.1 Project Impact Matrix

lﬂ'l(icnllf‘)‘ the impacl.s of the Project on the physical, biological and social
o}y\';.rrr:rxrvxcnl of lhf: Project arca and (o cateporise them in accordance with thei
siniticance, a Project Impact Matrix.has been prepared. This is presented in Tablc

&1 ot g .
51 The impacts of various Project components have been assesscid separatety for the
( . - ! -

constiuction and operational phases. Following paragraphs provides a generalised

i (. ) - . " .
m;:\:;;;1:{?3:;?::!?::"!ng (I;mvcr). Pakistan Water and Power Developmemt Awthority; Ghavi
; a H wer Praject. ‘Transmission Lines Assncinted witl j cutal
] L S A b 1 the Pro §
Fmvironmental Assessment, Final Draft Report: Julv 1998 Joct. Supplemvenat
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discussion on various concerned aspects, while the detailed account of the potential .
efTects is given in subsequent sections of this chapter

Construction Phase lmpact:

The construction phase impacts are mostly of a temporary nature and'(hcu mngm(u.dcs
are subject to the engincering management practices adopted durlpg constl:uctum
WAPDA is particular about this dnd has incmpnmlcd_clnuscs in the Contract
Documents relating to good construction-management practices.

The probable impacts of the constrction are the ancs related ta the following areas’

Agricultural lands and soils
Tlousings/Infrastructures

Energy resources

Surface water quality

Groundwater quantity

Air quality

Noise

Disruption 10 the terrestrinl ccosysiem
Migratory Species

Pest animals.

Public health

Land use

Interruption of public communication
Emplovment _

At-risk population/safety

Population disruption & Community stahility

VVYYVYVYYVYVVY
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The direct impact of the Project on the land resousces has been dealt with in Section
§.2.2. Here only indirect impacts have been discussed. The most concerning aspects
include soil erosion, slope stability, and the effect on agricultural soil due to fugitive
dust created through blasting and cxcavation activities This will be particularly
associated with the excavation and stockpiling of the spoil material from the tower
foundations To some extent, stringing will also induce disturbance to the agriculiurai
lands.

In cansideration of the topography of the area, soil conditions and intensity of rainfall.
the tower foundations have been placed on stable grounds. This particularly implies to
the towers located near the streams. Ilere the towers have been placed at a safe
distance from the sharply sloping banks of the streams. Similar precaution has been
taken along the slopes of the hills. As such, the construction of tower foundations or
otherwise would not escaiate the soil crosion significantly than normally occunring
under the prevailing conditians. |

Agr!cqll\xrnl soils are also subject 1o deterioration due (o spills of toxic material. To

mimimize these effects the contractor should use the best. enginecring-managemen

practices The contract documents will include the specific clauses 10 imposc
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cnvironmental protcction practices on the part of contractor. The supervismy
consultants should be vigilant that these clauses adhered 10 by the contractor in full.

The effect of the Project on housing/infiastiuctines is discussed in detail in the

refevant sections.

The Project is foreseen to afTect the energy source, fuclwood, of the Project. This has
been discussed in detail in the relevant section. lowever, here altention is drawn
towards the malpractice that is normally associated with the construction of such
projects Besides the disruption of biological environment due to land clearing for the
construction of towers and stringing, therc may also be a disruption by the work force
in need of fuelwood Any such damage to the resource is unlawful This aspect was
discussed with the Contractor mobhilised for the exccution of In and Qut lines. As
reported by the Contractor, the construction crew will be stationed in rented houses in
the close by villages instead of camping at the site As such, the unlawfisl cutting of

the fuclwood will be eliminated

The excavation or blasting for tower foundation and to some extent stringing near the
streams may affect the surface water quality  However, this can be checked by
carrving out controlled hlasting and handling excavated spoil in a good engincenng
manner In this respect the Engineer will be vigilant

It is envisaged that the construction of the Project will not involve  heavy
maclinery/equipment or chemicals that will emit heavy smoke or fumes 1o
significantiy effect the ait quality. Significant contribution of fugitive dust and smaoke
is speculated from the construction-related traflic. The contractor is reguired 10 use
well-tuned vehicles, maintain the tracks propeily and regularly sprinkle -water,
particularly in the proximity of settiements

Noise pollution will mainiy e associated with traflic and blasting of rocks for tower
foundation in hilly arca Some noise may also be generated if mavchincry is deployed
for excavation of soft soil material. The contractor is desired to impose check on noise
pollution, particularty when working near settiements

As referred cisewhere. certain reaches of the transmission lines (Barotha-Rewat S/C
& 1 will lie close to water bodies These water bodies may be used as resting-places
by some odd flocks of migratory birds cut-ofT from the main grbnp 1rnvcllir;g along
lhc‘ l'nfius River (see Section 5.2.4 and Appendix “D™). The close-hy construction
activities may cause disturbance to the birds '

As referred in Table 4.1, the transmission lines will pass through the reserved forest
areas where the growth is not very thick Therefore, it is unlikely thn'l such nrcrﬁ
would have any significance for being used as habitars by major terrestrial f"uun.
However, their absence in totality will not be justifiabie The cmmruclinn.'u't.ivit;cs: ;n
the reserved .fnrcsl arcas will not only affect these hahitats due t(; forest L'I;"l»rance .hn(,
alfn. may fiighten the terrestrial fauna. This, though unnvoidahlc‘ ma‘ be k

mmm:a? by controlling the construction activities in such censil.ivc 'i:'eae 'IFIP(
excavation ﬁvrunvcrs foundation, and to same extent stringing, \;/ill .cau: ‘{ t S'l o
to the colonies of pest animals, particularly ficld rats, hoars e;c; e
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Health hazards arise through many sources. The source of greatest concern during
construction is dust. Pulmonary tuberculosis and silicosis may result from the dust
generated by stonecutting. blasting and movement of equipments Fumes .'_n?d srpuke
from burning material may cause acute respiratory irritation and bronchitis These
diseases norr?mlly occur by exposure to such conditions for a long time Normally, the
Contractors keep the working crew on permancnt basis This results in very f'rcqu?nl
exposure of the crew to such conditions. Therefore, this demands adopting
preeauiionary measures on part of the Caontractor .

Contamination of water resources by obnoxious material may create health hazaids
for the population using that water. For the safety of workers and local population,
construction activities should be carried out under strict control. Waste material
(water and garbage) should be disposed ofT in a safc manner. Moreover, the sanitation
of the construction camp and work places should be proper. The workers should be
supplied with proper protection materials such as goggles, masks, helmets, full boots

and gloves

Safety hazards arc associated with the operation of constmuction machinery,
equipment, tools, transportation, handling of stcel panels during tower erection,
blasting. fand cutting and slides, fires ctc. The causes of safety hazards are usually
compiex involving human crrors, operation faulls of machinery and unforeseen
incidences. The majority of the causes are conuollable with efTicient management.
stafl training, machinery maintenance and other preventive measures. Control of
injurics or fatal accidents arc essentially enginecring and administrative problem and
resis mainly on strict compliance with established salety rules and regulations.

In addition to the preventive and precautionary measures, the contractor will be well
equipped with first-aid material including dressing material and necessary dnigs

The construction of the Project, particularly stringing, may cause interruption to the
~movement of the local population going across the alignment of the lines for their
daily farming activities and herding. This may be minimised by adjusting the timings
of stringing The movements of the local population for their work are mostly in the
morning and cvening hours The contractor may utilise the time in between these two
rush timings for stringing

Stationing of the construction crew within the villages or locating the construction
camps near them could distuib the local communities and may create social and
cultural problems. Therefore, the contractors would be required to impose regulations
on the workforce to avoid any law and arder situation

Though the workforce requircd for the construction is not much, the Project
construction to some extent will provide employment opportunities for the local
people. On discussion, the Contractor has indicated that the skilled labour is

pcrmancpll_v maintained  while unskilled labonr s cngaged from the locai
communities )

11he matter of mclu.jmn of clauses related with the environmental aspects mentioned
above and restoration of construction  sites was discussed at length with the
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Consultants (M/s NESPPAK). They have agreed to include such clauses in the new
contract for Barotha-Rewat Lines, while amendments will be issued for the aircady
awarded Contract for tncoming and Outgoing Lines. ln this regard one major
amendment relating to restoration af sites and re-vegetation has-already been issued to

w1

the Contractor. This is attached in Appendix “G™.

Operational Phase Tmpacts

Tahlc £ T gives two scts of operational phase effects of the Project. Ones arc related
with focal area and others are those, which encompass the nation-wide effects These

two are separately discussed as under.

Local Fffects:

With the increase in electric power capacity of the country, it is likely that the local
communities may benefit from the supply of power for their domestic and agriculture
nse (Mherwise. 1t is envisaged that the transmission lines during operational phase
will not contribute to anv other benefit for the local community, rather it will have
some adversc cffects but of low level The areas of such inpacts are as follows:

~ An spie of the fact that the Project will not impose any hindrance in the normal
farming activities within the corridors of the transmission lines, the farmers will
be restricted 1o general cropping or small size tree plantation. The detailed
discussion on this aspect is given in the relevant section below.

~ Simidarly, the rules and regulations do not allow construction of residential or
public atility  buildings within the corridor of the (ransmission fine  This
restriction may be a problem for those whaosc limited landhaldings il within the
corndor. ’

~  Single Circuit components of Barotha- Rewat Lines may interfere with the Mights
nfmr s:.rnns ﬁ.'om the new Islamabad airport. The detailed account of this aspect is
givenin Section 5.2.5

-~ 'l'.he flow of current in the conductors afTects the air quality in two ways. Fixtra-
high electric voltage generates a very strong eleclmmngnetic field (El\ﬂ’) atound
the conductor. This causes ionisation of the air resulting in a corona formation
amm}q the conductor. which may extend up to 4 m under adversc atmospheric
C(){’ldl(l(‘lﬂs. The process of ionisation of the air also results in generating crackiing
noise. which is high under cloudy condition. Tlowever, the ir;slmmem:;i

mcasurements during survey indicated that the noi 1 i
s at the noise level in the sunny d:
than 60 dbi . s fess

- {!rhchtransml.smnn linc’s passing close-hy the water bodies may tterlere with the
”:::z“:s of m;‘gmtc.)ry bitds. Besides a physical obstruction caused by the lines amd
wers, the flight may also be afTected by the electromagaetic flux around (h
conductors  The latter obstruction is rather more pronounced llmn. the fn: )
However, the study has shown that in view of the routing pattern of the ﬂighl“::f'
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the migratory birds through Indus Rasin, such effect is insignificant for this
Project (Reference Section 5.2 4)

The transmission lines may also be hazardous for sedentary birds. However, it
has been noticed that due to EMF and crackling noise, the birds rarely approach
near to the lines The same has been confirmed by the local farmers of the arcas
where 500 kV lines exist and by the WAPDA people who are involved in

patrolling activitics.

ven though a safe ground clearance has been provided for the conductors, the
local communities have shown the concern that the EMF will hinder their
movemenls across the transmission lines. This, to a certain extent, afTects the

community stability.

Resides safety hazards due to EMT, the people have shown their concerns that the
towers endanger the life of their cattle The cattie are of the habit 10 usc angle
sections of the towers to scrateh thein skin under the horns, which some times get

stuck in the tower and causes hazard

Nation-wide FfTects:

The dispersal of elecuic power generated rom GRHP will obviousiy enhance power
supply condition of the country This will of course be in many wavs benclicial for
the nation A few of these arc as given below:

-~
~

v

A\

This will increase the nation-wide clectiic power capacity. This will reduce the
incidences of load shedding and thus ensure 1o a certain extent uninterrupted
supply - Moreover, the power to be dispersed through the present system is
hvdrociectric generated. which is relative cheaper than the one produced through
thermal resources This is hopefully going to reduce the power tarifls. As such.
this will.help in the development of the country through industrialisation and other
infrastructure development.

This will aiso benefit the agricultural sector through installation of tuhewells and
more use of groundwater. Although exploitation of groundwater will have
negative  effect on  the resource, this  will be beneficial in  high
groundwater/waterlogged areas Related with this is also the control of diseasc
vectors and thus is beneficial for public health.

An cnsuer and relatively cheaper clectric supply will help in reducing the unrest
tn the nation caused by the foad shedding and high 1ariffs of the electric power

£.2.2 Fffects on and Resources

Apparently, thg mast conspicuous cffect of the transmission lines will he that on fand
resources, particularly that is utilised for agricultural purposes However, if i; is
analysed in detail, the situation does not seem 1o be of that gravit).' (‘.unducu;n bein )
clevated fiom the ground. the land underneath can be nliliséd for culli.vmi:m!.
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Although, there will be some restriction on tree plantation that reach to a height more
than 4 m, the land may also be utilised far orchards like citrus. Experience from the
existing 500 kV transmission lines shows that, in spite of the fact that the people have
shown some resentment. the lands under them arc freely used for agricultural

purposes

However, if there is some concern that is for the land where the towers arc to be
located In this context, a focus sirvey was carried out along the existing 500 kV
transmission lines. The observations on (he usage of land under the towers in
cultivated areas have shown a mixed irend. Of the total towers observed, the lands
under about 70% towers were cultivated. The remaining 30% were ieft out for many
reasons. The main reason being, the farmers have large landholdings and thus they do
not bather to cultivate the lands underneath the tawers. Topography is another reason
for this Some of the landowners are however afraid of cultivating these lands.

Notwithstanding above, the area to he restricted for utilisation by the transmission
lines is not that alarming 1t is estimated that with 50-m wide corridors, about 235 km
stretch of the transmission lines will restrict an arca ol aboul S88 ha. Table 3 13
shows that only about 44% of the transmission lines” routes pass through lands that
are used for agricuiture purposes As such, about 259 ha of land will have sliuht
resticted use for agricnliure, The restiiction will be for not planting tall trees under

the hines

Statement Showing Land Area to be occupied by the Tawers

-

e

— e

b —— e

Total

As referred earlicr, the major |
towers Table given above indj

8-7

- ——— et e e

o rgl.cngth of “Approximate
Nanie of Line “c".l:m“?" of Line Number of Area Undey
Circuit Towers Towers
(km)
e . . ..(sq.m)
larbela-Barotha- | Double Circuit 1 26.4 10,453
Gatti Incoming &1 8
| Single Cireuit | 7| 3577y ).40]
_| Single Circuit 1T~ 64 |20 3,542
Tarbela-Barotha- Double Cireuit | 200 | 21982
Gatti OQutgoing &l 88 -
| Single Circuit | {17 ] 7 a6
_ Single Circuit 11| 117 | 723 I
Barotha-Rewat Double Circuit | 6.9 | 45,320 :
& 11 (Segment 1) 168 '
Single Circuit | 477 | 136 24,168
Single Circuit II_ |~ 403 138 | 3wz
Doubie Circuit 1 23 |77 T e T
& (Segmentt) | o |
e 2343 676 148,799

and use efTect will be on the lands underncath the
cates the number of towers falling in cach line and



approximate areas that are (o be affected. The table shows that the system will have
about 676 1owers likely to occupy about 15 ha of land in a su.'etcl} of about 235 km
According to land use data, about 7 ha of this land is under cultivation.

However, during construction period the affected area will be more than the onc
indicated ahove: Construction of tower foundation and its erection arc of particular
concern This will not involve areas of tower locations but also surroundings where
the excavated soil is to be temporarily stockpiled and the areas to be utilised for
storing the materials and fabricating the tower panels. As such it is estimated that for
construction of a tower about 0.2 ha of land area will be required. Similarly, stringing
will also have negative impacts on the land resources through out the stretch of the
transmission lines. According to the Countractor’s report only about S-m strip for
tower to tower is cleared from the crop/trees and utilised for stringing. The owners arc
paid compensation for the loss of crops for a specified period. Normally, in a stretch
of about 3 to 6 km one to two crop scasons are lost for the erection of towers and
stringing The owners are compensated for loss of crops accordingly (reference
Chapter &)

£.2.3 EfTects on Water Resonrces

Generally, the Project will not have anv significant effect on the water resources. both
surface and groundwater, of the Project arca. As described in Section 5.2 1. exception
is however there. In spite of the fact that in the Project planning care has been taken
not to locate towers within the stream beds, quite a few nymber of towers are located
along the banks of the streams Therefore, some temporary pollution of surface water
resources may occur when excavation or rock biasting for the tower foundation is
carried out near the streams Stringing over the streams may also contribute to
pollution of the surface water from dust However, if the work is carried out in
controlled manner, this will not be of any significance 10 afTect the aquatic life or
hinder its usage for domestic purposes by the local population. This is because the
streams already carry suspended soil material and other contaminants.

5.2.4 Elfects on Biological Resources

Genernl

The effects on the biological resources are of two types. One is related with the
lerrestrial ecosystem, while the other is related with the migratory species. The laticr
is localised near the water bodies, but the former is wide spread all along the stretch
of the transmission lines These have been briefly discussed in Scclinn~5.2‘l. but a
detailed account is given in the following paragraphs.

FEffect on Flora

Tthe tctr'istrxal ecosystem is closcly associated with the type of landform and land use

Table 3 2 shows that about 16% area is broken and scverely eroded. According 1o

ecological study. such arcas bear very sparsc vegetation (Section 31.6.2). Simil;;rly
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cultivated lands. which form about 44% of the total stretch of the transmission lines,
also bear scattered vegetation. About 8% of the total stretch (abowt 235 km) of the
power lines will pass through forest arca.

The report on the ecological study is attached at Appendix “C”. The conclusions
drawn by the Ecologist for the efTects of the transmission lines on natural vegetation

are as follows:

No rare or endangered. plant species arc identified in the Project area
Therefore, the fear of elimination ol such specics is not there.

Vegetation cleared in the Barotha switchyard site was mainly composed of
weeds of no cconomic value as cvidenced by the type of adjoining vegetation
The construction activities thus have insignificant environmental impact in

this area

The strcams and hill torrents in the area are lloyving below (he natural surface
level The mobility of construction machinery will not be possible in this
landscape  No tower will be installed in the bed of a stream or torrent so no

plant or animal species will be afTected

The cuitivated ficlds are alieady devoid of thick cover of natural vegetation
The bio-diversity is very low A few trees and shrubs growing on the borders
of fields may be cut during the crection of towers and stringing. but it will
have no significant negative environmental impact.

The abandoned agricuitural ficlds hold some grasses of low economic and
ecolugical value The disruption of these species will impose insignificam
negative environmental impact

The wetlands/small dams are not within the right-of-way (ROW) so flora and
fauna of this l.andscape Ecological Unit (1.SEU) will not be afTected.

The eroded/broken lands are not casily accessible for vehicles The
transportation of material will be done on the existing toutes hence no

negative environmental impact will be exerted on the flora and fauna of thic
L.SEU

The weathered rock plains host no rare or endangered plant or animal species
The construction  activities will result in insignificant and temporary loss of
vegetation’ .

The. cutting of trees and shrubs in picdmont plain is already in process. The
cutting of vegetation for erection of transmission lines will be an insignificani
adding factor for reduction in vegcetation cover in this LSEU. )

1.hc. high bio-diversity in some hills (resetved forests) will be afTected

sngmﬁcm?tly duc to clearance of vegetation under ROW and uprooting fiy

constrnuction of access roads and tower pads.  However, this factor will be

temparary and localized because similar vegetation exisls 10 a wider extent on
5.9



both sides of ROW  However, the re-vegetation oFl?lesc arcas has been made
i< will eliminate the impact in a short term

mandatory under the Project Th
ally Tfeasible and cxccutable with the

1 The overall project is cnvironment '
activitics on access roads in rescrved

provision of monitoring the re-vegetation
forests after construction phase.

. an assessment was made for the trees, shrubs and other

During village surveys for the
c transmission lines The assessment was

vegetation falling within the corridors of th
bascd on observations. counting of trees for specific arca and rcports from the focal

communities. A crosscheck for the survey-reported figures was made‘ with ‘th.c
vegetation cover in various jandforms as reported by the Ecologist. Accordingly, 1t s
estimated that the Project will afTect something about 30.000 trees and shrubs. Of
these. the figures for various cconomicaily important trees and shrubs may be as

shown in the table below
Barotha-Rewat D/C 1 & 11 (Segment) will also pass through a Guava Orchard
extending from RD 38.315 m to 38387 m Normal varieties of guava trees are of

“about 3 to 4 m height, thus the removal of the trees underncath the conductors would
not be required Some trees will however be cul down at the tower locations

Statement Showing Estimated Number of Economic Trees Likely 10 e Affected

Effect on Migratory Birds

TP.)e study on the migratory birds has revealed that the main wetlands used by the
migratory birds as their resting-place are located in territory along the Right Bank of
the. Indus River (Reference Fig. 1 of the study report in Appendix “D’:), Thus the
main v routes of these birds follow a course along the Right Bank of the tndus River
(see Figures 3 and 4 of the referred report). OF the two water bodies falling in the
Project corridor, the nearest onc to the main flight route lies about 60 km toward eas!

As such. these water bodiecs are occasionally visited by the odd flocks of the hirds.
Related 10 this, the study has concluded that: : '
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> The birds during migration fly at a height between 500 m to 2000 m, whereas
height of the towers of the transmission lines is 40 m maximum. As such, the
towers or the lines would not obstruct the Might of these birds.

> The span between the conductors is about 6 m and the ground clearance is over 9
m. Conscquently, the birds can fly safely through the available clearance.

» Extra high voltage lines are already existing in the area, but no mortality of birds
has been noted/documented. :

> Only two small dams, Sipiala and Dhala, are situated near the corridor. These two
dams have decp reservoirs having less aqualic vegetation. Thus these could
provide sheiter and feed for a large number of resting birds. Consequently, most
of the birds tend to fly towards more potential wetlands along Indus and Jhelum
rivers. which are far away from the proposcd ronte of the transmission lines

L£258 Fffects on Existing Infrastructures

Genceral

Tables 3 3 through 3 11 provide the details of the infrastructures falling within the
100-m  wide corridors of the transmission lines  These include buildings,
communication facilities. power/ielephone lines and other infrastructures. The tables
also indicate the reach-wise locations of these infrastructures and their offset in the
conidor with reference 1o the proposed central line of the alignments. The rematks
column suggests appropriate actions required for mitigation and resettlement  The
Design Consultants have been accordingly informed and they arc reviewing the
Proiect to incorporate the feasible suggestions )

An abstract of the above-referred tables is given in the table given on page 5-12.

The table shows that the three sets of the proposed transmission lincs will cross ovel
gbout 69 metalled roads, 147 village tracks and 6 railway lines. The Project will not
impose any qhstrucrinn to the comimunication system falling in the routes of the
transimission lines. Appropriate clearance has been provided at the crossing of railway
lines. maﬁs and village tracks. This is as specified in accordance with their utility
Even during the construction, arrangement will be made to avoid any intcrmpliﬁn
caused by stringing to the flow of the trafTic (see Section 2.4).

The tabic shows that about 94 power and telephone lines fall in the routes of the
.proposed lrar?smission lines. During construction of the Project arrange:rm:nt';~ will be
made to avoid any interruption to the working of the cxistin‘g lines (Seclinn 2.4)
Similarly, safe _clcamnce has been provided at the crossings of !hc';e. existin 0\-v r
and lciep.hone lines. The problem however exists at the crossing of 220 i(V !I;h?rh'n?-
Rewat Line Here due to the configuration of the ground, 'speciﬁcd clearance has ;ml

3 in I ¢ c\y « « g
bce” iChiey Cd W ‘ th sting “Ia“L’c”)cnt. l })C l l nners are in (hc kll()WlCd c ('i
””S p!'l 'h’e”l .md aArc review l“g thc dcs‘g"



The table also shows that about 82 residential and public utility buildings, and-41
other infrastructures fall in the 100-m corridors of the transmission lines Of these
same structures, though not afTected directly by the construction -nflransmissinnl lines,
are required to be relocated for safety reason. The criteria adopted for relocation or

resettiement is in the paragraph below.

2

Statement Showing Different Infrastructurc falling in 100-m Covridor

Infrastractures Description ( Number falling Number of
within 100-m Structures Necding
- Corridor Relocation/Removal |
Communication | Mctalied Roads |~ 67 j - —_—
System Kutcha Village Tracks | 147 -
RaifwayLines | 6 _ -
© T Total 220 —
Power/Telephone 220,132,066 kVlines | 4 4 .
lines rtive o020 b
11 kV Line R D A - —_— e
Telephone Line 3 H e
| Total 94 e
Duildings T ] Residental Houses |60 [T TG
Farmhouses (Deras) | N 3 _
School ] ——.
}_Y_’gul_lry Farm ! - L
B L Total __.82 40
Other Pump Housc S [ 2
Infrastructures _{_Tubewell 2 2 T
Wells 10 4 ]
Graveyard/Shrine T 10 T
Watercourses 10
Water Pipelines 4
. ol |l 5"

Relocation will be required for residential houses falling within safety limit of 25 m
frqm‘lhc central line. For safety reasons, farmhouses, wells and other public utility
bmlc'hngs falling underneath the lines will also need removal. However, il those fall
outside the limits of outer conductors but are focated within 25 m from the contral
hnes'. will not be removed. Tubewells falling underneath the conductors are also
required to be relocated. as their refurbishing may be risky and hazardous. \ .

As such, about 36 residential houses, 3 fatmhouses, | poultry farm, 2 pump houses, 2
tubewells and 4 open wells will be removed These infrastructures ;\re spread ov‘erhlqhe
whple streteh of various transmission lines Notwithstanding other ‘infr"mruclurcs
residential houses are of specific concern for resettlement reasons. No v.‘-l-lere 'IIOI‘I.Q.
the routes of the transmission lines these houses exist in a cluster. Tl.lcse are Ioca;cd al



different reaches of various transmission lines. The total population of the disnuipted
36 houses 1s 267 persons

In view of the numbers and spread of the residential buildings that need to be
relocated, it is presumed that it would not need a comprehensive planning for their
-, fesettiement. A fair compensation based on replacement cost for the lost property

Cincluding that of land will meet the requirement. Compensation for the land is
recommended for the purchase of a plot clsewhere by the affectee for the construction
of his new house. This aspect is more claborated in Chapter 6.

A school building of primary level also falls in 100-m corridor of Barotha-Rewat S/C
I Line The building is located at a safc distance (35 m from the central line) from the
transmission line [However, the risk is there that the children may approach
underncath the fines to play-or climb up the tower. For the safety of the children. the

towers will be fenced properly.

Matter of Specific Concern

The proposed alignments of Barotha-Rewat Single Cireuit Lines (both T and 1) pass
verv close (o the dand area acquired by Civil Awviation Authority (CAA) fon
development of a new airport for islamabad (Drawing 2-1 Sheet 5 of 7) The distance
of the boundary of the acquired area fiom Barotha-Rewat (B-R) S/C 1 Line ranges
between 0.5 km (at RD 10,891 m) and 3 km (at RD 1,929), while from Barotha-
Rewat S/C If Linc it ranges between 2.5 km (at RD 10,500 m) and 3.5 km (at R
2.100) The development plan of the airport shows (hat no buildings will be erccted
atong the boundary of the acquired area lying close to the proposed transmission lines
Fven the shortest distance of the proposed location of the airstrips fiom the
transmission lines will be about 4.5 km. As such, the transmission lines will not
impose any obstruction to the development of the infrastiuctures.

The concerning issuc is the likely obstruction to the flights and radio communication
The Inggi.ttxdit}al axis of the runway is almost perpendicular to the routes of both the
transmission lines Thus, these lines come in the way of landing or ofl-taking routes
of the airplanes. A projection of the axis of the airstrip will intersect the transmission
lines at about RD 4,000 m and 3.500 m for B-R S/C I and H. respectively. These
conceptual pownts of intersection lie about 8 to 8.5 km away from the centre of the
arstrip._ This region falls within the Outer Horizontal Zone of the flights. This zone
extends up to about 16 km from the centre of the airstrip and (he airplanes l-n:w
descend to a height of about 152 m above natural surface level (NSL) of the airslri;;
An .chr).rt was made to obtain the planned elevations of the airstrip and those nfmwcr?
falling in the way of the fMlights of the airplancs, but this was not available. )

lhg Government of Pakistan has issued a Notification? thai clearly spells out the both
honmm:.\l a’nd vertical distances of clear zones for the ﬂighl; an;i their radio
commumication In planning the transmission lines in thesc rcgion; these parameters
are required to be observed. 1t is also warth mentioning that at tl;é nth.ct ic'nd of lh;:

* Government of Pakistan, Ministry of Defence; Statuary Notification (S.R.0); October 3. 1991
| 5-13 I



runwav exists another S00 kV transmission line that runs from Tarhela to Rewat This

aisn comes into the critical (hight zone

In the drafl report the attention of the design Consultants was drawn on this aspect In
compliance. the Consultants have approached the Civil Aviation Auathority (CAA)
and explained the situation On demand. all the related documents were handed over
10 CAA for sciutiny by their experts stationcd at their Headqguarter at Karachi
Conscquent to this, the concerned area was visited by a team comprising experts from
CAA. Consnltants and FHV (WAPDA). According to the decision made aflter this
visit, the Survey of Pakistan has been inducted to carry out the survey of the area. As
soon as the survey is completed the data will be submitted to CAA for their review. |
there is an indication from the survey data that there will he no obstruction to the
Mights, CAA will issue a clearance certificate, which will be circulated to the
concerned agencies separately  However, should there be the situation otherwise, the
Consultants would change the alignment of the transmission line accordingly. In tha
case. the new alignment for that porton will be re-evaluated for its environmental

impacts hefore constiuchion

g2 IFffects of Flectromagnetic Field (FEMI9)

1he people of the arcas where 500 kV tansmission lines already exist have shown
erear concern about the effects of electromagnetic ficld on the human and animal
lives, health and daily work (Section 2 7) Such concerns have also been expressed
the warld over It is considered that a long-term exposure to the ENME from estra
high-voltage transmission lines could adversely allect the health of those living o
working close to such line There is a particular concern over children studving in
schoole near these lines |

There was a time when neither the specific health efleets nor the distance at which
such  effects pertain over time were umdersiood  Tiowever, recently the U5 S
Department of Energy has issucd a teport on the public health effects of extra-high-
\~n‘(ln_uc transmission lines on population living near them. It was a pmspccl“i\-c
cpldcmi.ologicn! study, the results of which showed that medical anomalies for tha
popiation were statistically no different from those of populations fiving at a greater

- . N T .
'dlil:"lIICQS from such hines Ina paper Caicanea gave the following statement on health
isstes

"1t is certain that short-term exposiire to ficld of even greater amplitudde than thi
generated by the high-voliage lines is not dangerous to humans o1 other animals
Rgscnrch on, the effects of longer cxposure is still (o be conducted in Cn‘npornlin‘n
with research institutions and the power wilities However, scientific pancls that have
rc\.‘wwod thé rescarch performed to dale have conclided that the gu:'u.cr art of
evidence does not demonsirate that longer exposure is harmful™ ' i

However, i iderati i
ever. in consideration of the public concerns, the routes of the fines have been <o

sclect : Ol i
ed that they avoid settlements and. as could he possible. pass through land tracts

- .
Caleanea: Environmental Concerns for fligh- v

lenrmal of EED. ASCE: 109n oltage Transmission Lines in UNIPEDE Conmries:
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sparsely used by public Under unavoidable circumstances, an appropriate clearance
has been provided where the effect of EME is minimaf. It is proven thar EMF
decreases with the square of the distance from line. This criterion was adopted for
providing clearance. Wherever, such ¢learance is not provided in t!xc present design,
the Consultants have been informed to do the needful. Such locations are shown in

Tables 2 1 through 29

£2.7 V-ffects on Social and Caltural Resources

General

As discussed in the foregoing sections, in totality the implementation of the Project
will have nominal adverse impacts on the land and other natural and physical
resonrces of the Project arca. As such, the disruption 1o the econamic and social
resources will be minimal, thongh these may be of some significance in a Jocalised
scenarto or for individual cases.

It is a well-known fact that the distuption of a poor saciety is mostly due to ccononic
hardships The cconomy of the people of the Project arca is mainly bascd on
agriculure Therefore, any loss (o this resource will distupt the farming communitics
The Project fmpact Matnx indicates that the construction activities will have some
neeative impact of medium fevel on the land resoutce/iand use. This will however be
mostiy limited in the areas where towers are to he instaticd. It is estimated that fuw
installation of about 700 towers, only half of those may fall in cultivated area. about
500 farming families will face some hardships. This will be off-set bty the
compensation that they will get for the Toss of crops and by the cmployment
oppottumties that they will have during the implementation of the Project (Section
S 2 1and 6.5 23 The contractor will particularty be instructed to employ unskilled and
semi-skilled labour from the local communities.

Notwithstanding all this, the local communities have their own concerns regarding
efTects of the Praject on their socincconomic condition. Therefore, it is desirable that
analysis of the Project is made based on these concerns These are discussed in the
subseyuent sections

Public Cancerns

Public concerns abowmt the Project were obtained through discussion with the
conununities of about 50 places, including the ones where 500 kV transmission lines
alicady exist These discussions were held in the form of scoping sessions with
gathetings of maic and female population separately Table 5.2 shows the venues af
scoping sesstons along with numher of male and female participants

In the scoping sessions. the community participants were comprehensively apprised

nbnm t!lc Project With the help of maps and charts, they were informed about the

'dunomu‘\ns of the towers. their spans and other information refating 1o lll(‘.('(\lldllt'l()l'\‘

Hltcn with the help of WAPDA Swivevore, the people were c&xplnincd about the

alignment of the transmission line by taking them 1o site, and walking along the rome
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This followed discussions on their concerns. Of these, some concerns are almost-
common for the communitics contacted, while other specific ones are related to
certain communities only Thesc are as discussed below:

Common Concerns:

»

A\

A 4

v

A ¢4

A B4

The main concern of almost all the communities is the afTect on their agricultural
lands. They have emphasised that WAPDA should acquire the land that will be
occupied by the towers and the conductors. On explaining that in accordance with
the law, Governinent does not acquire land for a transmission line or its towers.

The people suggested the following:

> If the transmission line passing through the land of an owner having less than
five Kanals (< 0.25 ha), his entire land should be acquired.

For others, the land underneath the towers should be acquired.

"

#» Crop compensation for the other areas should be double than the normal paid
for the loss of crop scasons. As such. it should be for two crops against the
land afTected by the lines and for four crops where the towers arc instalicd

The compensation should be paid at the spot and before the phvsical work is
initiated.

The affected peoples. as well as the locals should be consulted for determining the
fand valuc and crop compensation.

Tenant, no matter it is formal or informal. should be given due share in the crop
compensation

Cach owner of the iésidential building should appropriatcly be compensated lor
the building as well as the land. so that he could buy land elsewhere and construct

proper house.

The loss of other propenties, like wells and trees. should aiso be fairly
compensated. '

Unskilled and semiskilled labour for this Project should be engaged from the
afTected communities. ' '

An mdcpcpdcm organization should be established for the guidance of the local
c:nnmunmes and for resolving their problems related to the compensation. I
shoulid also have the mandate for the development of the afTected aren

The afTected villages should be provided with electricity on priority basis.

\‘! e . |
‘;\PDA should.gn e surety to the people that any loss to human and amimal life
and praperty during operation of the transmission line would be compensated

5.1



» The transmission lines will devalue the lands: therefore it is desirable that this
should be compensated in the form of area development. The relevant departmems
shauld be advised to provide basic social amenities on priority basis  These
include link roads, electricity, health facilities, natural gas and telephone. etc.

Y

A reasonable percentage fram the prafit from the Praject should be reserved for
the development of affected areas

v

The areas where more than one linc will be passing should be considered
vulnerable and thus given special consideration for development

\ U

As to the effects of the cuttent in the transmission fines on their daily life. the
people have reacted differently. Some of the reactions are as follows:

v

Aboul 73% peaple have claimed that their land being underneath or acinss the
lines, their farming activities will be affected.
> About 61% have claimed that their livestack herd in the areas Therefore.

these are likely to he afTected
- Ahout $1%% people have proctaimed that the village {ife will he afTected

About 37%% peaple have said that the lines will dismipt their social life

v/

~ As far as the effects on the public health is concerned only 35 considered it
hazardous On the contrary, the people from the areas where transmission lines
are already existing said that they have felt shock when passing underneath tie
lines. particularly under bad weather conditions. It escalates when one is
holding a metaliic item They have also reported loss of life of cattle

Specific Concerns

The communities of various villages have also expressed their

specific concerns
These are as follows i

?:gw;th:\: The people complained that Baratha village is the most afTected village by
BI :’ it has lost almost half of the agricultural land It is encircled by the |;n\\;("r
complex on three sides The open land towards the Tndus River is going to consumed

} . . M .
‘hy the set of power fines On this plea they demanded for shifling the whole
settiement near Barotha Madel Village )

Thisis covered by the RAP for G,

s Appropree action is being taken by GRID
authonies '
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i ' i i 3 T have complained that WAPDA
Gariala: The village is already affected by GBHP. The people . : ' L
hn:rn‘:)l handled lhegland acquisilion process properly. Three sets of lines wx!l pass side hp) snc:c
through their plains. the only place available for the housing of people of Gariala village. People

demand that they should be given plots near Barntha Model Village.
This is covered by the RAP for GBIIP. Appropriate action is being taken by GBIIP autharities.

Salar: All the lands of the village are owned by Khans and cuitivated by the formal (enants.
They demanded that the crop compensations should be given to them as per law.

Crop compensation shall he given in accordance with the compensation valuation criteria to be
followed by the valuation committee.

Dherikot: The lincs will pass through rich agriculture lands. The alignment may be changed to
pass through adjacent barren land.
The alignment of the transmission line was finalized by ensuring that minimum cultivated land

is influenced by it. Adjustment of alignment to by-pass agriculture land at one area may result in
realignment of the entire route and consequent impediments all along in the form of huildings.

structures etc.

Jabbi: The people have demanded that the Government should acquire the lands for the towers
as was done in case of Tarbela-Gatti line. which passes close to this village. They also
demanded that the height of the transmission line should bhe increased.

The acquisition of land shall be in accordance with the requirements. The height of towers takes
into account clearance of conductors which ensure safety to life and property.

Dhok Ajri: The pcople demanded that for the safety of villagers the angle of the transmission

- line should be slightiy changed.

The proposed routc of the line and the alignment in terms of angles in the arca adjacent to Nhok
Ajri is the best option for the transmission line. At this stage any variation in line angle will

change the complete alignment.

Bota: The people of Bota village complained about delays in payments for Attock-Fetchjang
road. Based on this past experience. they deman !'nd that the compensations should bhe given
before the commencement of work.

Compensation in the form of interim payments shall be made at the time of commencement of
work,

Zaindi and Neka: People are tenants living in the houses constructed on the land of owncrs,
'I’;hty have demanded that the compensation for the houses should be given to them instead of
the nwners.

Compensation for the houses shall be paid to the owners of the structures. Compensations for
purchase of land shall be paid to the tenent at the rate of agricultural land along with credit for
canstruction of house from the GRT1 fund.

Neka: About 500 Kanals area of the villape mountainous area is used for stone crushing. Aler
installment of the transmission line. the blasting will be strietly prohibited. This will cause an
economic loss to the villagers amounting to about Rs. $00.000 per annum. Moreover, about 300
laborus will ke unempinyed eventually. ‘ ‘



To confirm the situation a site visit was made and discussion held with the contractor of the
quarry and labour from Neka village.- At the site it has been observed that the activity of -

quarrying is taking place on a different hilly range than the onc where the transmission line will
be installed. These ranges run parallel to each other with a distance of over 500 m apart, and the
location of the tower from the quarry is about one km. It is learnt that the rock blasting at the
quarry is carried out under controlled condition to avoid damages to the houses of the contractor
located about 200 m away from the quarrying site. As such, it is anticipated that this activity will
not-affect the tower foundation. 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 pecg\le working at the
quarry 10 are from the village Neka and not 300 as reported hy the villagers during the scoping

session.

Tarbeth: Village lands are common because settlement of the village lands has not yet been
made by the Government. In this sithation haw the Government will compensate the peaple.

Compensation shall be made on the basis of valuation carried out. Entitlements shall have to be
fixed by the Government. Following the procedure of RAP for GBIIP the funds will he
deposited with the Deputy Commissioner for distribution to the afTectees.

Jhod: The people showed their concern that their lands will devalue due to the lines. They also
informed that the line would pass through a forest, which is allocated to a shrine. According to
their belicf. cutting of trees causes curse. Therefore. such action is strictly prohibited in this area.
People also demanded for a water supply scheme, as they drink water from a dirty nuiiah.

A repeated site visit revealed that the reported forest near the shrine is just a cluster of a few tens
of trees. Of these, anly about twao trees lying close ta the proposed tower foundation will need
removal. while a few trees falling in the right-of' way of the conductors will need trimming. The
matter was discussed with the notables of the village. The do not have any objection for fixing
the linc in that area. except that they demanded cash compensation, which is to be spent on the
maintenance of the shrine. 1t is their belief that any income from the trees of the area would
cause a curse if the amount were used elsewhere other than the maintenance of the shrine.

Dm‘al:n: The people informed that a new housing scheme is under process along Attock-
Fatehjang rnad.vTh:)' showed their concern that the line will devatue that land.

T’;he route of the transmission linc traverses through 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.

I’.(l:t‘::nii The Government should complete Suspended work of the project of Kahutra-Akhori

This matter shall have to be addressed (o Government j ’
' b of Punjab. GBTT shall be as 7
the matter with Highway Department Government of Ptmjab.J all be asked to take up

‘l:\:;;n’ Rn:}ﬁx}a, Czng Choudhry, “?‘d, Chgk Fatu: The people of these three villages have
cor pl :I:?fc h ;:qu. é::ycr:n?cnt] ggi a}c)g:n ddsogrgﬂ agjls of land for the new Islamabad Airport.
nd was acquired in e cathipfnddtion has not yet been paid. They al
‘c:‘r:\-‘r:;a:;c:: il‘hz:’t‘elh;y lare totally encircled by different projects. vath north i].: the air;:rzrl .:n:g
ot leﬁ ro} Cumvgﬁnnrr\‘\.ray. Now there will be trans'mlssmn lines towards south. Therefore. no
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Lari Malana and Dhok Paracha: The people complained that they have not been compensated
for the lands acquired for the motorway and a transmission line, which was constructed in 1992,

Assurance to people followed by prompt compensation shall be made which shall develop
confidence of people in the executing staff of the subject project.

Sukh Chaipur: The people have shown their concern about compensation as they have already
affected by 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 staff of the subject project.

Terhia, Lundi Syedan and Chhaprian: The village is surrounded by forest from three sides
and the only side left will he occupied by the transmission line.

The line clearances shall afford the

people safe access from the side which shall be occupied by
the transmission line. ' ) '

Most the public cancerns have already been discussed in the subsequent sections. In addition,
appropriate mitigation and resettlement plans have been suggested to address the public

concerns. These plans are given in Chapter-6.

5.3 EFFECTS ON CULTURAL AND ARCHAEOLOGICAL PROPERTIES

As reported earlier, about 10 cultural sites, including 2 shrines and 8 graveyards fall within the
corridor of the transmission lines. One of the shrine at Dhok Kala Khan has been avoided by
making adjustment in the alignment of the transmission line, while the other located at Jhod is
over 30 m away from the centerline of the transmission line.. As such, it would not cause any

safety hazard to pilgrims.

The existence of graveyards in the right-of-way is. hawever. of some concern. It has been
assured that no tower is located within graveyard areas and a safe conductor clearance has been
provided to avoid any obstruction to burial activity. Disruption of graves during stringing of the
conductors is however a matter of concern. This way discussed with the Contractor engaged for
construction of Incoming and Outgoing lines. It is reported that-being Muslim the sanctity of the
graveyards is strictly observed by the labour force. Dependirig upon the site conditions. altcrnate
means would be adopted to avoid trespassing through the graveyard areas. However. the
l:ngineer would remain vigilant in supervising the stringing activities in such sensitive arcas.

In spite of he fact that no archacological site/monument has been discovered in the Project
corridor (Section 3.7.3), there are chances that some artifacts are found during excavation for the
tower foundations. Such chance findings will he notified to the officials of the Department of
Archaeology and Museums at Taxila, as it was practiced during the construction of the Ghazi-
Barn'fha Hydropower Project. Further action will be taken on the advice of the department. If
required. the location of the towers will he changed to avoid any disruption to such antiquities.

£ IRIRACCR IWN
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NA : Not Applicable
ND © Not Determinable
1A | High Adverse

MA . Medium Adverse
f.ow Adverse
None or Insigntiicant

LA
)

LB  Low Benericial

MB - Medium Beneticial
M ligh Beneiial
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TABLE 5.2

SUMMARY OF SCOPING SESSIONS HELD

Team - A Team-B
Sr.Na.| Date Venue Number of Participants Venue Number of Pacticipants
Male | Female Mpale Fe-male
1129.6.99 |Barotha 10 | - . . "
1799 Garan 3 15 Chapprin 13 13
2799 Salar n 12 Mehlu 22 10
413.7.99 Dheniot i) 15 Dultoo, Dhok Maliar 52 2t
514799  [Nawa n 18 Manuainwali Dhok. Mumtazabad 29 13
6[5799  [labbi . 20 16 IKoe Rashida, Koy Choudhry, Cliak Fatu 8 t5
716.7 99 Nikodar 26 16 Dhok Pothorian. Ladibal, dhok Bhatwana 30 37
3{7.7.99 Dhok Ain 23 19 :Dhok Tarkhan . C 15 ¥
913.7.99  |Swatanwali Dhok ] ) i iLan Malwana 35 pa]
1019 799 Dhok Mochian { Akhom )] | 10 1Sukhchatn Pur 19 1
1110799 {Zaindi T i 13 jdhok Shawr Zaman, Dhok Jawa 19 3
12[11.7.99 [Peroshahi T 12 ISangar, Mohsa Lanmal 15 20
13]12.7.99  INeka & Meka - - [Motua Gar 16 3t
13799 [Neka i} 12 IMohra [angar 13 23
15]147.99 |- - i | Trahia i 2
16{15.7.99 |Bota 29 i3 Thatha 20. 13
17]16.7.99  [Tarbheth ° 33 28 Mian Ahmda 20 1l
:8{17.7.99 ({Johd : 20 M Dhala 4 10
19{18.7.99 {Dhok Svedan 1Lingar) 25 \8 Merashavef, Dhok Bhuda 13 13
20119799 ({Doian 0 12 Panan, Dhok Jawa 0 14
21{20.799  {Dhok Brsr 23 2 Dhok Paracha. Dhol: Langriata ' 17 6
22[21.7.99  |Kahutra 30 4 {Dhok Lundisevdian, Dhok Pasi | 21 13
23122799 |Pind Tareir 32 12 Dhok Baega. Dhok Babanoor (existing lines) 3 -
24123799  |Dordad - 19 Dhok Rait. Dhok Ganeal texisting lines) 13
25{34799  {Dhok Sved Ahmad « Thathg Khalieh 2 14 1ok Ahishan, Bhumble texisting Lines) 9
26(25 799  {Pauewali Dhok 1 {Dhok Chohan, Sarhandi. dhok tasho te-)) H 13} .
Total 33 l i g | 182 369
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CHAPTER G

ENVIRONMENTAL MITIGATION AND RESETTLEMENT ACTION PILANS

6.1 GENERAL

This chapter deals with the actions thal are required for mitigating the efTects of the
Project on physical, biological and social environment on the Project area. It is
imperative that appropriate actions are taken to make a project compalible with its
environment. A reasonable compatibility can be achieved through two approaches
One is that the project is so refined and tuned that its effects on the resources are
minimal, while the other approach is compensatory. Compensation could be through
altering the environment in such a way that the adverse effects of the project are

balanced through secondary benefits.

Both the approaches have been adapted for this Project. As referred in the previous
chapters, the Project has been so designed that it will have the minimum efTects on the
physical, natural and human resources of the Project area. Maximum efTort has been
made to avoid settiements and cuitivated lands For this. cven a high-cost preposition
has been adopted to place the lines for their maximum possible lengths on double
circuit towers Chapter 5 claborates that these actions have resulted in timiting the

adverse effects an the local environment

The lines will shightly restrict the use of about 259 ha of cultivated land for
agricultural purposes. Of these, about 7 ha, that will be under the towers. will have
some more restricted use for agriculture As far as infrastructures are concerned. the
Project will disrupt only 36 scattered residential buildings, 3 farmhouses, 1 poultry
farm. 2 pump houses, 2 tubewells 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 Chapter §

The relevant sections below discuss the compensatory actions adopted for meeting
these losses. Before dealing with the proposed actions for environmental mitigation
and resettlement, it will be appropriate to give the background information that is
leading to adopt the proposed measures. These have been discussed in Sections 6 2
through 6.5 below. |

6.2 COMMUNITY PARTICIPATION

In l.m‘c »'vith'thc environment assessment procedures, § process of community
participation is considered crucial in making decisions for cmnp'ensatory actions
Therefore. a series of scoping sessions were held in the Project area to take the
counsci on these aspects from the local conununities. The detailed account of this is

iven in i i i
gl Section 527 In framing compensatory actions due weightage has been
Riven o the concerns of the local communities. '
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Community participation is the most important feature of project implementation. The
atms ol community partictpation are the lollowing:

To ehicit information from the focal people about the social and cconomic
resources upon which they depend for their livelihoods.

To develop and keep open liney ol communicaton between local communities.
WAPDA. GBTT and Project Contractor.

In order to achieve these aims. twenty six (26) scoping sessions were held with the
people of the villages expected to be included in the project alignment. The summary
of scoping sessions and the public concerns are covered under Table. 5.2 and Section

2 7 respectively. In order o ensure continued public partictpation. a periodic tollow
up ol the scoping sessions were arranged in the project arca with all atfectees o
explain the various project provisions and any other matters they wished to discuss or
have explained. These sessions shall cover:

52

e Dernail of specific entitiements.

e Working of Land valuation committce comprising representatives of GBTI.
NTDC. project contractor and the affectees.

e Schedule of resettlement related activities (it any).
e Grievance and appeal mechanism.

'Thtse.scssions \\'i!l provide an opportunity to re-emphasize the project’s approach
imvolving the communities in project planning and to reiterate that the participative
process will continue into and throughout the implementation period.

The GBTI will be represented by a qualified sociologist who shall participate in all
aspects refated to valuation and comrensation and issuance of certificates of
cmnpcnsmi‘nn to cach affectee and pavinent of compensation directly into bank
accounts of the affectees. ]

The attected people will be imvolved in monitoring of land valuaiton and

compensation.  through working of the lund valuation committce and through
continued public panicipation. ' B

O-1ea



6.3 FOCUSED CENSUS SURVEYS

Under the present study two set of focused census surveys have been carried out. One
set of survey is related with the built-up properties and other infrastructures that either
will be disrupted by the construction of the transmission lines or have to be removed
for salcty reasons. This survey was carried out on the basis of initial information
available from the plan and profile drawings (reference Tables 3.3 through 3.11 in
Chapter 3 and discussions in Section 5.2.5). Co T

This survey was meant to confirm the need for relocation or removal of the properties
and for establishing various paramelers that needed for evaluating the properties and
determining compensation packages. The survey identifies the ownership of the
propertics and the compensation amount that is foresecn by the owner. For the built-
up properties details about the built-up and open area and type of construction were
also recorded for their valuation in accordance with the policy set in the main
Resettlement Action Plan (RAP) for Ghazi-Barotha Hydropower Project. Also
compiving with the policy of the main RAP, the ownership and tenancy status of the
residential buildings was recorded along with the information about the families that
occupy the houses. The related information has been presented in Appendix “E" and

repraduced in Table 6 1

The second set of focused census survey cavers the land areas that will be occupied
by the towers of the transmission lines and the ones likely to be temporarily used for
stacking the material and assembly of the tower paneis during construction. Initially
such survey was not possible because except for angle towers the location for other
towers were not demarcated on the ground. In the absence of any ground reference, it
was difficult to identifv the fand areas where the towers will he located and
consequently the owners from whom the information has to be taken. The matter was
discussed with the members of the World Bank Mission during their visit in February
2700 On their suggestion the assignment of conducting focused census survey for the
waoik of In and Out lines for the initial six months of their implementation was taken
up. The data for the same has been included in Appendix “E”. The remaining arcas of
In and Out an‘d Barotha-Rewat lines will subsequently be taken up for the census
survey for which a supplementary report will be issued. A schedule for the census
survey of the remaining area has been shown in Table 7.2,

Out of 10tal 676 towers. 120 have been covered under the present census survey. The
surv_e_vcd towers mclu.dc 6 for Rarotha-Gatti Outgoing S/C Line i, 34.for Barotha-
Gattj Qutgomg ‘S/C Line 11 and 80 for Tarbela-Barotha Incoming D/C Lines | & 11
The salient findings of this survey arc enlisted below: ' |

» Qf}hg total 120 towers. 22 will fall in wasteland (Banjar). Of these 14 will fall in
individual proprietary wastelands while the rest in communal owned wastelands.

» Of the remaining 98 towers falling in cultivated area, only one tower will be

located in the well-irrin: i : . .
(harani) Iande weli-irrigated land while the rest will fall in the rainfed-agriculiural

-~ (T)he cx_xlli\iated'lands where the towers will be Jocated comprise 93 lLand
perational Units (ILOUs). The majority of these LOUs are individually ow;\ed
6-2 |



However, fifleen 1.0Us have multiple ownership, because the land inherited has
been transferred jointly to the heirs. As such, the total afTectecs of the cultivated
areas come 10 about™ 114 persons. If the privately owned wasteland is also taken

into account. the number of afTectecs will come to about 131 persons.

Normally one tower falls in each LOU. However, there are 4 LOUs, which wiil
accommodate more than one tower. Similarly, about 5 towers will fall in more
than one 1.OU, because the tower will be located at the boundaries of lands owned
by different persons The number of afTectees given above takes such cases into

account.

The total landholdings of the afTected persons varies from 7 Kanal (0.35 ha) to
over 4000 Kanal (202 ha). The majority of the aiTeciees (71%), however, have

“landholdings less than 100 Kanais (5 ha). Of the remaining about 21% have

v

Y

6.4

6.4,

landholding between 100 and 500 Kanals (5 to 25 ha). The people having holdings
greater than 500 Kanals (25 ha) form about 8% of the lot, including 6% of those
that have holdings more than 1000 Kanals (50 ha)

Generally the agricultural lands accommodating the towers are self-cultivated by
the owners, with the exception of 19 places where the tenants cultivate the iand

The land that is required for the construction ol a tower would be about 4 Kanals

The Revenue Department of Attock District has provided a schedule of average
vields for various crops on difTerent type of lands in the district. This schedule is
enclosed in Appendix "I The schedule also includes the current market rates of
farm produce Crop compensation will be made accordingly A similar schedule
will also be collected for Rawalpindi District when the census survey of that
region is undertaken.

CURRENT PROCEDURES or WAPDA FOR
IDENTIFICATION, EVALUATION, PAYMENT Or
COMPENSATION TO THE AFFECTEES. AND ADDRESS OF
GRIEVANCES

1 General

During ‘the cnnsm'x:tion of 500 and 220 kV transmission lines. the damages to the
crops. trees and built-up properties take place at the following stages.

VYV VY

Survey/soil investigation.
Concreting of tower foundation
Erection of towers,

Stringing of conductars

;\ctcoeadch stage the damaggs are properly assesscd. evaluated and compensated in
" r alnce with the prevailing rules and regulations of the Government. In addition to
s i |
ese. the damages caused for the removal of high trees and built-up propertics, for
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- public safety and integrity of the transmission lines, from- within the 50-m wide
- corridor are also adequately compensated. These are elaborated in details in the
. succeeding paragraphs. ’

uting detailed survey and s

e 2 e, R RS I e TN

., damages caused to the existing crops .ar

PIBIRE 20 S e s SRS W IR ks g ST AP 3 o R . _rh,, yﬁma‘es are -
coripensafign drount, by. Ihe canceteshssenue. Sk folwan, The,sslimates ars
prepared in accordance to the approved rafes provid Ey the concgmcd,ft}eputy- :

Commissioner. The record of the Potwari is verified by the Assistant l.and
Acquisition Officer (A1.AO) and Sub Divisional Officer (SD0), who is the Engineer
in-charge of the work. After verification the record is submitted to the competent
authority for approval and arrangement of payment to the affectees. Accordingly the

funds are relcased for prompt payment to the affectees.

: i AL A B R oo N e’ WY, >
_mvcymn!ggq_ 4workj,?'s_3t Jhe_tower, foalings, _“;lhe e
are recorded and estimates prepared for the . -

6.4.3 Campensation at the Time of Construction of Foundation for
Towers (Excavation & Concreting) '

At the ime of concreting of foundation of 10wers considerable movement of vehicles
for transpostation of materials/water and stecl formwork is invoived. This movement
and storage of material cause damages to the existing crops. In this case also the
damages for the access road to the tower locations arc also recorded/evaluated. The
concerned Revenue stafl, including Potwari and Qanoongo, maintain the. record which

. iz verified by the ALLAO and concerned SDO. The compensation amount for the
damages is calculated in accordance with the prevailing approved rates for the
crops/trees provided by the respective Deputy Commissioner. Aler verification, SDO
submits the compensation cases 10 the competent authority for approval. On approval
the payment is immediately made to the afTectecs. No payment is mace for the land
ti‘or the tower foating and the fandowner is allowed for the use of land under the
awers.

6.4.4 Compensation at the Time of Tower Erection and instafintion of
Insulators and Fittings :

~ The same procedure is adopted as described in phragr:ipiib.il

-6.'4'5 - Compensation at the Time of Stringing of Conductors
The stringing of conductors involves the movement of equipment and vehicle along
fhg cpmdor, »wf'uch may involve the cutting of trees, and considerable damages 1o the \
:::ﬁ;ngtcc:rpc The revenue stafl; including Potwari, Qanoongo and ALAO, is always
;h he site to complete the recforcl fir the damages. On completion of the estimates and
cir approval the compensation amount is disbursed promptly, ‘ |

. \
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During stringing activities the built-up properties and other structures like pump
houses that are likely to affect the required clearance for the transmission line are
identified and evaluated for compensation amd relocation. The Sub Divisional
Engineer In-charge of the work along with the Sub Engineer (Civil) prepare the cost
estimates for the relocation of these structures and afier proper scrutiny and approval,
the compensation is paid as per the rates announced by the Government.

Y S ,,4':"7"' e w R Ve et it . RN ORIt cit T
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_ WAI_‘DA Practice for Passing
... Through Sensitive Areas ::;7:.

] '

" For the crossing the transmission fine nearby or through the sensitive areas, the

concerned agencies are approached for their approval. Any damages caused to the
trees and other properties are duly recorded and paid as per rules of the agency. Th!s
particularly implies for grossing the transmission lines through forest arcas. In this
respect formal permission is obtained fiom the Provincial Department n_f Forestry an_d
payment to the department are duly made for the damages to. the trees. The payment is

made in accordance with the rules set by the departments.

Similarly in case the transmission lines arc passing ncarby the existing or proposed
Airports or other sensitive installations, proper clearance is obtained before the stant

of work

6.4.7 Redress of Grievances

~ The properties likely to damaged. removed or relocated is assessed and cvaluated in

the prescnce and in consultation of the afTecices. Complete inventory of the property
is maintained in the compensation registers. Should there be a necd, the respective
Revenue Record is also consulted. All the payments are made in the presence of local
representative through cross-cheques.

In spite of all cares in making the assessment of the propertics, the affected person
may have objection or observation. The complaints arc of varied nature, including the
followings:

Dispute on ownership;

Relocation of towers;

Inadequate compensation;

Delays in the payment of compensation, resulting in court cases or references
to Wafaqi Mohtasib (Federal Accountability Court);

Reluctance of the owners to install the structures before payment of
compensation;

6. Type and number of trees to be removed; and

BN —

w

R A Encroachments and their claim.

‘Any complaint/representation made by the afTectee is promptly investigated for quick
-redress  The Lxecutive Lngineer normally addresses the complainis at the spot.
Should there be a nced. even Project Direclor (Supcrintending Engineer) or Chief
Engineer intervenes to entcrtain and scrutinize the grievances of the afTectees.

6-5



6.4.8 Track Record of Compensation Payment

WAPDA has been prompt in making compensation paymments for the damages to
crops, trees and built-up properties caused by the construction of extra high voltage
transmission lines. For the interest of (he readers and to highlight WAPDA’s track in
this respect, it is desirable thal a statistical record of the compensation payments for

7% - vecently implemented transmission lines:is reproduced. This is given in the following . .2 ooves

" table,”

i e P
LI Y o

' AMOUNT OF COMPENSATION PAID FOR VARIOUS PROJECTS

Amount of Compensation

;: Name of Transmission Line Paid (Rs.)
1 [ 500kV Tabela-Lahore T/L. |~ " "720,592.26}
|2 | 500 kV Lahore-Gatti-Multan T/L T 23,519.732
3 | 500KV Tarbcla-Peshawar T | 6767.397 |
~ 4 [220kV Multan-Vehari TL_ | 8,759,188 |
T 57 1220 kV Vchari-Saliwal T/L. : 8.427.402
6 [220 kV Kot Addu-Muitan T/1 2.385.115
7220 kV Chashma-Daudkhel T/L 5,611,139
8 220 kV Peshawar-Daudkhel /L : 7,802,264
(.9 | 500 kV Lahore-Multan-Jamshoro T/L 39,061,777
6.5 POLICY AND LEGAL FRAMEWORK

The present programme of installing 500 kV transmission lines is a part of the main
Ghazi-Rarotha Hydropower Project (GBHP). As referred in Section 1.1, this report
just supplements the previous environmental and rescttiement studies for the actions
to be undertaken for implementation of power dispersal scheme of GBIIP. In this
context, the policies adopted for the main Project will also be applicable 1o ihis
programme. Chapters 2 and 6 of the Resettiement Action Plan' (RAP) for GBHP
explain the policy and legal framework. In general, this policy and legal framework
has been adppted for this programme. [lowever, due to the nature of this camponent
of t!le Project and the types of interventions that will be undertaken, some
- ;-nfldrﬁcanons in the land acquisition procedure have been proposed. These are as
ollows:

1. Complying with the provision of Telegraphic Act of 1910, WAPDA has
a_dopteq & policy for not acquiring land for installation of the transmission
lines. The lands are temporarily occupied and the owners arce paid I'nr. lllL; .lu«
of crops/crop scason and damages to the trees and other properties. Tl.u.z

—— .
Pakistan Water and Power Devel iy, i '
Action P e Fower D opment Authority; Ghazi-Barotha Hydropower Project: Resetticment
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procedures described in Section 6.4 are followed as a maiter of policy. The
same policy will be adopted for this Project.

2. The land will be temporarily acquired for one or two crop seasons for which
the owners will be compensated. Afler completion of the work of tower
crection or stringing of conductor the lands will be restored and handed back

w10 the owners. As referred. glsewhege, the transmission lines do not impose.. -
L I RO I R NN Gy Rttt 7 a7 R n v Vs L T

much obstnuction Tor normal cropping underneath. Even the lands under-he

_towers can be hrought into cultivation. The clearance under the towers Will be

_ enough that a tractor can easily pass through. This is also supporied from the .-
survey purposely carried out on the existing transmission lines (Section 5.2.2).

. According to the survey in about 70% of the cases the lands underneath the

towers have been cultivated.

3 In the light of above, there will be no permanent land acquisition under the
Project, thus involves no land for fand compensation.

4, Normally temporary acquisition or occupation of land is carried out under
Section 35 of the Land Acquisition Act. However, acquiring land under the
l.and Acquisition Act is a lengthy process and involves Provincial
Government. This scems cumbersome (o invoive a setup of a l.and
Acquisition Collector (ILAC) for acquiring small chunks of lands scattered
‘along the routes of the lines. Under such conditions, even the Government of
Munjab may hesitate in appointing a l.and Acquisition Collector. Moreover.
the finalisation of the tower locations is subject to soil investigations and other

<... technicalities of the alipnment. As such, it will be difficult to timely earmark
the land 1o be acquired. To avoid this, it is therefore planned that the land will
be acquired through direct negotiation with the landowner. This procedure will
be in line with the desire of the local communitics

5. On the desire of the local communities (Section 5.2 7) and as a policy set for

- GBHP, WAPDA will involve Ghazi-Barotha Taraqiati ldara (GBTI). an NGO
established for GBHP, to assist in the matters related with the temporary
?cquisition of the lands. The services of GBTI will be utilised for ail the slcp.s
_lr_ryo!yed irf the process, including assessments of the crops and properties,
price negotiation, payment of compensation. etc.

Q;;.. ( The f:ultivued lands that are likely to come under the conductors will noi be
| Acquired. 'H?wevcr. crop compensation will be made for the perind while
stninging is in progress. The services of GBTI will he extended for assisting

the Execuling Agency for estimating the crop compensation.

7 When making payment for the compensation for land and/crop, it will be
ST ...ensured that the tenanis pet their due share according 1o Land Acquisition Act
~ . and RAP for GBIIP, i

w

1
8. ;\?qpn_ng l!le emitlet‘ncn( pack.agc set for compensating the disruption of
. ;n tations in GBIIP is not possible in the present programme. This is because
7 l’ te disrupted houses are widely scattered in 235-km stretch of the transmission
6-7 ’



lines. Therefore. instead of establishing model villages and providing plots to
disrupted families, the Project will compensate the owners with cash for not ontv
covering the replacement cost of the structure but also for the land. - As such. the
disrupted family will be tn a position to purchase land elsewhere tor their housing

As the disrupted houses fall in agricultural lands, the compensation for the land
. .under the house will be made accordingly. and will not be can;qd_ere}d as residential
s rE fonw T T e e e R T Sy s Te e
ar:a‘ P B e - R

R s
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10.  Other disrupted infrastructures will be compensated for the structures only on the
-~ . replacement cost basis. No land compensation will be paid.

1" Trees and shrubs cut from the private land will be compensated according tu the
provisions set in the law and explained in Resettlement Action Plan for GBHP.
The trees and shrubs cut from the reserved forest areas will be the property ot the
Department of Forestry, Punjab. However, to compensate the damage. WAPDA
will carry out a re-vegetation programme under the Contracts. As reterred earier.
an amendment for the same (Reference Appendix “G™) has been issued to the
Construction Contractor tor In and Out Arrangement of the Transmission Lines
and a pertinent clause will also be inciuded in the Contract Agreement tor
constructon of Barotha-Rewat 500 kV lines.

12 All claims against land acquisition/crop compensation shall be registered by the
affectees with the GBT]1 representatives. The cut off dates for eligibility tor claims
has been determined in order to prevent opportunistic encroachment and are as
tollows:

(1 In and Out Arrangement for Existing Tarbela-Gatti Lines land 2 at Barotha

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. 2000 is
considered as the cut off date. :

i) Two Barotha-Rewart 500 kV Transmission Lines

Census and collection of base line data shall be completed by end of
October 2000. The actual date on which the census shall be completed
shall be the cut off date.

6.6 ACTIONS FOR ENVIROMENTAL PROTECTION AND MANAGEMENT

As discussed in Chapter 3. the environmental effects of the Project are limited. The mast
cancerning aspect is the disturbance to the natural vegetation and the soils. The disniption
to these natural resources could be minimised by adopting good construction-maniigement

practices In addition to that. some compensatory arrangements will further otfset these
ettects In this context, the Executing Agency will take the tollowing steps:

! As per requirement of the law. the Executing Agency will obrtain permission in
wnling trom the Department of Forestry tor cutting the trees and other \cuetation
talling in the.RO\\_’ of the lines or required for the access tracks  This is
panicularly with reterence to the reserved forests. In this regard WAPDA has
approached the Chiet Consenator Forest of Rawalpindi Region (huef
Consenvator has yiven a clearance and endorsed his comments to the Secretan of
Forest Department for issuing a clearance certificate (see also Appendix "Iy

- . The E\'ecufmg Agency will ensure that the Contractors do not take unneCesNary
privilece of the permission obtained trom the department for removal/cutting ot the
rezetanon - Restiicnion will be imposed tor cutting of vegetation unnecessarily

O
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The Fxecuting Agency will instruct the Contractors to re-vegetate the areas of
cutting aller the completion of the work. This will be controlled through the

Contract Clause (Appendix “G™).

The Contract Clauses will bind the Contractors to canry out excavation and

blasting under the controlled conditions and avoid dust pollution, ‘pa,,r!_i'c_ularty
~ T IS R P . S "-\...',,,,,;ﬂ‘:".}:',_?.”v‘
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The Contractors will be responsible to take measures to minimise and control
of soil erosion at the construction sites and along the access roads.”” ~*

The ditches cxcavated for tower foundations will be refilled by the
Contractors, as this will be obligatory under the restoration clauses of the
Contract. The ground will be brought to previous condition.

The Contractors will be responsible for the rehabilitation/repair of any roads
damaged by their vehicles during the construction phase.

The Contractors will be responsible for the collection and proper disposal of
construction wastes and lubricants used by their equipments

The Contractors will be responsible for proper dismantling and clearing of
construction camps afler their work is completed

In addition to supervising the construction work, the Executing Agency will
regularly monitor that the works specified above are fully exccuted by the
Contractors. In order to bind the Contraclors for complying with the above
conditions, an amount of 10% will be deducted from the interim payment
certificatcs for the work done.

The aspect reiated to the disruption of graveyards and shrine at Johd and Kala
Khan has already been discnssed in Chapter 5. The shrine at Kala Khan has
heen avoided by changing the alignment, while that of Johd is about 30 m
away from the central line Thus the pilerimage activity on these shrines will
not be afTected. As far as the graveyards are concerned, the contractor will
cause any disnuption during construction (see Section 5.3).

No archaeological site is foreseen to be disrupted by the construction of the -
transmission lines. Accordingly the Department of Archaeology and Museums
has issued a clearance centificate. which is attached at Appendix “F" Should
there he a chance finding of any antiquity during cxcavation for the towers, the
same will be intimated 10 the Archacology people at Taxila. The work at such
sites will be siopped till the Department gives clearance. Should there be a

- nmecd of changing the lacation of the tower (hat will be done under the

13

instruction of the Department.

T:hc construction of transmission fines will not involve a very large number of

’(onsxm.c(inn Crews {sec Section 2.6). As such, social problems arising duc to

intesaction of the crews with the local communities will be insignificant. This

rarticularly implies when at one time the construction activity will be s'prenr‘i
6.9



over 3 to 6 km and majority of the unskitled labour will be hired from the local
communities (see also Scction 5.2.1). Towever, the conractor will be
instructed to take nccessary measures to avoid social disruptions. This will
include stationing of the crews in different localitics spread over the at-one-

time-consiniction iength of the transmission line.

2As also referred in Section 5.2.5, another aspect of concern is the alignment of the

HOEEE transmission Tine near the proposed airport for Islimabad. WAPDA has aiready taken-’
" up this matter with the Civil Aviation Authority (see Section 5.2.5). Action in this
. regard will be taken in accordance with advice of the Civil Aviation Authority.
“Towoever, should there be a need, the lines would be realigned. In realigning
consideration will be given to the aspects of environment and reseltiement. The same
implics to other changes, which the Consultants are undertaking according 1o

) suggestions given in Tabies 2.1 through 2.9 and Tables 3.3 through 3.11.

6.7 ACTIONS FOR RESETTLEMENT
6.7.1 Loss af Properties and Valuation

Built-up Property

As referred earlier. the Project will disrupt only 36 scattered residential buildings, 3
farmhouses. 1 poultry farm, 2 pump houses, 2 tubewells and 4 open wells. The details
of these properties were obtained through a census survey and interview with owners.
In fact. the detailed survey has been carried for all the properties falling within 100-m
wide strip originally carmarked by WAPDA in a view of manipulating the tower

locations on technical ground.  The above-referred properties are those, which will
fall within S0-m wide corridor. Should there be any change in the alignment, it will he
minor and would not alter the present status. It is worth mentioning that at one place a
cluster of houses was affected by the fines. Recently the alignment has been adjusted
to save these houses

Table 6.1 provides the details of the properties that are likely to be afTected. The table
identifies the type of the built-up property, name of the owner and its dimensions For
residential houses, it also includes size of the family, and covered and open areas. It
also categorises the buildings in accordance with the type of construction, as laid
down in the Resettlement Action Plan for GBHD.

The cost estimates for the properties are also given in the table. These are based on
the present day valuc of the property. For its valuation, the owners of the properties
were also cpnsultcd, Depending upon the pace of the Project implementation, the cost
}vui! be revised in accordance with the trend of the market. In this regard, the rates
indicated in the RAP for GBHP will form the basis. These will be escalmccj up to !h;v

S periacd when aqual possession would be taken. The cscalation will be made according
. . © toannual premium alfowed under WAPDA rules. ‘ ’ .
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- ~oii ke basis of information provided by the concerncd Revenue Department for. crop

ields on various types of lands and prevalent pricc of the produce. The same for the
’%ﬁo& region has been included in Appendix “E™. Similar information will also bhe

A
i
v

Land

According to the policy adopted for this companent of the Project (Scction 6.5), the
construction of the transmission lines will not invoive permanent acquisition of land.
The lands will be temporarily occupicd aler negotiation with the owners and they
will be compensated by making payment for the loss of standing crops or cropping

1 P LI Py % s N i, PR TR P S P e .~ .
L B o) TR S e A T N R TR E SRR SoT W

fcompensation package for the loss of crops and/or crop seasons will be evaluated ©

2.
Ny

-

coilected for the Rawalpindi region.

In spite of the fact that the schedules for crop yiclds and sale price of farm produce
will form the basis for calculating the compensation package, the consultation of the
farming communities will not looked down upon. Based on the scheduled estimates.
WAPDA will negotiate with owners and tenants in the presence of a representative

from GBTI and the Contractor. )

The census survev (Appendix “F7) identifies the owners and tenants of the lands
where the towers will be erected This will form the basis for contact with concerned
people for negotiation and dishursement of the compensation amount.

6.7.2 Entitiement Packages
The Project does not involve resetticment of large significance that would need
claborate entitlement packages. However, (o keep it in line with the main Project
(GBHIP), an entitlement package has been prepared in accordance with the policy
described in Scction 6.5. The same has been shown in Table 6.2. The table covers
every possible loss that may occur duc to the Project. It is foreseen that due to
temporary acquisition of very small chunks of land scattered wide apart, some
packages may not be applicable, such as loss of Ijaradari, tenancy, employment, etc.

The cntitied persons (EPs) and the entitiement packages will mostly be in line with
the policics laid down in Section 6.5. In addition 1o that. some more facilitics have
bee:n_ _pmpnsed for entitled persons as shown in Table 6.2 These include credi
facilitics. access to training and employment For the later. WAPDA will ensure thai
the 3ﬁmlcd people get employment with the Contractors.

Can e ) ’

The Project proposes that the services of Ghazi-Barotha Taragiati 1dara (GBTI) will

be_extended to cover this component of the main Project. These will include

an?}fap;e to WAPDA and entitled persons on the matters related with the land
acquisition and compensation, and providing a share from the funds allocated for
In‘tggyr;n.c\d Regional Development Programme (IRDP). owever, this share will be in
proportion to lhc.cﬂ"ccls of this component on the Project arca. As sinch GRTI will
cxlgnd their services for shon-term credit and vocational training faciiilies to the
cnu.llcd persons onty This is also in view of the shortage of funds ang rcgnurce'i'
available with GBTI. The persons who are entitled for these facilities ar I. i
Table 62 \ s are shown in
CL 6-11



6.7.3 Arrangement of Funds for Implewentation of RAP and their
Dishurseutent Procedures.

For meeting (he .expenses of compensation payments, WAPDA has made the
provision of funds in the Project Construction Contract. The Contract with tmperial

g&(‘mﬁ“‘i‘% Company, for the  construction of In and Out lines, includes a provisianal

S aum of Re: 44 M for d?s\aursqmcﬂifﬁg','i_me_, all € -with'|

.. ctitlements, With this provision, the Contractor will make all the compensation

.. PRYments to the afTectees and later get these reimbursed from WAPDA. As this is a

“reimbursable cost. it contains a leverage of flexibility. The figure given in the
Contract is a tentative one and has been derived from the cxperience on the
implementation of previous projects.

This arrangement has been made to avoid any delay in making pavment of the
compensations to the aflectees  With this arrangement the Contractor will have a [ree
hand in disbursing the compensation amounts  without involving  procedural
hindrances caused if the department makes the disbursement. {lowever, it is not
forescen that the Contractor will have a total free hand to bypass the conditions
spelled out in the maim RAP for cvaluation of compensation amount and prompt
payment to the entitled persons. Tle is supposed to comply with such conditions
particularly as given in Table 6.2 WAPDA will overview this activity and will be
fullv responsibie for overall management of the resctticment activitics.

The amount provided under this head will also cover the cost of 1e-vegetation of the
reserved forest arca |t is forescen that the re-vegetation work under the construction
contract for In and Out lines will not be much as the Incoming 1D/C Line will only
affect a small fringe of Khawa Reserved Forest. However, Barotha-Rewal Lines will
have significant effect on the natural vegetation. Thercfore, the contract for this
component will include sufTicient amount 1o cater for this work. .

6.8 REGIONAL DEVELOPMENT PROGRAMME, |

Chapter 3 shows that arca of the Project inflluence is very far from the development of
the present day. Fven basic social amenitics are not available to the majority of the
affected communities This demands that a development package should be lodged 1o
rgducg or at fcast minimise the hardships of the people. If looked on glohnll:; the
situation in this area is not worse than is expericnced in other parts of the coumn.v."l'he

condition will rarely improve uniess the governmen! gives priority to the social works
programme.

Chapter S indicates tha{ the Project is no way poing to worsen the social condition of
the arca. The ceffects of the Project on natural and s;cial environment will be minimal
Therefore, social development under the Project may not be emphasised as it wa%
done fnr GBHP. In addition, for the reasons mentioned in Scction .6‘7.2 it secm;
unrgahg_lc to extend IRDP in full to this arca. Under the prevailing .cclm‘dilions 1.1'
availability of the funds with GBTI. further extension of the prograi il d l '('

the communities afTected by GRHP. ' sraimime will deprive

6-12
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In spite of this. WAPDA fully rcalises the social hardships of the area. To partly
. amcliorate these hardships, GBT1 would allocate some amount from the IRDP funds
provided for GBIIP, which amounts to Rs. 176 M. 1t has already been indicated in
Scction 6.3 that for installation of 120 towers only 131 persons will be afTected. 1f this
- figure is projected for total number of towers, i.e., 676, the figure for affecied persons
Wl" come fo about 750, As cnmparcd to the main Project where over 19,000 persons
nve, been affected this figure is mslgmr ca.gg “As such, the eflect.of this-component
Azon the 1 peoplc is about 4% than ‘that on :ﬁé mam project. Even if the quanlum of the’
f?j-{gndio be occupied by the structures. is. cnmlder lhm forms a nominal fraction-than the
Lio.one taken for the main Prcycc( (e, 15 ] lla agamst over 4000 ha for the main Pm_pec( '
‘é;#_’-;whlch “forms“about 0.04% of the lauer) Takmg “the figure of affecied person into -
" account, about 4% of the IRDP Fund, which comes to about Rs. 7 M, will be allocated
by GBTI for this component. As referred above, these funds will mostly be utilised
» for. prov1dmg credit to the affected population only. This will partially offset the

* restricted use of lands under the towers and the conductors.
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CHAPTFER?

ENVIRONMENTAL MANAGEMENT AND M()NIT()RINC PLLAN

k5.t

The contents of the Chapters 3 and S indicate that in gencral the transmission lines
will not cause much disruption to the environmental and social setting of the Project
cortidor. The cffects of any «gmﬁcnncc have been covered under the environmental
mitigation and resettiement actions. These are suggesied in Chapter 6

Moreover, the Design Consultants are still refining the design of the transmission
lines for further ameliorating the effects. The areas where such design modifications
are requited have been indicated in Tables 2.1 through 2.9 and Tables 3 3 through
311 anached with Chapters 2 and 3, respectively  These aspects being under
consideration of the Consultants and will be amended accordingly, have not been
highlighted in the concerned Chapters Only one arca of the concern is the alignment
of the lines near the propased Islamabad airport The actions taken on this aspect have
been described in Section 5.2 5

Tahle 7 1 illustrates the suggested management plan for the compensatory actions
refating to environmiental mitigation and resettiement. These are in line with the
probable effects identified in Chapter 3 and .S. The 1ablc cnlists these probabic
efTects, actions taken to resolve the issues and the institutions responsible for acting
Moreover, the table also indicates the arcas where monitaring is required and the
institution responsibie The table is sclf-explanatory. Therefore, it is unnecessary o
discuss these items here '

7.2 MONITORING PLAN

As may be scen from Tabie 7.1, there arc difTerent environmental and social areas that
need monitoring. The main concerning areas for monitoring relate 1o the followings:

. . .
»~ Pavment of compensation for loss of crops/cropping scasons and trecs

> Pavmcnt of compensation for the infrastructures and related mater for
rescttiement,

\Y

l.oss of income due to permanent occupation of land under the towers

A o

‘ l"d ])()“llllﬂll ’r(“n QI”” n’ Iuhl icants hlcl. (lh”(".(") . D -
wasie HlalClldl

”~ (_Omunnln'!llnn O tres m [ ‘
' Str 1 vaters “(”” sp ” (,' ll" can S, hl l mitcails |"d wastc
C N Chc ] l.
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> Dust, smoke and noise pollution by blasting, movement of vehicles, and operation

- of machinery, -

» Trasion of land and sotls from excavated sites and access roads,

» Clearance of ROW and areas for ac

cess roads from natural vegetation and re-
TS e Lo
j. 7. vegetation of reserued forest area,” s

CezheglE s B L

A, 5
- LI

L _sud Chance finding of antiquities,

i f'.'_'?a’i%: . - .
S 0 Qafety and health hazards,

Interruption of movement of local people going to-and-fro fram_ their working
places during stringing,

»~

Distuption to communities stabitity due 10 insurgence of construction crews,

"

% FfTects of EMIF on health, cic

The table suggests apprapriate need lor monitoring of these aspeets and the agencies

1<y a¢t

For monitoring varions aspects, the first requirement s to develop monitoring
procedures Fortunatelv. these are available with WAPDA Tavironmental Cell in the
Torm of Pratocols prepared in collaboration of Monitoring Consuitants These include
protocols both for environmental and social aspects The available protocols cover
most of the areas enlisted above These procedures will be adapted according to the
requitement of this caomponent of the Project

.

However, the cfTect of EME on peopic and farm animals is a new area This needs a
particular atiention, as this aspect has never been considered in Pakistan. Thus, this
will e a new area for the WEC to monitor. To develop procedures for monitoring this
aspect. WEC will explore the technical literature and consult the knowledgeable
peoplc Base on these, internationally accepted procedures will be developed and
adopted

Another aspect that is nat dircetly related with the subject of enviranment is the
smt?ility and integrity of the towers and conductors. However, indirectly this also
relates 1o social environment. Any breakdawn in the system will not only interrupt the
power supply and cost money, but also may be hazardous for the local comnumnities at
the point of breakdown. Therefore, every precaution is taken in the design and
implementation of the transmission line that such breakdowns are climinated under
the prevailing severity of the lacal climatic conditions (Chapter 2). In spite of this,
WAPDA maintains Patrolling StafT that frequently manitors the system This will be
ensured that they follow the monitoring schedule as described in Sect ion 27
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The social impacts of Tost assets or income shall be minimal and would be oftsst by
the \:umpgnx'.uinn. the effectees shall receive for loss of land / loss of buildings and
structure . compensation {or crops. A report on monitoring shall be produced on the

~ “hasis of _monitoring procedures developed for the pm_um.t As mcmumcd above Ihu

: gct\B ’pn.'p.lhd R X%’ Knvi ironme m%&" :

":",\Iummnnl. ¢ un\uﬁ.uus. slmfrl'urm lhc ham [\

he rcpu

aadn onder to snsure lh.n thv. monitoring prou.ss is sl’h.um.l\ conductcd lo addrc;s ,
T ompensationsin“accordance with the entitiements. the GBT! ‘Shal{"Kesp o efose s
lidison with the public * public representatives. The value of assets and crop
compensation which shall be pavable to the aflectees shall be assessed in view of the

prevailing cost of similar assets in the areas. This shall enable the atTectees to replace

fost assets with the compensations received. :

The indicators that shall monitor the replacement values of assets are as follows:

I. © VALUATION 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
project. .

- +2.°  VALUATION OF BUILDINGS ' e T
Replacement cost of houses shall be evaluated in accordance with the
evaluated rates tor each category of the house. its type and construction. All
other structures will be valued at full replacement cost. There will be no
deducuons for deprecmuon or for salvage.

3. Vv \LUATIO\' FOR CROPS ORCH ARDS AND TREES

For crops. compensation will 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 20 vears. For other trees the valuation will be based on
the market value 1aking into account the specics and the size of the tree. Wood
will be salvaged b\ the owner,

These indicators will greatly help in minimizing the possibility of affocteces not

receiving full compensation.

-
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As explained in Section 6.7.2 Entitlement Packages™ the project docs not
involve resettiement in large magnitude and as such the effectees shall only
~loose small chunks of land scattered all along the Transmission Line route. In
urd..r to ensure that cmnh.m;ms are sullicient. the valuation and compensation
o pmcu\ shall’ t.ﬂu. into accoint all lo:sc\ in‘income of efleciees o, uuurc (qu
incomes are xmpm\ ed or at Teast’ an: nul nduccd ' , i

X ¥
et i <

Al;o addmonal factlities ha\cbccn proposcd for cntitled persons as sho“n in
“Table 6.2. These include credit facilitics. access lo trammb and employments
for cach category of entitled person.

As the quantum of work is restricted. dedicated services of a sociologist shall
suffice. Also the funding shall be appropriated from the bud:.el allocated by
GBHP for the Resettlement Action Plan.

" In order to reduce the grievances of affectees the Executive Engineer NTDC
stationed at Rawalpindi shall promptly investigate and take 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
writing. who within 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 INSTITUTIONAL ARRANGEMENT A ND STRENGTHENING

As referred in the preceding section, the aspects of monitoring for this component arc
not limited to the environmental and social areas. The integrity of the system is also
involved, for which a regular patrolling by WAPDA stafT is emphasised. As such, the
monitoring activities will involve various institutions. Besides the engineering stafT of
WAPDA attached with construction supervisions, maintenance and patrolling, thesc
will include Ghazi-Barotha Taraqiati Idara (GBTI) and WAPDA [Linvironmental Cell

(WEO)

WEC and GBT! will be the main organisations responsible for moniloring the
environmental and social parameters related with this component of the Project. These
two organisations are presently carrying out monitoring of environmental and socif.ll
aspects of GBIIP. The services of these institutions will be extended to cover this
component of the Project as well  Accordingly, the responsibilities of these
institutions have been indicated in Table 7.1. The scope of the duties of these
organisations has been defined in Chapter 3 of the main RAP.

GBT! have enough background experience on the related aspects from the
implementation of GBIP. They have the capacity and capabhility to smoothly handie
the assignments Though WEC have improved their skill of monitoring various
environmental and social aspects, the need is still there for strengthening. For the
same WAPDA is considering of engaging Monitoring Consultants.

With the induction of Monitoring Consultants, WEC will be in a position to take up
the expanded activities of this component.- The present stafl strength of technical
persons (S No)) at the site is adequate to take up this assignment along with the
present tasks of GBHP. The only aspect that is lacking is the proper guideline and
training. This particularly implics for monitoring the cffect of EMF. With the
induction of Monitoring Consultants, this shortcoming will also be overcome.

To mect the nceds of environmental management and monitoring, WAPDA will also
arrange short training of the engineering stafT deputed on construction and operation
of the Project. In spite of the fact that sccurity and safety procedures for power
operation have been laid down and are accessible to WAPDA staff. then
implementation is lacking. This will be cnsured that these are observed and
implemented. In addition to these, the staff will be trained for other environmental
concerns  This will help in complying with the requirements of environmental
management and monitoring.

7.4 IMPLEMENTATION SCHEDULE

Table 7.2 depicts the schedule for implementation of environmental and resettiement
managcment and monitoring. This is linked with the construction activities of the
Project 1t is foreseen that the environmental and resettiement management will
“immediately be started when the first location of the tower is finalised afler soil
mvcstignfﬁnn Construction related monitoring would continue until the end of
constiuction and testing The monitoring of certain aspects would continue for longer
period It is assumed that r?-vegelatiOtl of the reserve forest would be done late in the
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construction period. Thus, its monitoring would be donc accordingly. As the EMF
efTects on health are slow and may take much longer period to develop any symptom,
its monitaring would be a continuous process WAPDA will connect the monitoring

of this aspect along with the patrolling activity.

7.5 ENVIRONMENT RELATED COSTS

The environmental and resettlement related cost includes the compensation for
disrupted infrastructure. compensation for crops/cropping seasons and trees from the
temporarily acquired lands for construction and access roads, and cost of ie-
vegetation of rescrved forest arca. Morcover, it would include the cost that is likely 1o
occur in respect of environmental and resettlement-monitoring programme. The

estimated costs of the items are given in the following table.

FNVIRONMENTAL AND RESETTLEMENT RELATED COS'TS

Description Numbers | Amount (Rs)
A. lnfrastructures | I e e e
_.Residential Buildings {36 | _1897.000
IFarm houses 13 e o 44,200
Poultry farms '___- 1 R 196,400
_Pumphouses |2 T TTITTTTTTTTTTTTOR da0
T Tubewells |3 S O T
. Open Wells q T 100,000
| Total A _ 48 - 2,415,900
B. Coast of land for| About 2ha - 800,000-
rescttlement of
Residences L
C. Compensation for ) 1 T
Temporary occupation
of l.and
Loss of Crops and | For 152ha ) ) 2,400,000
Cropping Scasons T
Trees & shrubs Estimated T 3,700,000
Total C T e e e e D TYUA
: - 6,100,000
D. Re-vegetation of forest | Estimated " 2,200,000
Total A+B4-C+D - ) : e
_E. Monitoring Cost st ) 11,213,900
g Co Estimated
Grand Total 1,000,000
- - 12,515,900

The cioszs for xx:fra§tmcxlures, compensation for loss of crops/cropping seasons and
trees ;nvc been r.lcnvcd from the village and census surveys (Chapter 6), while the
cost of re-vegeration has. been cstimated based on experience at GBIIP. To summarise
these include the following assumptions: . .
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» The costs of infrastructures are the ones given in Table 6.1, which are based on

»

v

‘/

the information given by the owners/occupants.

The land arca for resettlement of habitation has been derived keeping in view the
total arca of the existing housings given in Table 6.1 and adjusting it in
accordance with the criteria set for rescttlement in the main RAP {Refcrence
Table 2.10 of the main RAP). The cost of the Iand has been derived based on the

current prices for the barani land in the area.

The compensation cost far crops/cropping scasons has been calculated on the
(ollowing basis.

»  Temporary occupation aof land for the construclion purpases has been taken
based on the assumption that construction of each tower will require about 4
Kanais, while the stringing will require 5-m wide strip throughout the stretch

of transmission lines
~  One crop season for the occupied land will be lost.

Or the 1emporarily occupied land abour 60% has been assumed (o he

cultivated as against 44% shown by the village-level survey This will
accommodate the unforeseen fosses of crops/cropping scasons
»  Compensation for trees and shrubs has been calculated based on the number

of trees and shrubs likely to be affected as derived from the village-level
suTvey.

Cost of re-vegetation of the reserved forest areas includes the cost of labour.
plant murseries and initial watcring

The monitoring cost indicated in the draft report included the additional cost

likely to occur for the expanded establishment and recurring expenses of GBI

and WF.(‘. and nccessary monitoring equipments for WEC. However, afies

discussions it has been decided that no additional payment will be made to GRT]

for this additional task. This is on the following grounds:

> WAPDA is of the vicw that this compaonent is part and parcel of the Ghazi-
Barotha Iiydropower Project. Therefore, the endowment fund of Rs. 100 M
alrcady. provided to GBTI is for the whole Project, which also includes the
transmission-fines system. '

~ GRBTI since its inception has been saving over Rs. 4 M annually from the
‘cndowmc.nt funds. which was redirccted towards the development activities
in the region. Now with the avaiiability of IRDP funds, the savings from the
endowment funds arc available for the execution of additional work for this
component,

Bf\s'c(jj n’n }he above dccisions the GBTl-related cost for monitoring has been
excluded Thus the cost in this respect shown in table includes the recurring
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7.6

expenditure of WIEC ta cover this component and the cost of the (quipnuuu
necded - for monitoring water quality. electric flux nml ccha from the transnussion
lines. vibrations from lwl:mnu_ eic

In order to provide additional financing (o mitigate the social hardships of the area
an amount of Rs. 70 million shall be allocated by GBTI from the IRDI' funds

provided for GBID,

This amount has been carmarkad 1o be disbursed under the following heads:

(n Short term credit facilitics and
sell ecmployment scheme - Rs. 6.0 million
(i) Vocational ‘Training facilitics - Rs. 1.0 milion

ARRANGEMENT OF FUNDS FOR IMPLEMENTATION OF RAP

Section 6.7 3 explains the arrangement of funds made by WAPDA 10 meel the
costs for the implementation of the RAP - The additional cost for monitoring will
be met from the contingencics kept in the budget for the construction of the
transmussion lines.  The cost for engaging Consultants (M/s. NESPAK) [or the
construction supervision is not related with the environment. WAPDA has nude o
separate arrangement ol funds for the consultants, which lor the reason has nol
been reflected in this report

700
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TARLE 712

ENVIRONMENTAL MANAGEMENT AND MONTIORING PLAN

Sheet 10t 4

:: Ressvree s Project - Impacts Revelutinn/Fahwncenvent Mitigetions/Resettlerment Actions
|« ond Responsibilities
' :(:‘dmu * Town : T""W"Y comumption of land Junng i Tomperostion 10 the low of cropm croppeng *  Fair evalustion ol'mpcv.ulum packaec b
seastnxtien seavons and trees for the landd to be temporanly WAPDA & Costractor. Finalisation ot the
acquired loe constrtion of towerns. compernsstion package silcr ncgotistion with the
1 GBTI to mediste the negotat
* Fair compersalion Jelcrmined by neyotistinn snd *  Prompt pavments mede by the Contrscior
uy sllowed under the law and cruss-chocked by WAPA and GRTI
* Reuncied use of land under towers for * Survev of custing hinves han shown that in majonity * Credit facility will be extended from IRDP funds
ayrrcultues Juring the operation of the lines, cascy the lands under the towery ase used for to smeliorate the los of income duc to restricted
sgriculturaf purposes. These lands can safely he use of land under the towers. GBTL will do
used hv the people needful as suggested i Chapier 6.
¢ Temporars pit ditch formation at the knation * Qestoration of the ground atter sonstruction of the ¢ Contractor to comply with the restoration cfeuses.
of the tow ex foundations. foundstions * Engincer 1o make obnervation that Contractor has
tulfilled the requicement.
¢ WAPDA Eavironmental Cell (\WFEC)to montor
the acuvity regularly.
* Comductors * Tempurary consumption ot about $ m wide - .

* \ccess tracks

strip of land slong the centre line by the
tractor mounted equipment dunng snnnng
of the conductony

Restnction on plantston of teees that exceed
in high more then § m end construcuion of
residential buildings within 40 m corridor ai
the transmusston lines.

Land pollution duc to spill of lubnicents. fuc|
themicsls and other waste matenial.

1bout 67 ms;oc roads and 147 villege tracks

are available for approsching the project corridor
Acvess tracks will be developed ta conncct the
JOMTULLLon 3ey with U cxisting rombs, where
cleanng of cropa and egetation will be done.

Compensativn for the loss of 2rops cropping
seasons and trees Loe the land to be temporanly
used Junng tinnging activiucs

Fair compensation determined by negotistion and
ay ellow e under the fww.

The 1and can be used tor general arable cropping,
srchards and plantetion of trees of short height.

Cuntrol through carctul working of the Contractors
crews and propeer drposal of wastes. Vigilam
supert 1910n be the Engineer and WAPDA

 antracter 13 requiced to consiruct tracks where
acccrsan snd keep the demege minimum.

Faie compensation will be mede tur 1038 OF ernps sad
trees.

Fair evaluaiion of compenaation package by
WAPDA & Contrector. Finalisation of the

P ion pach after negoti with the
affectecs. GBTT to mediate the negonstion
Prompt payments mede by the Contractor
#nd croms—checked by WAPDA and GBTL

Credit facility will be extended from IRIDP funds
13 ameli the loas of due 10 restricied
use of land under the conducton. GBTI will do
nocdful a wsggested in Chapter 6,

Strict complisnce of contract clauses by the
Contractor snd supcrvision by the Faginoer.
\Monitoring bv WEC.

Contractor 1o comply with the instructions from
the Engineer
WEC to moastor.
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ENVIRONMENTAL MANAGEMENT AND MONTTORING PLAN

Sheet 2 of 4

S| Reewre Frojers tmpacts Reseletion/Enhancement Miigatlon/Rasettiement Actions
Yo Compearnts and Responsibitities
2 IWeey » Towers ® Contammnation of wresen waten fromt earth * \pplyg gl g e vt chod<s + Contrachor 10 Aplcmsent.
Resowroes matens! yenerated from blewting snd crouon conrolleyd b ¢ proper dockpuling of the .
from excavation for tower foundations and excus oted 304 matcnial snd Sontinuous meintenance * AMontoning by WEC & GRVE
sccew roads ot scoem rosds
® Polluion of treams from spstls ot lubngants, * ontrol rough carctul working of the Contractors * Suict compliance of oontrct ¢l by the
fuel. cheenicaly and ather wanie material crewy aad proper dispunal of wastes. Vigilant Contyactor amd wupervision by the Fagincer
wipervinon by the Frgincer and WAPDA * Monitoring by WEC.
¢ Usc ol surface and groumbwater tesmisces for * The quantum of water 10 be used will be inngmificem ¢ Cuntractor ta comply with the conditions
somruction pueposcs a1 compare 10 the generally available cesources. *  Enmneer 10 asscs the situstion and wotruct the
[However, m arcas where the water 1 wearce the Contrector sccandingly.
Comtrnctor will smport it from other ares instesd of * GRTI and WEC o monitor thut the Conrscior 13
taang the local rescurces. oot breaching the water nghts of the communitics
3 |Brologrcat ¢ Towen * Vegetation clearing ot lower sites for toundation, * Fair and prompl compensation for crops & trees = Fair ind promgt payawent of comperastion
Resources stacking of matcrial end sssembly of towers. on prvme lend by WAPDA GBT! to szt in negotintion
* Pavments crom~checked by GRATI
* Stnnging of * Vegetion clewing of all types from $ m wide * Re-veectstion i rosenved forest aren * Contuctors to implerwent
tonductors,

* Ascess tracks

* Conductors during
operalion

strip slong the corridor for mavement of tractu-
mouwited equipaet and placing of puller and
tensioner machines.

Resened forest are located on hills, which are
nuormally inecceuible by vehicles. The matenat
wilt mostly ransporied manually Thus little
effect on biologicsl resource. except for s tew
areas

Clewring of $0-m wide corridor from tall trecs
excecding 4 m heitht for safe operation of the
system,

May interrupt the tlights of odd flocks ot
migratory birds.

Re-vewastion in resenned forest srce.

Eate and prompt compensation for trees on private
1and and re-vegetation of reserved forest ares wath
short trees.

The wudy hes shown thet the erlect is invignificant.
Howgnver. if anv it 1y unevordable.

Monitoring by WAPDA, FEC & GAT(

Contracton to implement
\Monitoring by WAPDA. WEC & GBTi

Contrector to comply.
Enginoer to rupervise.
WEC to monitor.

Not appliceble.
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TARLFE 7.4

ENVIRONMENTAL MANAGEMENT AND MONTTORING PEAN

Sheetd ot 4

Socisl disruption of locsl commumitics Jdue 10

tsurgence of construction crews (rom other srem.

Disruption ot houscholds

Disruption to cultural propertics. such as shrines.
sravcsards

:: Hesaurre c Project Impacts Hesolirtlon/Enhancement © MitigatlonResetthement Actions
-l’ Intrastructures - Ovcrll.rm and Reaponathilitie
Proyect * Discuption (0 shout 30 residential and oiher * Removal ot stracturcs amd 120F compenastion on WAPDA & Contrecior to evaluate repiscement
constructon and buildmes, § agriculture related stnatures talting replecement cost banis as agrecd with the affcctzes conts and ncgotiate wih the stfectces
yerstion sithin 80 m coerndec ¢ Adhitionsl pavincot 1o the atfectees of resdentinl Gl te mediate the negoliation and monitor
busldingt to purchiese tand elsenhere for construction that the paymcmt is made sccording 10 agrooment.
of house WAPDA/ Contractor to rekease pavment
¢ Atfoctony to 1al sgc bunlding matinal free of cost. before the sructares ere reawivead.
¢ Allowing a pervod ot 9 months for construction of the
new house or pavment of & reot for the specitied
potiend
* Suggestions have becn given to the Design Design review by the Consultants 1o moct the
' Comuliants to review the design st certain places. - design crteria. WAPDA 10 check that these are
ihese are andicatzd in Tubles i.5 trough 3 11 complied.
* Transenanion hines sressing over 220 roads and * Appropnisic measures will be taken to avord Contractor is required to aunimisc disruption
village wracks. and 94 power and tzlephone lincs Jisruption Juring construction. Engincer & WAPDA to monitor.
* Appeopnate cleassnce would be peovided o avoid ;
imerference
* Likely disruption to 1lights of scroplane * Il nceded. Jesign will be reviewed Dengn review by the Consultents to meet the
2¢c3r proposed Islamabad simport. Jevign criterig. WAPDA to chexk that these we
complied.
5 [Socusi and * Towens, Condwctor {* Interruption of sommunity movement ¢ [‘pavindable but 1o¢ short durstioa. The Contraclor Contracior is required 1o minimise Jisruption
Cultursl uringing. end Junng stringing sctivities should adjust the timings of aringing ativitics WAPDA to monitor
Resourdes operation of project

sccording ta the routine ot people of the arcs going to
an fro for their works

Contrector should cngage unskidlcd workers from the
local communitics. and control unmecossary muting
of others with the local society.

Fair and prompt somp on d sborc.

Suggestions heve been given to the Denign
Comultants to review the design af cevimin ploces.
These are indicated in Tables 3 5 through 3.1 1.

Contractor to comply and take strict sctiom for
wrong doings of the crews.

A3 abune under eifect on infrastructures.

Contractor 10 svoid disruption as suggesiod.
Engineer to tollow-up for the complisn:e of
the wegestions.

WEC and GBTI to monitor.
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TABLE 1.t

EXVIRONMENTAL MANAGEMENT AND MONTTORING PLAN

Sheet4of 4

Wesource

Project

Tmpacts

Nesnlution’/Enhancement

Mitigwden/Reseeclensent Actions
and Respanaibitities

* Mo dimuption 10 visibie acchacoligecel mtcy,
St posnbthibie ace theve S hame fimhings

* Divuption snd hoabth hazards to the work ory
and local zommunities due 1o Fivitivg dest, wmoke
and noise from the construction activ itics.

¢ Safery hazands for public and workers

* Lot of income from the land 10 be used for
sonstruction and occupied permancatly by the
towery.

* Though not severe, disruption of society in
the congested area near Rarothe illage

¢ Comracton 10 sop wark immedistelv and eitity to
bagiweer and WAPD A ubo i hwmn confact the
I cpartma of Archacology and Musewns st Taula

-

Comtractor to adopt god enpinecring practices, ice.,
uving machincs and equipment of gund comdition and
well-tuned. sprinkling of scceas tracks and working
ntes regulerly with water, et

.

Coatractor 10 provide satety gadects to the workers,
arrange emergency medicines and lint-sid facilities at
we.

Posting uyn boards st sppropnste places.

Fencing the work ies

»

Credit facihity to mitigste the etfect of loss of income.

Uasvoidable, Resettiemant may be consideared
under prospective Kala Bagh Dam Project.

Faig commpensation tor use of Iand during construction.

* Tontracior 10 remaia sigilant Juring excevation
activty. ‘

* Enginocy WAPDA o arrange vinit of the wall
olthedq-tmm(.-d gt cleurance or chanye the
focation of the tower.

* WEC to montor

*  Contrector o comply.
* Enginoer to supervise.
* WEC o wmonitos

* Coatrsctor o comply.
*  Engincer to mparvise.
* S WEC to mositor.

* WAPDA/ContractorGRTT to da the needfist
* GBTI to monitor.

* WAPDA W take neccusary sction dusing
implementation of Kelsbegh Dam Project.

* ENMF etfecs

¢ Heslth hezards

" Harardous 10 berds ard waieriow fy

~ sppropriste clearance provided ta Jilute the
e3¥exts on the ground.

S At plsces where the desired clearance is not
schicved, the Design Conmsltants are working o
modify the design. The same has been indicated
in Tables 2.1 through 2.9.

Unavoidable. but bicds mwvroslly kecp awsy due 10
srackling noise and 1onisation of the air around the
conducton.

*  Obeervatson by W APD A sta(¥ during patrolling
¢ WEC usff will be treined 10 monitor.

. Duipmiewbyhtmdmuwmbn

demgn criteria. WAPDA to check that these are
sowmpliod.

*  No sctioa proposed.
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IMPLEMENTATION SCHBULE FOR ENVIRONMENTAL MANAGEMENT AND MONITORING
For Incoming and Owigning 1 ines | and 11 (ADIY Component)
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tXECUTIVE SUMMFERY
The construction of power transmission lines involves clearance nf‘\'cgcln(inn frc.wm
right of wavs (ROW), tower pads and access roads cte. To pred.lct‘ any .xlc?;nlx\fe
environmental impact of constructing activities, flora :m(l‘ l’nun'a cx!stmg .wnhm the
proposed routes of extra high voltage (500KV) zransmism(?n lines incoming to and
outgoing from Ghazi Barotha [ydropower Cnmplcx was studied.

The plant species growing in landscapes viz.; abandoned [ields, cultivaleL‘I lands,
waterwavs (streams and torrents), eraded (broken) lands. weathered rock plzm?s. and
hill slopés were sampled following Braun Blanquet (1964) nppmat.:h of phytosocinlngy.
In landscapes where sysicmatic sampling was not pnssih!c €.g. in some stre:lm.s and
wetlands, the plant species were simply recorded. The information on fauna in the

region was collected from Punjab Wildlife Departiment.

The species groups derived through the analysis of data have been desc"r'ibed in- enc'h
landscape unit supported with Association Tables. The floristic composition varies in
different landscape units. The vegetation has heen cleared completely in the excavated
and settlement areas. The least number of specics has been found in the cultivated fields
whereas highest biodiversity has been found in the reserve scrub forests.

The construction of transmission lines involving clearance of vegetation from
construction arca and right of ways, access roads, tower pads and sub-stations will
generally exert no negative environmental impact on the flora occurring in various
LLSEUs falling in the proposed route of transmission lines. The vegetation in the reserve
forests will he damaged significantly but this impact will be localized and temporary as
ne rare or endangered species is growing there. Most of the species has capability to
regenerate very soon after cutting. Furthermore, as mitigation measures. the re-
vegetation will be dane in the cleared arcas.

There will be no negative significant environmental impact on the fauna of the area.
The migration of the birds will be safe as the transmission lines lie opposite to the
internationally recognized fiving route of birds that is along the Indus River. The
wetlands and small dams are not falling under the ROW hence no any hindrance for the
waterfowls to fly and rest in these water hodies.

The mammals, reptiles. amphibians and other inhabitants of the forests will have o
migrate temporarily to the adjoining areas curing construction but later on there will he
no hindrance in the movement of animal species.

It is concluded that the project is environmentally safe and feasible for execution with a
condition to monitor the re-vegetation under ROW especially in the reserve forest zones



1 STUDY AIMS

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 alternatives for the project and its siting, and comprehensive
analysis demonstrates that overall benefits from the project substantially out weight the
environmental costs. If the Environmental Assessment (EA) indicates that a project
significantly converts or degrades natural habitats, the project must include mitigation
measures acceptable to the donor agencies. '

The environmental 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
enhancing positive impacts. The Environmental Assessment includes the process of
mitigating or managing environmental impacts throughout project implementation.

The construction of long electric transmission lines involves clearance of vegetation
from powerhouse sites, right of ways (ROW) and construction of access roads, towers
pads and substations. These activities may result in vegetation damage, habitat
fragmentation 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 study was conducted as a part of EIA of Extra
High Voltage (EHV) Transmission Lines (single and double circuit) in-coming and out-
going from 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 negative impact has also been suggested
where required. o

2 THE PROJECT

The project is a part of overall transmission programme of Water and Power
Development Authority (WAPDA) and will dispose of 1450 MW of power to be
generated at Ghazi Barotha Hvdro Electric Power Complex. The power complex shall

comprise 5 uni.ts of 290 MW capacity with the first to be commissioned in September
2001. The project involves the following works;

{a) Construction of 500 kV transmission lines (single circuit 23 km -~ 00 km

double circuit) for fn & Out arrangement of existing Tarbela-Gatti 500 k\"
Transmission Lines Circuits | & 2 at Barotha,

tby Two Barotha-Rewat SOQ kv transmission lines along with necessarv line
bays at Rewat (100 kin single circuit + 60 km double circuit). .

+



" 3 MATERIALS AND METHODS

3.1 Site Visit Details

Visit Dates 15-16 June 1999

3" August - 10 August, 1999

Assessiment by: Dr. Muhammad Ashraf Bodla, Deputy Director (Environment)
’ National Drainage Programme (NDP), WAPDA

Accompanied by: - Mr. Muhammad Ashraf, Suchyor,
FIV S&I, Sub Division, Lahore

Mr. Abbas Ali, Surveyer,
1TV S&F Sub Division, Lahore

Mr. Iftikhar Ahmad, Surveyor,
EHV S&I. Sub Division, Islamabad

Ny, Muhammad Ayub, Surveyor,
EITV S&I.Sub Division. Mulian

Mr. Muhammad Amin, Survey Helper

Mr. Muhammad Pervez. Driver

3.2 Technical Consultation for:

i) Plan: species identification:

Dr. Robina Rafiq
Incharge National Ierbarium
Islamahad.

Ms. Ghazala Naseem. Department
of Botany, Universitv of the Punjab.
Lahore.

Dr. Muhammad Nasir,
Department of Botany
University of the Punjab, Lahore.

Miss Naheed Naz, Plant Taxonomy
Laboratory, .

Bm.nny Department Quaid-e-Azam
University, Islamabad



- Mr. Tahir Akbar Plant 'Ia‘(nnnmv
l.aboratory,
Rotany Department led c-Azam
University, Islamabad

i Fauna: - Dr. Aleem, Director General,
Punjab Wildlife Department
].ahore.

- Raja Muhammad Akram,
Dy. Game Warden
Punjah Wildlife Departinent,

Rawalpindi

. Mr. Anwar Mann,
Dy. Game Warden
Wildlife Research Institute,
Cintwala, Faisalabad.

3.3 Approach Used

Plant communities are complex phenomena, which can be variousiy classified. Because
of the individualistic distribution of species and the continuity of communities. there is
no single. nawral unit of classification. Different choices of ways for defining
community types imply different classifications of the same vegetation.

The vegetation was studied following the methods and concepts of Braun Blanquet
(1964) which is essentially a floristic ecological approach that establishes the
relationship between vegetation with all its component species and characteristics of the
habitat. Various workers (Shimwell 1971, Mirza, 1978; Baig,1981; Rodla.1996) have
emploved this system widely in different geo-botanical regions for the sampling and
classification of plant communities. )



Table 1 Domins-Krajina (Krajina, 1969) Cover Abundance Scale.

Domin-Krajina Scale Range of abundance/cover Cover %
10 any number, with complete cover 100
9 any number, with more than 3/4 but less 75

than complete cover

8 any number, with 1/2 - 34 cover 50-75
7 any number, with 1/3 - V2 cover 33-50
6 any number, with 1/4 - 1/3 cover | 25-33
s any number, with 1/10 - 1/4 cover 10-25
4 any number, with 1/20 - 1/10 cover 5-10
3 scarnered with cover under 1/20 1-5
2 very scattered, with small cover 1

1 seldom, with insignificant cover

+ solitary, with insignificant cover

The cover of plant species is important anribute of vegetation as it is an expression of
effectiveness, competition or dominance of plant species in a plant community. The
percentage cover of species recorded from the smudy area was determined and coded
using Domin-Krajina (1969) scale as given in Table 1. When a part or whole of the
sample releve’ was covered by different life forms (trees, shrubs, forbs and grasses
etc.) each stratum of vegetation was studied separately

3.4 Procedural Details

3.4.1 Delineation of Land Scepe Ecological Units (LSEUs)

The physiographic maps on scale 1:250000 prepared by Soil Survey of Pakistan were
consulted. The proposed route of 500 KV ( single & double circuit) transmission lines in
coming and out-going rrom GBHP complex was marked on the route Map 1). The right
of way (ROW) of each line was raversed and study sites were strarified (for ;he

convenience of identification of different plant associations) into different Land Scape
Ecological Units (LSEUs). ‘
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The foliowing 1.SEUs were interpreted and used for description of the respective
vegetation:

Excavated area

Abhandoned lands

Cultivated fields

Water ways (Streams and Torrents)
Water hodies/small dams

Eroded (Broken) lands

Weathered rock plain

Piedmont plain

Hill slopes

3.4.2 Vegetation Sampling

For vegetation sampling. the interpretative Landscape Ecological Units were used for
stratified sampling. Since vegetation in each LSEU in general was homogenous. a
representative sample arca under the ROW was selected and a starting point of a
transect was chosen randomly. Keeping in view of the uniformity of the stand, wo
transects of 1) quadrats, separated by 10 meters each was placed along the ROW and
perpendicular to it respectively. One meter squarc (1x! meter) quadrat was used for
grasses and herbacious vegetation, 2x2 m for shrubs and d4x4 m for trees as
recommendcd by Weaver and Clemenis (1938).

On minimal area basis (Mueller-Dombois and Elenburg. 1974, Mirza 1978). the
quadrat used as a sampling unit was designated as releve’. In 1.SEUs where the
stratified sampling was not possible. the plant species were recorded and listed.

3.4.3  Analysis and Classification of Data

The svnthesis of field data was carried out employing the tabular comparison method
(Mucl!er-Dnm'hms and Elenberg. 1974) to prepare a Synthesis Table that showed the
r?!cv.c .datn im - a well organized manner so that the important trends of specics
distribution between the sample stands could be easily recognized.

3.4.4 J'resentation of Floristic Data

The dara frnm‘ LSEUs were analysed and different plant associations were ahstracted
and presented in detailed Association Tables.

4 VEGETATION DISTRIBUTION IN LAND SéAPE ECOLOGICAL UNITS

The plant species sampled/recorded from the study area are given in Table 2.

6



Table 2 FLORISTIC COMPOSITION OF LAND SCATF. ECOLOGICAL UNITS (L.SFEUs)

Species\LSEUs Abandoned | Waterways | Fraded Weathered | Piedmont | 1Tl siopes
Lands Lands Rock Phain | Plain
Arnemesia seoparia —_— .
Arundo donax +
Acacia modesta + ha ha
Acacia nilotica + +
| Abutilon indicum . S
Alhagi maurorum +
Achyranthes aspera +
Asparagus : -=*
Amarantus spinosus + e
Boerhaavia procuntens + + +
Chrysoporan screllatus _ L do_ 2 S T
Cyprus nivens ) . + o SR S
Cymbopngan jawarncusa _ + + +
Cvnodon dactvion + ot * W2
Cyprus rotundus + + 3
Carthamus oxycantha + - —_—
Calotropis procera + r
Chenopndium altum R e _ e
Cannabis <ativa - e+ + . e ]
Cappamssaphvlla | . 3 —— T e P
Dodonea viscosa . N L + — —=
| Digiteria oliaris + . + b —_—t
Dicanthium anulaum a S ; — .
Dalhare:a sisto + e e
Desmostachva bipinnata + + + .+ + )
Diclipera roxburchiana +
Digera nwricale a
Evoivolus olsinoidss +
|_Echinochioa cruseali +
Eragrostis cvnosournides + +
Fagonia cretica PR
Grewia asiatica | + PP
Helintropium stricosum O+ 1 )
Imperata cviindrica + + + +
Justicia adiiatoda T
Lantara alha +
Lanana camera + ;
Launes nudicaulis + + + T T
Matvnus roylensus + + + py
Oxalis corniculata + 4 v
Olea fernuginia ) T
Otostugi Jimba m
Prosopis glandulosa py .
Prosopis julifora . ~-
Fhyechosia mimosa +
Penesetum T
Paspaium distichum +
Peripioca aphyia ”y
Polygonum piebejum T -~ :
Rhyncosia minima N ety | . —————.
Segeretia sp. - "‘J"""”‘“‘j’“‘*’*‘ s A s
e e T ee—— P e e L _ .+




[ Saivia plebia . + -
Sporobolus palidus : ] + ]
Sida cordifolia - 4 - —-

| "Syranchulus p. o I
Saccharum spontaneumn + + +
Saccharuin munja :
Saussurea candicans ——n]
Solanum saratens —. + e m———
Tarerniaria sp. : + o+ .

[“Tribuius terristis . .
Trichodesma indica + Yo
T angustata R S S S,
Zizvpus nummularia + _ o+ . Y PO S
Zizvphus juiuba -+ |

The L.SEU wise distribution of vegetation is given as below:

4.1 Fxcavated Area

The construction activities involving the huge amount of carth removal using heavy
machinery has completely climinated the flora perimanently in the switch yard segmient
of the Project (Plate- 1). The newly constructed settlements also distructed the local
vegetation. However, the species planted in the courtyards have started flourishing
(Plate-2). which will result in turning the sctilement areas green. The abandoned fields
near the <witch yard site and at other dry lands dominated with herbs such as
Carthymus, Peganum harmaia, Convolvulus arvensis and Alhagi meirorum. No tree
species was found at this site because of excessive cutting of trees fuel purposes.

4.2 Abandoned Agricultural Land

Some of previousiy cultivated fields become abandoned due to acquisition of land for
construction purposes and are currently being used as pasture arca (Plate-3). The trees
are cut for fuel purposes remaining behind grass and forbs with some scattered bushes.
The doniinant grass in this area is Imperara eviindrica growing in assaciation with
Phychosia mimosa (Annex.1.1). The Cynodon dacrylon is colonizing at monist places.
Somc annuals such as Chenopodinum album, Launea nudicanlis and pcrennial like
Dabergia sisso were also found emerging out in this [.SEU.

4.3 Cultivated Fields

In the cultivated landscapes. the landowners have planted the rows of Eucalvprus
camaldulensis around the borders of the fields or as blocks within the ﬁelds.(Plate-4).
Some farmers have also planted this species even on the slopes of the hills (Plate-5).

Alll.mugh Eucalyptus is a fast growing economical tree, which can grow in a variely of
habitat conditions but due to it high transpiration rate (50 litres per day), it is not
recommended for cuitivation in areas having decper ground water angd :'m)und the



normal agriculture fields. The high transpiration of these trees consideiably depletes the
soil moisture, which effects the growth of agricultural crops. The agriculiure in the area
depends on rains except at places where irrigation is practiced through well, -
watercourses from the small dams and 1ift irrigation fram the ncarby flowing streams.

The important crops in the area arc wheat, maize, millets, peanuts, pulses and fodder.
In irrigated areas a varicty of natural vegetation also exists but scattered. The dominant
trees in this fandscape unit are Zizvphns jijuba, Acacia modesta, Tamarix aphylia, Iig
palmata and Olea fernugiana. Some planted trees such as Albizzia lebbck, Broussonetia
papvyrifera, Melia azadirachta, M. azedrach, Figa religiosa etc. were aiso found
scattered in the fields and outside the settiements Plate- 6)..On the barders of the ficlds
many shrubs grasses and herbs can he found associated in different combinations. The
dominant shrubs in such area is Zizyphus munmudaria which is generally associated with
grass like Cymbopogan javarancusa and Imperata cylindrica and Desmostachyva

bipinnata.
4.4  Water Ways (Streams and Torrents)

The Horo River and some perennial streams/torrents locally known as Kas flow in the
area. The important kas are, Nandana, Gannuri, Dunga. Ratiala, Bahudra, Tanar.
Jabbi, Sukha. Tanar, Basala, Sipiala. Jawa, Kharkkan. In addition a number of simall
torrents which flow only during the rainy days. Depending on flow and the terrain
through they transect, these water channcl hold a variety of plant species in their hanks

and inundated portions. .

Seme tarrents cause deep gully crosion (Plate-7). The eroded deposits on the hanks
hoid  scattered  trees of Acacia modesta, shrubs  Calotropis procera and grasscs.
Cihnvsopagan sccrellatus, Cympopogan javarancusa, etc. whereas frequently inundated
and braided portions are dominated by Sacchrum spomtancim and Desmostaciva
bipinnara. - '

The torrents with comparatively stabilized muddy banks (Plate-8) are dominated hy
Imperata cylindrica associated with some scattered trees of Acacia modesta. The
shallow torrents where the process of crosion is much pronounced do not h;:nr any
shrubs or trees. The grasses, Cynodon dacevion and Imperata cylindrica arc dominant at
places where moisture remains available throughout the year (P'late-9). o

The stands of Acacia modesta and Zizypiuts nummudaria associated with a variety of
g:l:cs can be scen on the hanks of deeper torrents which has maintained their
permancnt route of flow (Plate-10). At such localities the sufficient underground water
remains available to the piant roots.

xtiJ;:‘cd:r;lhc crassing of proposed transmission lines over the Haro River, some grasses
mp i ] J X : ' Pla
perata cyvlindrica, Cynodon dactylon and Sacehrum Spontanetm dominant Plate-

1D Towey i i i
). Tlowever, the habitat at this particular place has been disturhed through carrying



away gravel deposiis for construction of Barotha Hydropower infrastructurcs (Pl:llp-

12).

The slowly flowing streams, which mainly collect water from the springs, exhibit
panoramic scenes in the area (Plate-13 &14). The vegetation of these streams mainly
composed of hydrophytes dominated by 7ypha angustara (Plate-15). The other
associated hydrophytes in these habitats are Arundo donax, Scirpus sp. Cyprus sp and
Paspaium distichum. At the flat banks, the dominant grasses are Imperata cyvlindrica
and Cynodon dactvion whereas at gently slopes Sacchrimm spontanenn hecomes
associated with ahove mentioned grasses. ‘This type of habitat is ecologically very
important as it hosts a variety of migratory or sedentary birds or it may be utilized for
grazing by a variety of animals (Plate-16).

At low flow regime or during dry perinds, species such as Saceltrim sponanenm,
Paspalum distichum, Polvgomuan plebum cte. colonizes on the gravelly substratum of
some torrents (Plate-17, Annex 1.2). At localized spots where water stands for a longer
period, water-loving species like Paspalum distichum also associate with above-
mentioned species. During monsoon rains, the speedy flow of these torrents de-roots
and wash away most of these species (Plate-18).

4.5 Wetlands/Small Dams

Some portions of ROW also pass near the wet lands and small dams (Plate-19). The
peripherai region of these teservoirs holds hydrephytes such as Arundo donax, Tvpha
sp. Paspalunt distichim grasses which provide shelter for the migratory and sedemtary
hirds.

4.6 Fraded (Broken) Lancs

The erosion process is active in these arcas. The maost conumnon are gully and sheet
erosion which results in uneven and broken landscape (Plate-20). Althougii a variety of
species arc growing in this hahitat but no characteristic plant association can be
isolated. C'ymbopogan jawarencusa is the only grass has trend to grow along with

Rhwncosia minima. All ather Species found in this habitat are scatiered as evidenced
from Annex. 1.3,

4.7 Weathered Rock Plain

Under tlle ROW of proposed transmission lines the soil formation as a result of rock
weathering is in process. At the rocky slopes shrubs like Zizypims nummularia,
Dodonia w'sco;n. Justicia adhatoda along with Oybopogan jhmmncum have colonizcd.
The deeper soils formed due to (he weathering of rocks are under cultivation (Plate 21)
In confined basis where the snils remain moist through out the year Desmostachya - |
Sacciirrum Sponianenm association dominates (Annex.1.4; Plate-22). The s‘hallnw soil
layer sa fnrmec.l holds a variety of plant species (Annex 1.5). Cymbopogan /'nn'an("mm
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is most dominant species in this Jandscape unit, which is associated with Boeriraavia
procuntens and Cyvprus nivens (Plate-23). The other specics infrequently growing alang
with above mentioned plants are Acacia madesta, Matnus rogiusus, Digiteria oliaris,
Dicliptira roxbergiana, Periploca aphvia, [leliotropium sirigosum, safvia plebia and

Tarerniara sp.
4.8 Pledmont Plain

The piedmont plain has been formed under the foothills as a result of deposition of
weathered material. Such deposits may contain sufficicnt amount of salts to make a soil

saline or sodic depending on the nature of the saits.
The vegetation in this landscape is dominated by Digitaria oliaris and Eragrostis

cvnosouroides which are gencraily growing solitary (Annex. 1.6). The trece species
scattered in this assaciation are Acacia nilotica, Prosopis juliflora whereas shrubs are
Prosopis glandulosa, Zizyphus nimmuiaria and Capparis apylla (Plate-24). The other
plant species found in this landscape are mentioned in referred Annex.1.6.

4.9  Mill Slopes

The project area lies in Pothohar Platcau where the height and slope of hills varics
significantly. The vegetation distribution in such arca depends on the height and siope

of the hills. grazing and cutting of plants and level of protection:

At some hill slopes the vegetation has been cicared througiy excessive cutting leaving
behind grasses, forbs and some shrubs including Peneserum sp. Cvmbopogan
Javarancusa, Degeteria, Zizypus numularia. Boerhavia diffusa, Cynodon dacrvion,
Elmena abrasifolia. Cartitymus and Cyprus sp. (Plate-25). Some hills hold very less
vegetation duc to heavy cutting and grazing pressure (Plate-26).

The tow hill slopes where moisture retension is comparatively less and vegetation is
protected from cutting are dominated by Zizyphus nunmularia associated with
-Bm'lhnm'in procutens and Cyprus sp. (Annex. 1.7 and Plate-27). The species with
insignificant cover and frequency are also listed in above referred Annex.

The iow h’ill slopes. which are protected both for cutting and grazing, hold 2 variety of
piam;pcc:cs. Oq one o.l' such hill slopes, near Adiala road crassing, Justica adhatoda.
Acacia madesta is dominant plant association (Annex. 1.8:). The other plants found

indcr (l;zsgassoc:ation with variation in cover and frequency are also mentioned in
nnex.!.§. ’

The medium hills protected from cutting and grazing show higl bindiversity. In a
prlvn!.c property near Taraya village, 21 species were found growing in diﬂ.'c'rcm
comhfnatlnns' (Annex. 1.9), Among these plants, Fehnocilon sp. is\dnminnm wlhich i<
assncxnth with Justacia adhatoda (Plate-28). The otier species under this associati »
are also. given in ahove referred Annex. S



The forests with restricted cutting and grazing composed of tree species like Acacia
modesta and Olea fernaginia (Annex. 1.10; Plates-29&30). The thick cover of plants
restricted the growth of herbs and forbs underneath. The dominant grass under this
association is Chrysopogon scleratus. The other occasionally oceurring species are

listed in Association Annex.1.10 already referred above.

The high biodiversity has also been found in Kala Chitta Reserve Forest, very well
managed by the Punjab Forest Department. This scrub forest is at its climax stage
showing clear strata of trees, shrubs and grasses (Plates 31&32). The dominant species
growing in this area arc Olea Fernginia, Dodenea viscosa, Chrysopagan scleratus and
Digiteria oliaris (Annex. 1.11). The frequently occurring species along with the
dominants are also mentioned in above referred Annex.{.11.

s FAUNA

The information on Fauna in the project area has heen collected from the Punjab Wild
Life Department. The checklist of important wildlife species at Attock District and
adjacent areas in Rawalpindi District is given in Table-3. Overall 48 terrestrial bird
species and 27 waterfowis have been recorded from the area. The important mammal
species reported especially from the reserve forests are 11 in munber.

The following four small dams are located in the project area:

)] Sipiala Dam
i) Dhoia Dam
i Kasala Dam
iv) Java Dam

Many waterfowls come to rest and feed in the reservoirs of these dams as well as in
small wetlands scattered in the area. The internationally recognized main flving route of
water birds in Pakistan is along the Indus River. The migram‘;v birds entering in
Pakistan through Karakrum Range fly along the Indus River dl'nrinz winter and
meanwhile exercise local migrations. )

6 THE IMPACTS OF TRANSMISSION LINFES

Thg proposed transmission lines have no negative environmental impact on Ahandaned
agncullur_c lands as therc is no rare or endangercd plant species was found. Moren'ver

no extensive clearance of vegetation is required during construction except the '
clearance of few trees of Acacia modesia growing at places on the borders of the ficlds



Table 3

Checklist of impartant Wild Lile Specics at Attock Distt.

And adjacent Areas in Distt. Rawalpindi

Sr. Comimon Name Scientific Name
No. S --
i ’l\ B—'rdsmack partridge Francol?nus frantc.)lim'xs
e pande T
< ectoris -]
3 g—::i:‘:: partridge ﬁf;"Opczﬁi‘;’;ai?swgu‘aﬁs ]
5. Comumon paraih kite ilvus m —
6. Black winged kite Elanus caeruleu.s —
7. ‘White backed vultuse Gyp; pen&alefms L
8. Shikra ?C1CIP‘1‘Frnb?,:$i - -
9. Kestrel 'n' €O tinnu s .
10. Rose ringed parakeet Psittacula !(tflmerl —
11. Blue rock pigcon Columba l‘wm N
12. Ring dove Slrcptnpclfa decaocto . _
13. Red turtle dove gtrep_t_qpehla lrgnqgcbanca
14, Common starling turnus vulgaris
13. White checked bulbul Pynonotus levcogenys .
16. Red vented bulbul Pycnonotus cafer.
17. Common myna_ Acridotheres tristis L
18. Bank fyna Acridotheres ginginianus _
19. | Spotted owiet Athene brama o
20. touse swift Apus affinis .
21. Pied king fisher Ceryle rudis . _
22. | White breasted king fisher _Haleyon snyrensis 1
23, Indian roller Corocias benghalenses —_
| 24. | Hoopoe Upupa epops ]
25. Little green bee-eater Merops orientalis
26. Golden backed wood pecker Dinopium benghalense o
27. Crested lark Galerida cristata
28. Wire tail swallow Hirundo smithii ]
29. Grey shrike Lanius excubitor e
30. Rufous black shrike Lanius schach
31, Black drongo Dicrurus adsimilis o
32. House sparrow Passer domesticus
33. House crow Corvus spiendens T
34. Common babbler Turdoides caudatys
33, Jungle babbler Turdoides striatus
36. Pied fly catcher Ficedula hypoleuca




—

37. Reed warbler Acrocephalus scirpaceus ]
38. Great reed warbler Acrocephalus stentoreus .
39. Indian magpie robin Copsychus saularis

40. Pied bush chat Saxicola caprala

41, Purple sun bird Nectarinia asiatica ~
42, Black red start Phoenicurus ochruros

43. White Wag tail Motacilla alba

44. Yellow wag tail Motacilla flava —
45. Large pied wag tail Motocilla maderaspatensis —
46. Indian tree pie Dendrocitta vagabunda

47. Common quaii Coturnix coturnix .
48, Red wattled lapwing Vanelius indicus e
B) MAMMALS ' o
1. Urial Ovis orientalis punjabiensis o
2. Hill fox Valpus valpus R
3. Jackal Conis aureus N
4. Poriupine Hystrix indica

3. Chinkara Gazellagazella
6. Jungle cat Felis chaus

7. Wild boar Sus scrofa .
8. Paim squirrel Fanambuius pennanti :
9. Wolf Crnis lupus

10. Common leopard Panthera paradus (reported)

11. Cape hare Lepus capensis

C) Walerfowl

1. Little grebe Tachybaptus ruficollis

2. Great crested grebe Podiceps. Cristatus

3. Indian pond heron Ardeola grayii

4. Cattle egret Bubulcus ibis B
s Litle egret _ E. garzelta -
G. Great cgret E.alba N T

7. Purple hcron Ardea purpurea T T
8. Grey heron A. cinerea -

9. _l?udd)_l shelduck Tadorna ferruginea R
10. Eurasian wigenn Anas penciope

11. Gadwal[ A. strepra R
12. Common {green-winged) teal A. crecea

13. | Mailard A. platyrhynchos ]
14. Northern pintail A. acuta

15. Northern shoveler A. clypeata

16. Common pochard — Ayihya ferina .

17. Tufted duck

A. fuliguia

_18. Moorhen

Gallinula chioropus

_ ]




TFulica atra e
Himantopus himantopus
Vanellus vanellus

9. Common coot
20. Black-winged stilt

21. Northern lapwing
22. Red-wattled lapwing V. indicus
23. Little ringed plover Charadrius dubius
24. Redshank Tringa totanus . .
25. Greenshank T. nebularia
) Common sandpiper Actitis hypoleucos
Little stint - Calidris minuta

There will be no negative environmental impact of transmission lines on flora and fauna
in the cultivated fields because of their scattered distribution. The loss of vegetation

during construction will be insignificant.

The colonized species on the banks and dried beds of waterways are under the process
of succession and adaptation. During monsoon, flooding may erode whole of the

vegetation from this hahitat or may result in another type of vegetalion as aresult of
succession. In addition, during the erection of electric wires, no excavation of such land

will be required hence no adverse impact of electric wires will be exerted.

The transmission lines will impose no negative environmental impact, as no tower will
he constructed in the water hodied. Furthermore, The flying root of migratory birds is
along the Indus River that is on the opposite direction of the route of the transmission

lines.

A large proportion of the land in the project area is severely eroded with less vegetation
cover. The construction of new access roads in this area during construction phase of
transmission lines will be uneconomical. The transportation of material is feasible
lhrqugh existing tracks. The construction activities thus, will exert not negative
environmental impact on this landscape.

Acacia modesta which is most common tree growing in weathered rock plains may be
destroyed through the project activities i.e. cutting during the erection of electric wires
Thc.impact therefore, will be insignificant. )
Durlng the erection of wires some trees and shrubs growing in piedmont plain will he
cut which in aiready hy the iocal people o meet their fuel requirements. The cuttin
will not create any significant negative environmental impact because m; rare and ¢
cnda.ngcrcd plant specics has been found in this habitat, Moreover t‘hc ru;xed/cut
Species will regenerate with the passage of time. P '
:‘;1: constructing of acccss.roads and tower foundations, in addition to cutting/clearance
vegetation under ROW in reserve forests will exert a significant negative
environmental impact but it will be localized and temporary. The vezegtmion cut and




pruned during crection of wires will generate itself with the passage of time. The
vegetation for the construction of access roads and tower foundation will be uprooted
along a maximum strip of 10 meters whereas similar plant communities are extending
to a much distance on both sides of ROW. However to counter any possibie negative
environmental impact, the re-vegetation of ROW as well as access roads will be re-

vegetated as mitigation measures.

The route of proposed transmission lines is opposite to the flying route that is along the
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 are concerned they will be disturhed
temporarily during the construction phase i.e. construction of access roads instaliation
of towers and erection of wires in the reserve forests. The transmission lines afier
construction however will not obstruct or restrict the movement of the animals.

7 CONCLUSIONS

From the studv of vegetation and wildlife in the area it is concluded that:

1 Vegetation cleared in the switchyard site was mainly composed of weeds of no
cconomic value as evidenced by the type of ‘adjoining vegetation. The
construction activities thus have no negative environmental impact in this area.

2 The streams and hill torrents in the area are flowing below the natural surface
level. The mobility of construction machinery will not possible in this
landscape. No tower will be installed in the bed of a stream or torrent so no
plant or animal species will be affected.

3 T'he c.ullivatcd fields are already devoid of thick cover of natural vegelation. The
bio-diversity is very low. The few trees and shrubs growing on the borders of
ﬁe!ds' may be cut during the erection of wires but it will have no significant
negative environmental impact.

4 The Abandaned agricultural fields hold some grasses of low economic and

ecol'oglcal value. The compaction of these species will not result in any negative
~ environmental impact.

5 - The wctiands/smali damé are nnt Imdcr th
e ROW g ' i
I.SEU will not be affected. » © flora and fauna of this

6 . The eroded/broken lands arc not easily accc.;sible for vehicles. The

transportation fwf matcrif'al will be done on the existing routs hence no negative
environmental impact will be exerted on the flora and fauna of this LSEU

16
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The weathered rock plains host no rare or endangercd plant or animal species.
The construction activities will result in non-significant and temporary loss of
vegetation. '

The cutting of tress and shrubs in piedmont plain is already in process. The

. cutting_of vegetation for erection of transmission lines will not be an adding

factor for reduction in vegetation cover in this LSEU.

The high bio-diversity in some hills will be affected significantly due to
clearanceé of vegetation under ROW and uprooling for construction of access
roads and tower pads. However this factor will be temporary and localized
because similar vegetation exists to a wider extent on both sides of ROW,
However, the re-vegetation will have to be done under ROW to eliminate the
impact in a short term.

The overall project is environmentally feasible and executable with the provision
of monitoring the re-vegetation activities on access roads in reserve forests after
cnnstruction phase.
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Annex-1.1

VEGETATION DISTRIBUTION UNDER RIGIIT OF WAY (ROW) 300 KV TRANSMISSION LINES FROM GHAZI BAROTIIA IIYDROPO?NER PROJECT

LANDSCAPE UNTT: '
LOCALITY: Adjacent to Rawat 500 Grid Station

" Running No. | T 03 4 5 6 7 % 9 10 a1 12 13 1315 16 17 18 19 20
Releve” No. 4 8 9 3 10 2 5 7 12 13 16 18 19171 6 1415 20 U
Total Cover (%) 91 90 95 95 143 0 &3 32 T 35 41 3 37 68 0 0 30 45 115 100
" Tree Layer !

Shrub + Herb Layer 0 5 s 1 5 2 5, 5 33 5005 T T A
Grass Layer 50 60 9 35 6 10 50 8 90 90 90 3 50 80 15 40 50 30 30 35 ‘
No. of Species .
Species/Cover (coded value) 3 2 21 2 3 2 4 -3 o2 03 4 3t o3 2 4 :
Dalbergia sisso 2
) Zizipus nimularia 38 3
Imperata cylindrica 9 92 9 9 9 b s 8 7 7 6 6 3 8 7 7 7 3
Phyechosia nimosa 5 4 3 3 3 4 33 5 1 4 43
C7mecogm¢'ﬁn album 2 1
Canabes sativa . 2 ’
Trichodesera indica .
Desmostaciiva bipinnara Y
Dicanthium foveolatum : . 1 )
Cynodum daitylon 3 57 4+ 6

Launea mdicounlis . ’ ’



Anniex-1.2

VEGETATION DISTRIBUTION UNDER RIGIIT OF WAY (ROW) 500 KV TRANSAMISSION LINES FROM GIAZI BAROTIA IYDROPOWER PROJECT -
LANDSCAPE: STREAM DED (MOIST)
LOCALITY: At the cossing of Shahdara Kas

Running No: 12 4 6 7 8§ 9 10 u 12 .13 14 15 w6 7 18 19 20
Releve No: ! 5 6 3 47 13 19 0 12 15 u 17 t4 : 8 9 10 16 18
Quadrat size M2
Cover (%):
Tree layer .
Shrub + Herb layer: 5 (s 5 15 5 5
Grass layer: 9 95 100 97 {00 8 % 8 40 90 iS5 8 35 95 90 45 95 n 3? 80
Total Species: 2 u 2 2 d 3l 3 3 3 3 3 4 4 pd ht 3 4 l -
Species/Cover (coded value)
Arundo donar 5 05 5 2 3 3 5 7 3
Sacchrum spontaneum % 9 7 1 2 2 § 8 3 L] 9 6
Imperata cylindrica 5 4 2 9 7 9
Tvpha angustara 5 3 5 6,
Paspalum disticlium 4 76 5 % 6 9
Cynodon dactyfon . 3 2
Lounea nudicaulis » . 2. . s s
Digiteria oliaris
Desmostachyn bipinnata )
Matynus roylenses 6
Oxalis comiculaia 3 -
Polygonum plebum 5 -

Cannabis sativa 1



Annmex-1.3

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT
LANDSCAPE: ERODED LAND (Depression)
LOCALITY: Chakri-Rawalpindi Road 250 nieters towards Darntha

Running No: 1 2
Releve’ No: 1 2
Quadnat size M2 1
Cover (8):
Tree layer 50 15
shrub + Herb layer: 59 51 M 10 h]
Grass layer: S0 R %0 100 100 T 75 M A 30
Toul Species:

n 14

1d W b
FS
(% 3
-~ -

- 0
)
]
=
&
S
=
b
o

-88

% s st o2 b
15 0 13

_
-
(=%
()
_4-
ve
-
i
-
“w3-3
=
3
IJ%\J!
=
&
L3238

Name of species/Cover (coded vahse)

Acacia nilotien : T i 3
Acacia modesta " : 4 ! 3 ! 3
Zirvphus nummularia ’ . 5
Mwiinus rotylansis 6
Capparis aphylla 7
Calotropis procera 3
Crysopogan sp. 9 ] 3
Sporobolus palidus 2
Qprus nivens
Launea nudicaulis
Segeretia sp.
Tarerniaria sp.
Desmostachpa bipinnam n 8 6 '
Sacchrum spontaneurn 7 $
Cymodon dacylon 1
Rhwncosia minima '
Oralis corniculata 5 5 3
Cymbopogan jawarncusa Y 7 7 ?
Ahagi maurorum . ' C T
Cyprus rotundus
Boerhaavia procunrens
Achvranthes aspera
Girthamus ovveantha
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Annex-1.4

VEGETATION DISTRIBUTION UNDER RIGITT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA NYDROPOWER PROJECT
LANDSCAPE: WEATHERED ROCK PLAIN
LOCALITY: Near Parh Village

Running No: 1
Releve' No: 1
Quadrat size M? i
Cover (%):
Tree layer )
shrub + Herb layer:

Grass layer: 80 8 S0 8 9% 5
Toual Species:

34,56'78‘)1()“ 13 M 16 15 17 18 19 10
) i W 16 17 18 19 2 12 4 15 1 T 8 9

—_ 13 19
-
o
o
2
=]

$a
oy
(7
—
w
1~
e

y

o B —
g

-8
8
3
8
8
3
-

. 8

w8
g
3

[
b
A
&
(D)
14
-

Name of species/Cover (Coded value):

Acacia modesta
Lantana comera 1 i 3
Launea nndicanlis

1 )

Rhiyncosia minima 4 ] 3

Solanum surarens : 12 1
Boerhaavia diffusa -
Desmostachva bipinnata 2 9 9 9 o9 9 9 9 9 9 9 § 6 8 9 6
Sacchrum spontaneum : 6 9 9 9
Imperata cylindrien - ) s s
Qyprus nivens 3
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Annex-1.5

:R PROJECT
VEGETATION DISTRIDUTION UNDER RIGIT OF YAY (ROW) 500 KV TRANSMISSION LINES FROM GUAZI BAROTHA HYDROPOWER
LANDSCAPE: WEATITERED ROCK PLAIN

LOCALITY: Daultpur-Mian Rashid Road Crossing

Running No: 1 2 3 4+ 5 6 1 % o9 0 on 1213 w4 15 16 17 18 19 20
Releve’ No: 4 3 6 $ 15 17 7 1213 1 5 9 6 18 2 o+ 119 0 10
Quadrat size M? SR T S T T T A T S S S
Cover (%): )
Tree layer . ' 10 30 n
Shrub + Herb layer: 2 5 12 2 {0 7 55 37 40 20 75 2-5
Grass layer: 9 10 9 9% $2 719 8% 2% I5 B & 35 10 10 50 50 15 8:) ‘;7 )
Totaf Species: 1 01 3 1 3. 23 3 2 o3 o443 42 2 s
Species/Cover (coded value)
Acacia modesta 4 7
Marynus roylensus 6 5 2 9
Boerhaavia procuniens 3 t 4 6 - 3 —_—
Cymbopogan jawarancusa 9 9 9 9 9 9 8 8§ 8§ 6 8§ 6 y 1.8 6 )
Cypres nivens RO A D A ’ s ;
Digiteria oliaris 3 2
Dicliptera roxburghiana - . L 3
Periploca aplylla 7
Heliotropium strigostm 4 0 2
Salvia plebia (

Tarerniarn sp, . S



Annex-1.6

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY {ROW) S0 KV TRANSMISSION LINES FROM GHAZE BARCTIA HYDROPOWER PROJECT
LANDSCAPE: PIEDMONT !'LAINWEA'"IERED ROCK PLAIN
LOCALITY: Near Motorwsy 200 meters townrds Rawat

Running No: t 1 3 (LI T T T T R | I
Refeve' No: LT S . T T £ S R P SR S T S S S B SR © 8 19 20
Quadrst size M [ ‘ L

Cover (%):

Tree tayer

shrub + Herb layer:

Grass layer: 90
Totaf Species:

e
EN
-
P
=
3

-

& 5 35 0 o 3

B
g B
58w
&3
- B G
"
=
£ 8.8
» 8
- 8
- 8

Species/Cover (Coded value)

Aeavio nilotica 9 9

Prosopit juliflom

Prosopis glandulosa 7 m 9
Zizyphus nummsdaria : '

Capparis nphyita 15 . 3
Digiteria oliaris g ¢ » 3% 3 7T 5 4 ¥ 5 1 7

Eragrostis cynosnroides g 43 4 92 & 9 9
Desmastachys bipinnaty .

Rhtyneosia minima ' 3
Polyponum plebam H 3 2
Grewia asiatica
Lannea nudicontis !
Cyneden dacrylon 4 . 3
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Annex-1.7

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT
LLANDSCAPE: INLL SLOPE

LOCALITY: Near Attock Basal Road crossing

Running No: L or 1 4 S 6 1 8 9 o omo o2 13 4 15 o6 1718 1920
Releve’ No: 0w 9 1 16 18 7 8§ 17 wm s 1 w3 6 3 5 21 2
Quadrat size M! L R T T T S S S \ 1 \ ' 1 1 1 !
Cover (%):

Tree fayer ' R
Shrub + Herb layer: 00 90 0 ue 17 3 12 ¥ 2 15 % N u 6 1 8 4 3
(irass layer: N 0 1 15 8 M W 2w s 3w 3% 15 s M I} 50 80 s M
Tonal Species: 4 4 54 4 4 3 ] 4 3 5 3 3 3 3 2 3 ] 6 2
Species/Cover (coded value)
Zityphus nummularia 0 9 9 9 9 6 & 6 & 4 4 3 s 47
Boerhaavia procutens 4§ 4 4 3 5 2 15 t 3 & 2 2 r 2
Cynodon dactvion s 9 9 9 9 ( 6 7 6 & 3 s 8 & 7 e 3
Canthamus otyacantha 3 1 1 M l 8 1 1 1 ! 2 !
Eleusine flagellifera 4
Cyprus nivens l- <1
Rhyncosia.minima : M R . . tot <‘l
Imperata cylindrica .
Eragrosns sp. 3

<1
Tribulus terrisris .



Aniftex-1.8

Cc
VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDROPOWER PROJECT
LANDSCAPE: [TLL SLOPE

LOCALITY: At Adiala road croasing 300 meters towards Barmha

Runsung No: 1 2 3 6 8 4 S ? 9 10
Releve' No: 13 2 is 5 6 i 3 7 t 12
Quadrat size M 44 4 44 41 a4
Cover (%):

Tree layer 10 0 0 ™ 0 3 8 D 0 ‘:’“ o
shrub + Herb layer: 9% 60 75 2% 49 23 35 % 10 0 @ 1§ 5 6 15 2 5 o
Grass layer: 10 % 6 9 70 i 8 75 on T2 S5 65 95 M o0 10 D » 4
Tonl Species: N 4 1 3y 412 s ¢ 3 3 6 4 + 3

g 16 14 19 0 3

i

e ®
3
3

PR

v B«

Name of species/Cover (coded value);

Jusicia adhatoda 9 s 1 H 5 7 3 4 4 3 7 [ 4 4 p
Acacia modesia 4 70 ] 7 L} 2 ] .
Zizypus nummularia 4 4 5 3 5
Grewia asianca

Eragrosns poevides

Cyprus nivens ]

Asparagus sp. 9
Capparis aphylla 4 . , s 9
Echnochloa crusgall o 3 é . s -

Cymbopogan jawmmn& 1] 7 5

Lantena comera o $ .5

Cynodon dactylon 3 3

Sacchrum munja , 7 1 LI

Grewia asiasica
Spornbulus palidus < . : ) \
Aburilon indicum <
Canabis sanmva
Artemesen scoparia 5 3
Calotropis procern
Oxalis corniculora
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. Annex-1.9

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 580 KV TRANSMISSION LINES FROM GIJAZI BAROTHA HYDROPOWER PROJECT
LANDSCAPE: HILL SLOPE

LOCALITY: Near Taraya Villape

Ruaning No: 1 12 13 15 16 17 18 19 2

Releve' No: 2 3 13 2 0 9 5 14 17 6 W %8 1 16 4 5 t 18 19 n
Cover (%):

Quadrat size M? L L T T T T B SR 6
Tree layer 100 1 1S Jo i . 55
shrub + Herb layer: 9 6l 50 61 8 W 30 15 2 10 ¥ 52 7 3s 12 0
Grass layer: 2 0 s 1 2035 40 MW 10 9

Total Specics: 7 5 4 12 3 6 4 5 6 6
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hod
- g
w A
ER-
-3
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Name of species/Coded value);

Acacia modesta 10
Zizyphus nummularia 1
Dicanthium annularum
Cyprus nivens
Digitaria ofinris
Chirysopogan screlatus
Ehnochloa sp. o4 3 R}
Justacia adhatoda L
Tarernieria sp.
Heliotropium strigosum 4
Abutilon sp.
Boerhaavia procuntens 3 3} o5
Sporobolus palidus
Penniserum orientalis
Oxalis comienlata ’ f
Chirysopogan scleratus 8
Artemesia scoparia . 3
Trichodesma indica ! & 1
Matynus rolyvlensus [ 1
Evolvolus olsionoides <l . )
Digera muricate :
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Annex-1.10

, OPOWER PROJECT
VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSMISSION LINES FROM GHAZI BAROTHA HYDR PR
LANDSCAPE: IMILL SLOPE

LOCALITY: [n between the Motorway and Feteh Jang Road

Running No: ! 2 ] 4 b 6 1 R 9 10N

7 13 4 15 16 17 18 19 10
Releve’ No: 715 919 0 0w 7 o2 o0 3 o s 21 4 18 6 13 14 w6 t 8
Quadrat size M? 1 4 4 4 L A 2 TR 1 ] + ! !
Cover (%):
Tree layer 80 9% 7 8 ™M & 6 SO I ;M o M 40 30 30 15 15 .
Sheub + Herh layer: 125 45 0o e 310 10 s 0 6 43 1 M3 X %
Grass layer: 8 15 M s 15 1 30 30 & 0 0 6 60 3 s 6 10 0
Total Species: 3 4 4 3 3 3 3 3 ) 1 5 1 6 3 2 2 3 b} 3 !
Species/Caver (coded vahue)
Acacia modesta 6 3 5 3
Olea jernaginia 9 9 9 9 9 2 s ] ] 1 4 3 7 5
Justaica adhatoda 3 3 3 4 6 ¥ 4 ] 3 ] 6 6 s 4
Chrysopogan sclerarus $ 9 5 § 9 5 4 8 6 4 38 6 5 9 8 6 6
Zizyphus numutania [ O
Cyprus nivens . 2
Oxalis corniculara ) ' {
Dodonia viscosa . 4
Sansonia sp. 1
Chenopodium album ) 5
Ranunculus inentus ! .
Salvia plebia t

4
Mytinus rolviensis ! .



Awwex-1.11

VEGETATION DISTRIBUTION UNDER RIGHT OF WAY (ROW) 500 KV TRANSAISSION LINES FROM GHAZI BAROTHA IVDROPOWER PROJECT
LANDSCAPE: 1IILL SLOPE

LOCALITY: Kala Chirez Rescrve Forest

Running No: Foo3 4 s 6 07 % 9 100 12 o1 1415 16 11 18 19 0
Reieve’ No: ) 9 2 1 B 12 13 s 9 14 16 5 6 4 U B T 18 8 3 l:
Quadrar size M2 4 4 4 3 4 4 Il [ 3 1 3 4 4 K 4 4 L) 4 2 X
Cover {%):
Tree fayer , 10 100 80 75 %0 8 %5 @ &0 6 0 60 35 10, 20 82 8 1S
Shrub + Hevh fayer: 15 13 5§ 27 30 15 23 6 2 27 18 47 15 9 )5 13 B 6 W 16
Girass {ayer: 55 1 W 16 61 36 5 27 8 8% 329 57 % 8 I 51 0 B 576
Total Specics: T 5 7 8 3§ 9 8§ 7 9 § 12 8 5 5 s 1 1 1
Species/Cover (coded value) ,
Olea fernuginia s 7 2 9 9 3 8 3 1 6 s 1 3 2 9 o
Chrysopogan screflanus . 75 1T 8% 8 %8 4 5 8 8 9 9 7 8 9 6 & 9 s
Digiterip olinris 3} 4 6 3 3 3 3 3 r 5 4 4 2 35 3 3o \
Dodonia viscosa 4 3 3 3 5 3 ¢ 5 5 3 5 6 71 8 5 5 4
Acacia modesta 4 6 2 3 7 3 3! 5
Marynus rovienes 5. b} 3 i 5 3 3 5 2 3 § 5 , .
Cyvpries mivens . . | 1 <) 1 3003 | t 3 ,
Periptoca aphvita ! 3 3 3 a
- Heliotopium Jm'gm;:m <1 1 2 1 | ? <1 s
Boerhanvin procutens 303 3 <
Tribulus tristus 3 1 1 <1
Digeria muricale i S Y <t <1 < ! . i .
Otosmgi fimba 3 s 505 s 5 ]



e h i AL

-y toio v







*:

'111»' Vi @ ‘

Ay

s ————— ..

Plate 6

' A.gricultural fi

" R T
elds in

fdl.-a_ a7
the project area




Y

A el AN

4

\
L
I
A

i

b ' A2
:5 PR OIS

Plate 7 Deep erosion caused by torrents
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Plate 8 Torrent with stabilized banks
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Plate 9 Shallow torrent with low flow
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Plate 10 Acaria madesta on the banks of a deep torrent




Plate 11 Crossing point of transmission line on the Haro Rives
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BRIRD MIGRATION THROUGIH INDUS FLYWAY -~ IMPACT OF
TRANSMISSION LINES FROM GIHAZI BAROTHA IYDROPOWER PROJECT

Islamic republic of Pakistan is situated at the junction of three major region of Asia,
central Asia , to the North, Middle East to the West and the Indian Sub-Continent to the
East and the South East. Total area of inland water in Pakistan has been estimated at over
7.800.000 ha. This area includes 3,100,000 ha of rivers and major tributaries, 56,000 ha
of imrigation- 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 water logged areas, seasonally flooded plains and saline wastes.

WETLANDS IN PAKISTAN

Pakistan possesses a large variety of wetlands distributed alimost throughout the country,
from coastal mangroves and mudflats on the Indus delta to the glacial lakes of the high
Humalavas. The River Indus and its tribularies provide an ideal habitat for wintering

waterfow! come to Pakistan.

The importance of wetlands in Pakistan was first brought to the notice of the World
Community in 1967 in a technical mceting on wetland conservation at Ankara. The
important wetlands in the country arc marked in Figure 1 and main features are given in
Table-1. '

ZOOGRAPIHIC ASPECTS

In Pakistan there appear to be four following significant invasion routes:

The. first comprises two separate avenues for the colonization of Oriental species into
Pakistan on either edge of the great Indian Thar desert or Rajasthan desert. One lies in the
extreme south-east corner of lower Sindh and the other in the north-east comer of Punjab.
In Sindh the mitigating effect of the sea along the coastal belt with less extreme summer
temperatures and more mesic conditions due to persistent sea breezes during the summer
mths has provided an cvanue for colonization of many bird species. lowever
R.a_]nsl.han desert forms the obvious physical barricr to n wholesale invnsim;.by a wi(lc;'
-diversity of Oriental faunal species.
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Table-1. List of fmportant Wethands in Pakistan.
rﬁ Name of site Provinc Surface Average Highest Ever
No. . c area (ha) Population cotnt
‘ (1972-1989)
Keenjhar Lake - =] Sindh 13468 101454. 207541
3| Haleji Lake “do- 7704 75282 013161
k] .Num : -do- - 72322 114752
4 Hamal Katchri Lake -do- - 47745 48744
5 Hub Dam -do- 27219 39842 53502
6 Shah bander salt bed ~-do- 20000 39517 66805
7 Pagri Lake ~do- - 38236 491306
8| Jubholkur do- |- 33947 31136
9 | Hadero Lake - do- [ 131 29724 G340
10 | Rup Lake -do- 600 26193 _ 49565
11 | Cliflon Beach -do- | B(km) 18044 __20508
12 | Soonhari or Dogrium Lake | -do- | 245 | 17759 ] 38067
13~ [Kalanger Lake . | -do- | 7 17075 | 04y
T4 ] Snghrvaro Lake I T T L 15610 _ 271230
15| Drigh Lake S T L 3808~ |7 TRImT
16 [ Manchar Lake -do- 6000 13733 6793
17 ‘(‘Phoosna Lake -do- 160 13049 20301
18 | Mahboob Shah Lake -do- 100 11227 33188
19 Chashma Barrage Punjab 33109 61720 21344]
20 Mangla Reservoir T do- 20500 38120 44545
21 | Hcad Marala -do- T TR0 T 22415 6h706 |
22 | Taunsa Barrage. | do- 6567 20000 28255
23 T Rasul Barrage -do- | TI3R 18531 [T 25319
24 | Head Qadirabad ~-do- 2850 17345 T 453433
25 i.al Sohanra Lake ~-do- 1935 14283 30960
26| Ukcchali Lake | - 043 8592 29197

The third invasion raute constitutes an extremely narrow

belt or zone along the outer

Himalayan foothills where there is an extension of a rather stunled and depencrate
tropical dry deciduous forest biotope. In sheltered ravines or tiorth-facing slopes of these

foothills will be found an
which provide an avenue
birds. In this zone these Oriental specics
distributional ranges in Pakistan.

astonishingly rich association of Indo-Malaysian plant specics,
for the invasion of many truly Oriental or Himalayan breeding
are on the western ninst extremitly of their



The fourth invasion route is down through the higher mountain ranges which extend
roughly from north to south Irom Chiteal through the NWEP via tie Safed Kob,
Waziristan and down into Balochistan. Many truly Flimalayan mammals and birds have
been able ta extend their range southwards through (hese mountains.

Invasion routes can carry a two-way traffic and some Oriental species have been able to
travel west-wards through lower Sindh and the Makran into the Middle East. -

BIRD MIGRATION

FlySvn_vs of Waterfowl in Asia and Europe
The following seven flyways arc recognized now along which water fowls move to lhgir
wintering areas. These were proposed by Isakov and Shevareva (1968) and accepted in
the joint meeting of JUCN/IWRB/and ICBP. The birds migration occurs through I!uhns
fiy way or the 4™ flyway from Siberia (Russia) via Afghanistan and China to Pakistan

and Indus (Fig. 2).

Northem European — Scandinavian - North Sea.
Furopean-Black Sea-Mediterranean

West Siberian-Caspian-Nile
Siberian-Kazakhastan-Pakistan-India (The Indus Flyway)
East Siberian-Tibet-Ganges

Manchurian-China-Japan

Kamcharka-Alaska-California

PO S S

N o

It is not too fanciful a metaphor to consider Pakistan as tving at the crossroads of Asia's
major Palcarctic bird migration routes. In fact the region is rather like the travel terminus
of a Eurasian transport svstem for here will be found at certain seasons conspicuous
numbers of birds which are merely in transit. whilst al other times there is an influx of
winter visitars from northern breeding grounds or summer breeding visitors hoth from the
northern mountain regions and from the Indus plains, to warmer more southern latitudes.
The explanation for this phenomenon appears to lie more in Pakistan’s strategic
geographic location rather than in any natural endowment of transport facilities.

A large number of species of birds which breed during the summer months in northern
parts of the Northern hemisphere, i.e. the China. USSR, Europe, North America and
Canada, leave their ‘honres’ sometime during the months of August, September or
October and migrate southwards to tropical areas or beyond, where the winter is not as
severe as in their breeding (erritories. Afler passing the winter, they once again migrate
hack, sometime during spring, towards their breeding areas in the north. ) )

In 1967 an internationally sponsored conference held at Ankara. Turkey o consider the
wetland resources of the world. rated the Indus as the fourth major bird migration fiyway
mn order of world importance, and a resolution to that effect was cn&nrscd hi' the
Intermational Union for the Conservation of Nature. the Intemational Wetlands Research
Bureau and the Intemational Council for Bird Preservaiion, Five years later at the R‘amsnr



Fig. 2.

Flyways of the migratory ducks in the world,



Wetlands Conference in Iran. it was again stressed that the Indus Wetlands were eritical
for a large part of the entire wilerfow! population which in winter visited India, @ part of
Sri Lanka, and of course Pakistan.

The birds travel during their migratory journeys not only for several ho.urs t}l a stretch,
but the total distances traveled by them may run into thousands of miles in one way
joumey. Species like shore birds or waders, swifls and swallows, lha.l travel from
northem Europe to South Africa cover a distance of at least 6000 to 7000 miles one way.

The post-monsoon abundance of insect life and vegetative shelter provided by. sens.onnl
inundation, afford rich feeding conditions which attract a host of Palearctic winter
visitors to the Indian subcontinent, not only from central Asia, but from as fa'xr away as
Western Europe and eastern Siberia. Most of the sub conlinent’s winter visitors come
through Pakistan. Similarly lush feeding conditions prevail in many parts ol'./\frtc:\
.during the northern hemisphere winter and a very considerable population of Siberian gnd
Trans-Caspian breeding birds migrate each autumn through Middle Eastern countries.
including Pakistan en route to highland regions both north and _soulh of the African

Equator.

Ringing recoveries have amply demonstrated that a majority of winter visitors to the
subcontinent enter via the Indus plains. Some come down the Indus river valley and its
far northem tributaries such as the Kunhar, Gilgit, 1lunza and Shyok rivers as well as the
Chenab and Jhelum rivers further east. A very significant number enter from further west
coming over the relatively low level Peiwar pass at the south-west corner of the Safed
Koh range of mountains and following down the Kurram river. They thus avoid the high
mountain barriers to the north altogether. Cranes. Snipe and Pelicans come by this Kuram
valley route. Some of these autumn migrants fan out east wards into northern India and
thus aveid the Rajasthan descrt to the south, whilst others*follow the Indus river down 1o
its delta.

Those birds reaching the Indus delta then follow the western seaboard of India until thev
end up in Sri Lanka . The bulk of central Asian and western Siberian Palearctic migrants
which winter in east Africa, travel in the autumn through the plateau regions of
Balochistan and the Indus basin across to the Rann of Kutch in India. During the return
spring migration, it is possible that seasonal prevailing winds determine a more easterly
northern flight path, as most Palearetic migrants from Africa than pass through Iran and
Iraq and are not sighted in Pakistan. )

An analysis based upon the species composition of Pakistan's bird fauna indicates the
extent of these migratory patterns. Out of the 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 Oriental species which come to Pakistan only for breeding. 28 percent
of the total number of species are regular winter visitors, which breed exlra-fimilally and
mainly in Trans-Himalavan northemn regions.

6



Migration Catcgorics

There are many species occurring in Pakistan, part of whose population appears o be
sedentary, part extra-limital in breeding and present as long distance migrants, and part

locally migratory.

Palearctic Winter Visitors

These are normally entirely non-breeding and mainly from the Soviet Union. In terms of
number and variety of species this category covers the majority of all migrants which
visit Pakistan. Tt includes four grebes. 19 species of duck and 2 wild geese, 2 storks, 2
pelicans and | cormorant, 2 herons, a spoonbill. Probably 6 rails and crakes , 4 cranes and
bustards. at least 7 Charadridae, 12 Tringinae, 8 Calidridinae, 3 snips, 2 owls and at least
12 raptors. Amongst the passerines arc 2 larks, 3 pipits and apportion of the entire Yellow
headed and White Wagtail.

Pajearctic Transit Migrants

These can be suh-divided into three categories:

1) Those species wintering in east Africa of which almost the whole population
" breeds outside of Pakistan and which arc largely recorded on autumn passage
only.

i Those species wintering in .east Africa, a part of whose population beds in

Pakistan and with a significant spring as well as autumn return passage though
Pakistan territory.

1i1) Species wintering largely in India and breeding extra-limitally but with a

conspicuous spring and autumn passage through Pakistan in a south-east {o norih-
west direction. :

iv) S}xmxx1cr breeding visitors to the northern mountains of Pakistan. These can be
divided into two sub-categories on the basis of zoogeographic affinities.

ay Oriental or Himalayan species which winter in India as well as Pakistan.

b) Palearctic species which winter in India and Pakistan of which part of their

population breeds in the Himalayan region of Pakistan and part further
north in the Soviet Union. ‘

v) qusoon or summer season breeding visitors from India or the Oriental region,
which remain in lowland areas. A remnant population of some of these species

remains during winter within Pakistan but there is noticeable influx in the spring
or early summer mionth. :



vi) Summer breeding visitors of  Oriental affinity which perform an casl-west
migration. Largely along the THmakiyan foothill zone, the Siwaliks and Duars.

Oceanic or littoral migrants which do not breed in Pakistan. Both shoreline and
pelagic species usually concentrate within 32 K.M of the coast and they are
assumed to have arrived by oceanic routes and not over land across Pakistan.

vii)

viii)  Altitudinal or inter-montane local migrants. The great majority of species
breeding inthe Himalayas perform some form of limited migration, either
straggling gradually down to the foothills as winter progress or crossing several
high ranges to winter in the northem regions of the plains. Some remain in their
northern mountain breeding latitudes but descend only to immediate neighboring
valleys. Pakistan has such a variety of montane local migrants that it is only
practicable to list a few of the more conspicuous.

Palearctic winter visitors (breeding extra-limitally), who visit only montane
steppe and westem border foothill regions of Pakistan and which apparently

migrate partly in a north-west o south-east axis.

Birds ringed in the Soviej Union and shol in Pakistan include Bareheaded Geesc (Anser
indicus). Grev legged Geese (Anser anser), Common Teal (A. crecca), Mallard (.Inas
platvrinvnchos). Pintail (Anus acura), the Large Cormorant (Phalacracrax carbo sinesis),
Great White Egret (Egretta alha). Gullbilled Tern (Gelochelidon nilotica), the yellow-
legged race of the Herring Gull (Larus argentatis heuglini) and the Spoonbill (Platalea
lencorndia). :

Indian recoveries of birds which were ringed in the Soviet Union and which most
certainly have entered via Pakistan include the Rose-colored Starling (Stuunus roscus),
Red breasted Flycaicher (Musicapa ficedula). Great Black-headed Gull (Larus
ichthvacius). '

White and Black Storks (Ciconia ciconia and C. nigra), Dalmatian Pelicans (Pelecanus
crispus). Common and Demoiselle Cranes (Grus grus and Anthropodies vigro) use a
gliding technique as observed on migration in Pakistan. Theycircle round on a suitable
lhc{'mal‘ often until they reach heights of nearly 5,000 meters (17,000 feet) and then they
rap:dly foqn into ‘V* echelons or skeins and glide slowly downwards with occasional
wing flapping to maintain height. Wagtails (Motacilla spp) and Pipits (Anthus spp) fly at
no more than 100 meters (3-400 feet) above the ground.

When the Indus flyway con?mission.was formulated in 1976, Pakistan also became the
manber oif'Rgmscr Convention. Since then annual waterfowl counts have been taken on
major wetlands of Pakistan. The average population of waterfow] i i

tlands of . 7 : 7 in some of :
wetlands is givén in Table-2. e



Table-2 Average Population of Waterfowl on each Ramsar Site
from 1985 to 1989,
[Sr. | Name of site | Province Waterfowl Census Average
No. , Popula-
1 1985 1986 1987 1988 | tion/
1999 ' | Year
.I Keenjhar Lake | Sindh 69702 | 70769 | 135749 | 207541 | 128161 | 122384
(Wildlife
sanctuary)
2 tlaleji Lake Sindh 41009 | 78604 63658 103161 96074 70381
(Wildlife
sanctuary)
3 Drigh Lake Sindh - 15695 2775 17442 15389 12825
(Wildlife - :
sanctuary)
4 Kahbekki Lake | Punjab 276 - 1471 2316 2195 1565
] Tanda Dam N\FP 648 - 764 840 1419 OI8
6 Thanedarwala | NWFP 138 - 720 34 1549 610
(Game reserve)
7| Kheshi NWFP 12 - 716 | - 993 300
reservoir
8 Malugul NWFP 712 314 8 289 129
Dhand :
9 Kandar Dam NWFP 20 - 89 3 9% 53

The migratory birds after enterin
disperse throughout the Indus B
and breed in favourable enviro

nmental conditions.

migratory species is given in Table-3.

g in Pakistan through the Indus flyway (Figures 3 & 4)
asin but concentrate to the wetlands where they can feed
In Punjab the distribution of major
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'

Table-3 Distribution Areas of Migratory Birds in Pakistan,
Sr. Name of Species * Common Name Senson of Distribution_Areas
No. Migration '
1. Coturmx comurnix | Common Quail or Winter All provinces of Pakistan.
Grey Quail
2. Pterocles orientalis | Imperial Sand Grouse Thal, Cholistan in Punjab and
or Black Bellied Sand Thar Desert in lower Sindh
Grouse and Southem Balochistan.
3 Pterocles exustus Indian Sand Grouse Balochistan, Sindh &
Cholistan. Also in Peninsular
Indus. )
4. Chlamydotis Houbara Spring Kohat, Kurram Valley
undulata Bustard N.W.F.p
s Anthropoids virge | Demoiselle Winter Regular  Autumn  migration
-| Crane recorded over Kohat, Bannu,
Mianwali, Khushab, D. I
Khan, MuzafTargarh & D. G,
Khan. '
0. Grus grus Common Crane Winter Punjab/N.W.F.P.
7. Anser anser Grey lag Goose winter Salt Range, Ucchali, Taunsa
Barrage, Sanqriaro lake, Sindh
& Balochistan.
R, Anser indicus Bar Headed Goose Winter Indus River, Taunsa Barrage
t & Punjnad Head Works.
B z ladorna ferruginea | Ruddy Shel Duck or Winter All provinces on l.akes and
! Brahminy Duck Rivers.
10 | Tadorna tadorna Common Shell Duck Winter All Lakes of Punjab & Sindh.
11. | Anas pianvriynchos | Mallard \winter All Lakes of Punjab & Sindh
12 } Anas penelope Widgeon Winter Fresh Water Lakes along main
i rivers.
13 ’ Anas clvpeata Shoveler Winter Lakes, Irrigation reservoirs &
Barrages
14, ~Anas querqucduln Garganey Winter Ponds. Jheels and Marshy
arcas.
e L I S| ST "
: ? g Teal | Summer Sindh & Punjab.
Javancia
17. Oxyura White Headed Duck Winter Salt range, lakes, and Jheium
leucocephale lakes.
8. Falco-peregrinus Peregrine Faicon Winter Indus Plains mangrove crecks

Karachi  coast,
Barrages, Jheels.

irrigation




GBHP TRANSMISSION LINE PROJECT

The project is a part of overall transmission programme of Water and Power
Development Authority (WAPDA) and will dispose of 1450 MW of power 1o he
generated at Ghazi Barotha Hydro Electric Power Complex. The power complex
shall comprise 5 units of 200 MW capacity with the first to be commissioned in
September 2001. The project involves the following works:

(a)

(b)

Construction of 500 kV transmission lines (single circuit 23 km + 00 km
double circuit) for In & Out arrangement of existing Tarbela-Gartti S00 k\’
Transmission Lines Circuits | & 2 at Barotha.

Two Barotha-Rewat 500 kV transmission lines along with necessarv line
bays at Rewat (100 km single circuit + 60 km double circuit). )

IMPACT OF HIGH POWER LINES ON MIGRATION OF BIRDS

The construction of high voltage transmission lines will exert no hindrance tor the
migrating 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-
west corner and through the Makran, and (iii) Hemalayan foot hills, are far
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 Balochistan
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 water bodies in NWFP as shown in Fig. | and Table-2 are Tanda
Dam, Thanedarwala Game Reserve, Kheshi Reservoir, Malugul Dhand and
Kandar Dam. All these wetlands are on the right side of the Indus and artruct
the migratory birds. C onsequently the migratory birds will keep themsclives
away from the transmission lines extending from GBHP. Moreover the entire
in fly and out fly routes are also on the right side, hence no influence of project
actiyities will be extended to the birds migrating to the above mentioned water
bodies. The impontant wetlands on the left. side of Indus are Mangla Reseryoir
and Rasul Barrage which are also $0-90 km from the propo;ed route of
transmission lines.

High voitage (500 kV) transmission lines viz. Tarbela-Gatti | & 1f and Tarbel.-
R:(wat-.La.hore_ are aiready existing in the area. The Rawat-Lahore section of
trunsmission line passes very close 1o the Rasul Barrage which is an important
hapuar tor feeding and breeding of migratory as well as sedentary bird as
evidenced by the averave population of birds viven in Table-] No mortalin u‘r'



birds has been noted/documented as a result of current. However, rare cases of
birds mortality has been noted on low-tension wires but this is only due to large
size nesting on the electric poles. '

* The comparison of Tables 1&2 reveals that the number of birds coming to {he
wetlands it NWFP ate very low as compared to wetlands in Punjab and Sindh
1t may be coticluded that the migratory flocks either fly through Indus flvway
to Sindh and Balochistan or divert to Rasul and Qadirabad barrages etc. well

before reaching in the project area.

s The birds during migration fly at the height between 500 to 2000 meters
whereas the transmission tower height is 40 meters maximum.

* The wire span of the suspension towers (propog'ed for the project) is 9 meters
phase to phase and this space is quite safe for flying the birds even through the

wires.

* Only two small dams namely Sipala Dam and Dhola Dam are situated near the -
ROW. These two dams have deep reservoirs having less aquatic vegetation
which could not support shelter. & feeding for large number of resting birdls

Consequently most of the birds tend to fly towards more potential wetlands
such as Ucchali lake and Rasoo! barrage. which are far further from (he

proposed route of transmission lines.

* The high risks of damage to the migrants in the project area are hunters and
predators. The loss of lives of migratory birds from the predators is a natural
phenomenon and it does not relate with the project activities. The access roads
during construction phase might enhance hunting due to easy access of
shooters to wetlands but above mentioned dams are located away from the
major settlements. Moreover the access roads are temporary and will recover
in short period. :
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' APPENDIX “E™
GHAZI-BAROTHA HYDROPOWER PROJECT

Showt 1o 8
500 kV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA
Fael) \fiscetlanvous {nformetion
h L
Locatlon Tout |17 ] Teston T’('::u": CrapsSoWh | Nuswe of acks
. ) ” ) . . o
Se.Nn Tower .‘l'l’l awer | Village Name of (rwwer | Father's Name l‘-fuoulng  Aca Acqueed | ed Winter & Cuitivater Livestock | Cultivadea| Typeof Rem
(Khasre #)) tKanal) 1Ka Lond \ren Summer (No.) Method | [lolding
1 2 3 1 3 s 7 ] ) 10 u 12 13 14 15 16
1. Barotha-Gatti Outgoing Single Circuit |
v Tisoq Jabbi Ahmed Nawaz & | Abdd Anz 1] 1 - Joreia 18 _ - s .- Parchaed
Fatch Sher - .
2 140-2 Tabbi Mazhat Khan Abdullsh K han 138 4 - ~ Wheat & Rahsem Elahi S/0 10 Teactor Inhwvited |Compansanon
Mairn Muhamenad Elshi sevumd ot Erops 10
e shared "
3 140-3 Jabbi ~do - do- s 40 3 . Wheat Mubsewnad S/o s ~do- -de.  |Compensation
faya | asomnt for crops w
i : be shared according
{0 Jabbi -do- -do- 150 s _ Wheat Seif _ ~do- <do-
b 140-3 Jabbi Noor Khan Sio Foroze 100 4 _ Pulses Self - [ do- ~do-
6 |1a04 1abbi Muhamrasd Asheal {Chu Farch 160 3 _ Maize Self 10 i oedo- -do-
. Muhammad 7
11. Barotha-Gattt Outgoing Single Circuit 11
7 Jiei Tabb: Alish Dad Ch. Faich 150 Wheat Setf ' Tracior | Inberited
AMuharryrad PP ™
g |13 Tabb Mazmat Shab. | Shakmeray 0 Wheat Self ! ~do- Ml
Janshed &
5 (1433 T Fazal Dad Dans Khan 0 Wheat Setf s -do- -Go-
10 |13 oy Maqeood Kham _|Noor Khan i Wheat saf 0 e | -da-
1 [1433 Jabbi Lal Khom Al Gohar 163 Wheat Self 3 ~do- -do-
i< o Maror Tabir Khan[Sadea Khun 100 Wheat  |Scif a cdo- | ~de-
13 [1437
15 (1438 Tabbs Shor Alwnod Noor Khan 30 Maize Setf s ~do- | Purcheed
15 139 Tty (Mosam Khan |- 25 Wheal Self - fnhorited
16 [143-10 Tabbs Makik Sadeq, Malk |Makk Hassen 500 T [Uncullivasod - |Phalai- 30 N . § Tracioe do-
Akram & Malik Khan Barjac .
17 [rs Mazhar Khan |Abdullan Khas | 800 T |Cncutiveed -] T - u -do- “do-
Banjs -
15 [143-12 Jabbe Mazhar Khan Abdullah Khan 100 T [Cultivated - - Wheat Sctf - ~do- | inheniwed
X Barani
19 [143-13 Lanigar Ralsqx Jumma Fhan 200 4 [Uncukivaicd - - - - n “do- | -des
Nany
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. APPENDIX "E”
GHAZI-BAROTHA HYDROPOWER PROJECT S

: 500 kV TRANSMISSION LINES SYSTEM ‘ Shost 20( 8
- FOCUSED CENSUS SURVEY DATA . ’ L
Potial) -
Sr.No X :l T Vi, i Tost "I.:::“ Trpe of the T;’T'n‘nﬂ: Crops Nowve of = l B
. ey N o) . .
e -n:‘ e Name of Owaer | Father's Name l‘l-:hlﬁ‘m.” Acquierd ,\c‘qwuhﬂ Affected Winter & Cullivetor Livestock | Cultivation] Typeof Remaria
‘ - haor (Kanel) \res Suemmer No) | Method | tlokiing.
IR [INT) ) - 3 $ L 1 ’ 10 i 1 13 14 1$ 16
R Aaaal Langar (stab Khan - 0 1 Jcduvaed - _ o [Oseed Safdar S/o 10 -do- do- - [Compensaron
{Barar Hawau . mmount for crope to
' ’ ‘h shared according
nqras Langar 1stab Khaa - 150 T [Cotivaeed - T [Wheat Karsen Dad S0 12 ~do- -do-  |Compormation
Barand Puda Khan _ Jmmount for cropes to
be sharod according
F— v
2 haas Langar Raja Khan Ghulab Khan 300 3 [Cultivaied - - Wheat Self 12 -do - -do-
D Barani
3 Judar i
R VS AT Langar Javed Khan Inayat AR 150 4 Cultivated - _ Wheat Mirdad S/o S ~do- 40« [Compensation
. Parara Nawab jamount for crope to
. Ih shared according
B 1 Langar - do - - do- 3% 1 [Cultivated - _ [Olsced  [Ghutanso 2 -do- <40~ |Comperaation
18arani Karsm Dad . syt for crops &
. Jbe shared according
¥ Jurn Langar do- L do- 750 T [Cultvased - — |Wheat ‘Assin S/0 fhung 3 ~d- “do- [Compensation
Barars |Batudar for crops o
be shared according
21 3z |Langar Ghulam Khas Haji Ghulab 60 4 [Cultivated - ~ Wheat Setf 6 ~do~ |- -do-
Khan Barani
LU 1R 5] Langar " {Asad Khea IMumeaz Kian 100 3 Cultivated - ~ Wheat Raja Shah S/'o 3 ~do- -do- [Componsation
- . Barani . Akbar Shal for crops to
be shared sccording
3 o Langar Sulteny Shak ISaidext Shak 7 4 |Cultivated - _ Whest Setl [ -do- -do-
30 (143 Langar Haji Sarwar Bahadar 40 4 [Culivated - - Puises Self 6 -do- -do-
ID .
TR T %1} Ghakhar Sardar Mchoaood  [Muhsenenad 90 4 |Uncultivated - [Open Scrub _ _ 10 _ -do-
Khan Khan i Forest - S0
bushes
32 114326 4 :
13 han Muhssunad Newaz [Sher Almed 200 4 |Uncultivased - |Open Scrvb _ - 12 R -do-
. |Blvl Forcest - 30
¥ hawn Ghakhar Mat., Yousal Swltan |- 43 4 Iumnmndlm 14 _ . - - «do-
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APPENDIX “E”
GHAZI-BARQTHA HYDROPOWER PROJECT
Shact 3ol 8
500 kV TRANSMISSION LINES SYSTEM Yol
FOCUSED CENSUS SURVEY DATA
{Patial}
1 arcation Toul ]l.-nd Ares Type of the Ty': a N'o Cenps Sows et \Miscelisneous Informetion
SN . of T . of Trees in Neme Remarks
o luwer ‘ :hl"m; Village Nome of Owrer | Fother's Nanve I.-mf:hg Acgeiend Acquired Affected \;lnura Cultivator Livestock | Celtivation] Type of
awrs #) {Kumaly , Land Area ummer Na.) Method | loiding
1 2 3 4 [] [ 1 [} 19 i 12 13 1 15 16
SO L i Ghakhar | Muhassnad Zaman | Ahmod Khaa " Uncultivaicd - i . i 1 - -do-
Raniar
Rab Nawaz Khan | Wans Khan
- Armie Muakdvar Kala Khan
36 (14330 Ghakhar Mt Vouaat Sultan |- 1t Safaida - 65 - - - - -do -
SN LS 1 Beblol Taj Mearumd  |Karam Khaa R Wheat Self ] Tractor | Purchmed
n 14332 Behlol Younae Khan Muhammad R . _ 13 - «do -
iﬂm__
S (L ) Behiol Laral Khan Muhamenad ~ [When Self 1) Tracior -do-
Khan
Taj Mehammad | Karam Khan
0 {14334 Bechdol lr' d Risz [ hamarad [ 45 . [Whent Seif 3 -do- -do-
Akbar
111 Tarbela-Barottha Incoming Double Circuit [ & (1
L1I (] Barota Abmed Khaa Ghulam Sarwar ® - Wheat Self 4 Tracsor | Inherited
2 {4 Barotha Khan Bahadar Mehnga Khan _ Wheat Self 3 -do- -do-
3 s Barotha Kham Bahadw, Muhammad b3 . Wheat Sell s «do- -da~
Fazal Dod Sher  |Khan
. Khan & Jafar Khan
Taj Db Khan Bahadar .
“oIe - Faich Khan Fazal Dad 12 _ - R - - ~do-
R (B {Daroths Saif-wr-Rebmen » R Wheat Seif 2 Tracton ~do-
% -8
AL o1 Ghariala Sheikh fjaz . 16 _ Wheat Setf 3 -do- -do-
8 {10 Ghariala -do- - - _ Whest Sef _ .do- ~do-
¥ {en Ghariala -do- - 38 N Wheat Seif ~ -do- <do-
5o 12 Ghariala Safdar Gulab 1t = Wheat Self 3 -do~ -do-
51 1-13 Ghanala Aurangzeb Ghulab 16 _ Wheat Self 2 -do- -do-
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APPENDIX "E”
GHAZI-BAROTHA HYDROPOWER PROJECT

S dof 8
500 kV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA
(Patial) '
) Yord Ares] Typearin] . AMiscelsncous [nformetion
Laeation Touad to he Type of the of Trees In Crops Sewn N Remuta
Se.No Tawer | of Yower Village Name of Owner | Father's Name | Lstwdhuiding] Acqued Acquired \":1 od Winder & me Livestock | Cultivation{ Typeof
(Khaws N\ (Ranal) (Kanal Land ) \ Susmener (Na.) Method | Holding
! 3 3 1 3 ¢ 1 3 y 10 n 1 13 L % 1
YR (NT} Ghaiala | Muhasemad Nawaz [Shwer fhang 0 T [Cusvaics - O Self 2 ~do- do-
Dara : .
s ™ - " ~ 2 «d0 -do- |Comperwaton
b . - -
[ (Y Glacals  {Malix Fatch Khan |Mian Ahmed 00 1 guw'-m _ |Olseed oz for copa o
i be shared sccording
Strex Abaved Stabia I Wiren St ~do- | -do-
L]
e Mongivali | Ashrsl Sher Trang ] Vegdable  [Sdlf 4 -do- ] Porchmed
5 [ IMongivak  [iukam Dad Stkandxr 3 Vegaable  {Self 2 “do- “do-
% | Sabe Fonean Dad Mchdi Khan n Oilsood Fdf - -da- “do-
3 e Sakar Wbl Kb [Giretomn 3000 Olsced “Nf:m" ' o 4 aount for crops 1o
z‘:‘“‘““ be shared accordmg
Tl Salac v Khaa Dowst 000 v [Cudvacs - T [Whem St - -do- -da-
Mubharrenad Barard
L (T Salar Muhsmerad Al [Mubammad 000 §  |Cultvaicd -  [Safada - 13 [Whea Sdif - ~da- ~da-
| Kha N, o Baram e edo e ~do- )
N R L Sawals Nisar Kban Lal Khan 150 T [Cuvaed- -] . [Whea Fn.;uwn ' do do kam‘o
; : 1 ux i
. B Bararé be shared scoording
L ST | Sarwals Yousd - 40 3 T |whent Self _ ~do- -%-
& jin pm— AnDed . [Sea 5] r — [hen Saf T T | -do-
. : s -
[-2§ Sarwakx 11aq Nawaz | Mubarronad 50 ‘ _ fwhem Self 4 &
B 1-26 Sheen Bagh  |Miskeen Weis Khan 30 3 ~ Olscad Seif _ ™ ™
|Karim Khan Doutst Khan " . |oisecd Self 3 “do- | lnheritad
- 3 ~do- «do- jCompeeastion
e 17 Sheem Bogh |Malk Kb |- w0 4 - |When Khall . {emomt for cropa 10
Khan be shared according
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GHAZI-BAROTHA HYDROPOWER PROJECT

APPENDIX “E”

500 kV TRANSMISSION LINES SYSTEM St 3o
FOCUSED CENSUS SURVEY DATA
. o)
i i |,;.¢r.uo- ) Total Lu: :‘. Type af the -?‘,;; u‘.. Crope Sows e ar Miscellonasus {nformation
. uwer | of Tuwer | ViMlege | Name of Uwwer |Father's N vired reesin ame
(Khasrs #) ' Hhieme l‘:‘:m:'" | Acquined “‘,“ | Aected ‘:""’ 2 | Cuurator | Livestock | Cativatien] Typeor Remarta
n AKseepy | " Are smees v (No.) | Method | Tekding
" ! ) 4 ] 6 ? [ ’ 10 i 1 T} u s i€
28 Sheen flagh  [Bakiwhas Kban  [Astam Khan 1500 N j Wheat Self 9 ~d. |- -do-
[} 1-29 Sheen Bagh do - . do - I R Wheat Kamm Khan _ .do- <do- [Compersanon
acnownt for crops to
e shared 8
68 30 Stvoen Bagh |- do - - do - 1+ [Cultrvated i Whes Sher Khun _ -do- -do- |Compensation
Barany amount for crops o
be shared accorda
C (BT} Man Moruwar Khan  [Banaris Khan 150 [ ultivsied - _ Maize Setf 4 ~do . ~do-
> Barani |
A S E Mari Ghutam Khan | Rashid Khan 700 T [Cultivaied - T Whe Tarq Kban S/o i @ | -do- [Compersation
" Barand + {Warn Khan amaunt for crops %o
e f socondi
[ 30 Mari Mst_Hashewt Jan | Wife of 10 1 ~ [Wheat Self [ ~do- -do-
{Muharemsd
7 - Akram
2 M Mari Masood Mir Haider 60 3 R When Self 3 -do- -do~
3 e lM.n Ehsan Khas Ahmed Khan 100 4 _ [Pulses Self ~ -do- ~do-
Lo 1B [n-mx Abdul Sanar Muhammad 150 ] i Pulses Self 3 -do. -do-
Albay
LA (31 Baryar Swdar Igbal Khan [Akbsr Khan | 400 4 _ [Whem Zabie Ahmed S/ 1 ™y ~do~ |Compensanca
- Fazad Dad amommt for crops o
be shared sccording
% s lnm |Hastam Alistar & lmji Ahmed 100 4 - Oilsced Scif 3 -da- -do~
hw Afl .
LA 5T |Baryar Nooe Abdullsh  |Noor Ahmad 50 ] . Whext Saif _ -do- -do-
1
LLI (7 Tasises Shaenis Khan, Akbar Khan 1500 4 Cultivated - [Phalsi-2  [Whem Self ~ ~do- -do-
Nawazish Khan & Barard
[ (1 Jasian Shandm Khen,  {Akbar Khan 1 {Culivated - [Phalai-3  [Whest Seif _ -do- ~doe
Nawazish [Jun & ﬁaar-i
0 [i42 Tasin Shamion Khen,  |Akbas Khan 4 [Cutivated - [Phali-2  |Wheat Seif _ do- -do-
Mawazish Khan & Darmi
LI L2 Jasan Shamim Khan, | Akbas Kun 4 |Cultvptod - {Phaisi-4  |Wheat Self _ <do. ~do-
Nawazish Khan & iBm
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GHAZI-BAROTHA HYDROPOWER PROJECT

APPENDIX “E”

Shest€of 8
300 KV TRANSMISSION LINES SYSTEM
FOCUSED CENSUS SURVEY DATA
(Ponal) :
Miscallaneous lnlermation
s e [t o T ot [ oo | -
Se.N ¢ L
o Tower u: Tower Viliage A of | £ 's Name : g Acy Aequired ATected Winter & Culivator Livestack | Cuktivation| Typeof
S (Khasra my (Ksnal) N Loy Ares Sumemer N Method | llokiing
! 2 3 1 s 5 1 s y " m m 13 m ) 6
L2 1817' Nawazsh Khan | Akbar Khan 1300 1 Cultivated - . Wheat Self & Miskeen ~ -dg- -do~ [Compcreation
’ Baram S/o jandad | sivount for crops te
be shared accorfing
LI [FT Daryar Shaim Khan | Akbar Khan 1500 _ [pube Seif . «do- - do~
'Y 73 Kahura  [Shamix Deh 1200 Vhalzi - 130 _ - - do- | lnherted
I
L ) Immn - do - ~do - B - - -do - -do -
%% |iag }thm o - R N N N Tdo- “do-
87 ha9 ll(alm “do- Tdo- N N . “do- ~do-
LU (X7 lebun ~do- 30~ N N _ ~do- -do-
LA (X7 llcum oo~ da- _ N - -do- -do-
% |92 lKnmu Shat Ghulam Sarwar "do - _ - 6 - - da-
LI (X7 IKﬂm'n Sheens Khan Sher Khan [ Whest Seif _ Trwoxx -dae
L2 (K1) ]u-m Asif Kban Dilawar Khan 12 _ [Whex Self - -da- -do-
BERREE Kabwies Shamiat Deh . 200 Open Scrub . _ - - «do- ~do-
Forest - 50 .
- bushes
% 136 Kahotrs [Munstm Kban JLal Khan 58 _ Whent Seif s ~da- ~do-
9 87 lu-n Abdul Ssleen N 33 _ |Whemt Setf i ~do- -do-
9% s luan JRab Nowaz Allah Dad Khan| ) T [ Whent Sel " Td- ~do-
LU (X luun Al Khaw Mechar Khm 38 _ |Whent Self _ ~do~ ~do«
9 |16 Kalwars Adalst Khas Gholam 12 N Whest [Self 6 -do- ~dgs
] Muhsmemad
Razs Saculish Khan .
9 Jel Kahutrs Karam Dad Noor 50 R Wheat - Gram |Self - -do- -do.
, uhsrmemad - 3a- ~do~
10 1& Kautrs  |MursfarKhan | Allah Dad 4 R Self - -
Murahi reee —
w he ]um- [Muharenad Khan  JMehas Khan 30 ~ Wheat Self _ .
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* APPENDIX "E"
GHAZI-BAROTHA HYDROPOWER PROJECT - :
S00kV TRANSMISSION LINES SYSTEM - Shea 7 ol3
FOCUSED CENSUS SURVEY DATA
(PoNial) -
ety r Location Toi ":‘::" Type of the "(’T' 4 N‘u Creps Sown Narme of N d
o0 4 W N, Wl Trewsin h emaris
awer (: h’::o:) Mg Nuwne of Ovwner | Father's Namwe lTol‘q Acquired Acquered Affected Winter & Cultivetor Livesteck } Cultivatbon] Typeof ) R
tRanett | f.and Summer 1Na) Method | loldiag
L 2 ] 4 s 6 7 1 9 " 1] 12 13 1] 1s 16
2 et Kahura  [Kikd Mehmood  |Azad Khan 7} 4 [Cultivaed - | Wheat - Gram {Kals Khan . - do - cdo-  Comperustion
) Patani | amount for crops 1o
be shared scoording
0} fres Kahura  JAuangzeh Shahia n +[Cultivatod - _ |Whest - Gram jLat Khan . -do- ~do-  |Compcrasion
Bararw amount for crops 0
be sharod accordiig
108 o6 Kahutra Shamiat Deh 0 1 [Cultivared - _ [NALA Seif - - -do-
Bararg
s 167 HKahm Shekh Waheed  [Fazal Kanim 32 4 [Cultivaed - _ Wieat - Maize {Self _ Tractos -do-
; larani
106 (148 Khawa Ghulya Noor “ 4 [Cultivaied - j Whest - Maize|Self ] -do- .doe
ad Baran -
Hayst Muharunad  {Fasch
Muhanmad
107 {169 |Khaws S aedsr Qadar Khan 1500 4 JCubtivated - _ Wheat -Pulacs | Self - ~do - -do-
1wt |70 Khawa Raja Khan Sher thang 10 I Cultivated - - Wheat - Maize| Sher Bahadar S/o . -da. -do- |Comperaston
Barani Jhang Bahadar {smvount for crope o
e G
9 (171 Khawa Ared Klun Mirza Khan 300 1 _ Whest - Maize|Self 3 -do- -da~
o {173 !K)uwa Ghedam Fand Sher fhang 10 1 i Whest - Maze{Self _ - -do- -doe
ny n Fﬁm Abdul Qayyum  {Sher Jhang i) ) ~ [pubes Setf - - -do- ~do-
112 174 Khaws [yen 2 Nawaz | Mok Y rry 1 N Wheat |Hashizn Kkan 8/0 _ -do- <40+ |Compensstion
5 Mk Naw | Akramm |Mubamevad noumt foxr crops 8
‘ Sadiq be shared sccording
Msm Kals Khan w Cultivaied - - Wheat Self - -do- ~do-
| Muhaswrad Raza &) Barang
TEN(EZ] Khaws Absned Khan Sher Ahmed 100 + Uncultivased - {Open Scrub {NALA - - - ~do-
i Forest - 30
bustes
14 }1-76 Khawa Zaroek Khan Armr Dad 1] ) Cultivased - = WVheat Self . Tractor -doe
Barani
Kala Khan, Nawar |Shahdad
lxh- & Haji Hasti
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APPENDIX "R”
GHAZI-BAROTHA HYDROPOWER PROJECT T et
300 kV TRANSMISSION LINES SYSTEM »
FOCUSED CENSUS SURVEY DATA
: (Patial)
; Miscellanvous informmtion
1 wcatien Tolal L‘:‘:“ Type of the :‘"; a N: Crops Sewn Neese of Remerics
Sr.No Tower of Tower Viftage Nome of Owner | Father's Name | Landholding| * Acquired fees Winter 2 Livestock { Culivation{ Type of
. , Acquired Affected . Cultivetor
(Khasra #) (Konal) (Konad l.oand \ren Summer (No.) Method Holding
! ? 3 4 s 6 1 [} s " u 12 [F] " 18 16
1 hn Bah Kals Kha, Nawaz [Shahdad 0 3 |Cultvated - | Whent Seif 6 ~do- -do-
Khan & Hap Hasi Marary
e i Rahlwal Hayst Shah Shah Husaan is 3 N Wheat Self - -do- -do -
TR (X B Bahiwal  [Sattar & Kala Khian [Nawaz Khan 3 r T Self B -do- | -do-
Shahera & Umar | Bhola khan 1 _ [Maze Self _ -do - -do-
Khan ' - v
Mst Gohae Wifc of Rustam u — [puises Self - -do-
kKI\zn
s lis0 Baliwal Macaood & Nawaz Khan 10 3 _ Jotseed Self 6 <do- | --do-
avvam Khan
Razsq Qalandar 12 ~ |wheat Self 2 ~do- -do-
Shahzad & Karam Khan N _ [Wheat Self ] ~do- -do-
1 fim Bahiwal pmw Azrem Khan 1S 3 ~ [Wheat Gram [Scif 2 -do- ~do-
10 fI-n Bahlwal Shaad Khaa Karim Dad t 1 _ | Wheat Gram fseif 3 ~do- -da-
[MMW Karm Dad 12 _ Wheat ~Grarn |Self _ -do- -do-
Moot Akba Klun 7 — [Wheat Gram [Self 1 ey do-
Al Haider Wali Dad 14 - Puses  |Seif s ~do- -do-
|Moharam Kban | Azcem Khan 18 _ |Mauze Sell - -do- +do- |-
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Appendix E

CROPS YIELD BY TYPE OF LAND
AND THEIR RATE OF SALE IN VARIOUS REGIONS

Crop yield per Kanai by Type of Land Rate
Region | Crops |fmigated| LAS Lapara Hill Mera | Riverain | Rakar | PerKg
Kg Kg Kg Kg Kg Kg Kg (Rs)
CHACH
Maize 900 510 0 550 460 540 0 10.00
Sorgtium Q 320 0 400 290 o 0 15.00
Millet - 690 27¢ 300 225 0 0 15.00
Peanut 640 640 ((ﬂ 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
Peanut 640 640 o) - 640 640 640 640 20.00
Wheat 850 450 480 0 360 500 0 8.00
SARWALA
Maize 850 3e0p 0 350 340 0 0 10.00
Sorghum 310 0 0 350 280 0 0 15.00
Millet 625 240 0 260 200 o o] - 15.00
Peanut 640 640 0 640 640 640 640 20.00
Wheat 810 425 470 Q 320 490 0 8.00
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CLEARANCE CERTIFICATES



Mo.39/17/95-Arch{P: 11 )
GO VERMIYENT OF PAKISTA

t

"NO OBJECT(ON CERTIFICATE

The Department' of Archaeology and Museums had carried out
Archaeological Survey/Study along the proposed aligninent of the {ollowing electric
transmission tines in connection with Ghazi 8aroth Hydrorpower Project {500

Transmission Lines) :-
l. 500 KU Barotha - Tarbella -Gatti (I&!l) incoming lines of approximate
fength of 35.50 Kitometers,

(. $00 KU Barotha - Tarbella -Gatti ((& [} oulgoing !ines of approximate length
of 42.30 Kilometers.

(. 500 KU Barotha - Rawat ((&1l) lines of arproximate length of 161.90
Kilomefters.

Since no archaeological site/evidence has been recorded during this survey

therefore this Derartment has no objection {or the prorosed work.

However, any evidence of Archaeclogical remains if found during the work
may be brought in notice of this Denartmenl. ’

h

(SAEED:UR-REHMAN)
Director General

t _-DEPARTMENT OF- ARTHAEOLOGY -
AV NIODIABOY
R ' .r . .: X S P,
ot . ‘Karachi, the 17th January, 2000.

W



No.39/17/95-Arch(P: I1) Karachi, the 17th January, 2000,

/

Copy forwurded for infomation and nscessiry
action to the Curalor, Archaeological Museum, Taxila with
refefence bto his letter No,90/99-1154, dated 24th
December, 1999 , )

— 2y

, N o AsC HCO"", . . I (//, \,'.
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0 . - .

i wesene e <
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TR 4

R ' P,
;tcé_r).. ) o ( TAHIR SAEED )
00,  A=ZSISTANT DIRECPOR

e

. Curator
%rchamlnglmi Museum
TaxiLg ,
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SURVEY OF PAKISTAN .

No.: €
Office of No.” Party
Dated the ....)..=04=?n0N
~1;l.‘nﬁt 1= SURVEY PARTY .
Telephone :-
. FROM :- £
THE OFFICER-IN-CHARGE NO.” PARTY

SURVEY oF PAKISTAN

To
The Cenerrl ¥emrper,
Mr Trafic “arvione,
Hegdquerter C.AL4,
Yarechi,
funs - Teire nr 4 D0 T Ny
Tafl= Mief Wmginear lettrr Yo 2750RC/CT/IN

Antard, Pl taannn

Ag rrpired in 4he strve v farred let'nr v ‘ursveper
cort of X Yor Tovers <i*as of 00 YV Trapemg-sdnn lt-en
rerrinfE reer hy prropored Ielem-%ed Jtrport bre hren comnleted.

" In thim connection and en deoclided in the maetins vith 2he méviox
offictels of CoA Aathority, "t rnd urndareirnen 4k=¢ +pp
"urvey Of Prkirton «wi1) provite ¢thn dlsrsnce 0¢ ench ¢0or from
the center 0f Nunway vhich 2rea sur/iciant “o freue the N,.0L.7 to
YIOL Yy Cofele Tharefore p Mrt af 2 nrree chrodpnr *he 41 strnce
of rpch tover from 4the centor of run: sy {n estacknd for oaur
ecnrideretion,

The dintence «re vri*tan o~ +the rutlieched shert .,
A e AT R TS rofd colour. 14 1r furthrr nfde? shr* thpe ernriinrten
of thage toveres »111 te suprlied nfter oMtninine +hr elearrrce
from the Nirnctorste of *{1itary Intelleprnre G010 e riptnad .

Cpfork ey

Moli.Two oopise showing Atatence 0.6/%0,6 prrTy
snd Ordpinel Fhrat No,43C/14 A A g e
vhich Belonge 4o 4PN {p PecATRYeSTY
nttrched,

Corv tor_

1. The M r-ator Hmtonr-r-mefry,ru:-vev of Prkirtnn, Pr- plnintd

for hies kind 4nformna<ton,rinrnnn,

e The Chief ™Mpincer FIV Mowih YeT M eTy Lrbh-vn o>
insometion,rlrnen. '

X T?’m Fxecutive T™rin-rr SA0 YV FIN for { necrmrtinr,
~lrcea,
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NATIONAL TRANSMISSION AND DESPATCH COMPANY Liv

: QFFICE OF THE
A Sy5eae CHIEF ENGINEER(EHV)'N'NTDC
: GSC HOUSE, GULBERG-II, LHR
Noé‘r)' 1= enviN §8P-1B) DATED: _f-$./2000.

Mr. Anis Ahmad Chaudhry,
Chief Environmentalist,
Pakistan Hydro Consultants(PHC),
Power Complex Colony,
A

SUBJECT. Transmission Arrangement for Power Dispersal of Ghazi Barotha

Hydropower Project -
Supplementary Report on Environmenta! Impact Assessment(EIA)

& Resettlement Action Aclion Plan (RAP-|1) .

in continuation to this office letler No.3493—3501/CE/§HWN 0§led
25.03-2000, the raquired "No Objection Certificates” for the construction of T/Lines

tor the Power Dispersal of Ghazi Barolha Hydropower Project obluined from u'na
tollowing organizations through their letters shown agamst each are forwarded herewith

for further necessary action please.

1) Civil Aviation Authority, Karachi(CAA) letter
No.HQCA/1147/ATS(Vol-ll) Dated 17-04-2000. ANNEX-

2) Environmental Protecuon vepit: (£1-L) Lovt. of
Punjab Lahore, letter No.348/1204/F-01/2K-B/EIA/

EPO Dated 18-04-2000. ANNEX.1I

With the submission of Census Survey, N.O.C from Puniab Fores! Deptt:

inclusion_of clau re-ve n t. NOC trom CAA,
Environmental Protecclion Deplt: and submission of revised schedyle for T/Lings. all
the required actions on the part of EHV (North) for E!A and RAP-1| advised by Pekistan
Hydro Consultants through their lelter No.CWCM/WLU/7783 Dated 27-12-1999 have
been completed. '

in view of the above, it is requested to arange submission of the final
EA & RAP-l report to the World Bank at the earliest for limety completion of the T/Line
faciiities for Power Dispersal of Ghazi Barotha Hydropower Project. ‘

D.A/As above.
. 1 L a0%,
wricr I3 ¥ (2% { N
ORTH.NTDC
cc:- LAHORE

1. Member (Water) Wapda House, Lahore, Attn:- Ahmed K hatti, G.M(P&D |
50]-Wapda House, Lahore, w.r.t. his lettler No.D/GBHP-36/119 DT: 28-02-2000
g. ghle! Executive (NTDC) WAPDA House, Lahore.
. Chief Executive and Construction Manager, Pakistan Hydro | -
E-2, Guiberg-1ll, Lahore. ydro Consulants. 22:A.
: gm(g P.%()GSHP) Power Channel Village, G.T. Road. Hatlian Disti: Attock.
. G oord:} Power, Wapda House, Lahore, w.r.t his | 7-
T-30(PSM) dated 18.03-2000. * letier No 727-28(GMPY
. G.M(T&G) NTDC. Wapda House, Lahore.
. P.D SO0OKV(ERV) North, NTDC, GSC House, Lahore.
.- 8. Mis. NESPAK NESPAK House. 1-C. N-Biock, Model Town Extn: Lahore
.-l Aftni- Mr. Tariq Shah, Projejct Manager. ‘
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ENVIRONMENT PROTECTION DEPARTMENT q
NP

Govemment of the Punjab
4 - Lytton Road. Lahore.

' NO.J¢4 §/1204/F-01/2K/ £-8/BIA/EPD.

DATED.__IE__/04/2000.
The Chief Engineer (EHV) North, -
Nstional Transmission & Despatch Company Ltd., L
<. 34-Industrial Ares, Gulberg-II1,
Lahore.

B
Subject: NOC OF ENVIRONMENTAL PROTECTION AGENCY, PUNJAB
e TRANSMISSION ARRANGEMENT FOR POWER DISPERSAL OF GHAZI
BROTHA HYDROPOWER PROJECT (Ln 3965-Pak) ENVIRONMENTAL
IMPACT ASSESSMENT (EIA) AND RESETTLEMENT ACTION PLAN (RAP-1D)
Kindly refer to the Envirorumental lmpact Assessment and Resettlement Action
Plan-U (EIA & RAP-II) submitted vide No. 923-27/CE/EHV, dated 25-01-2000 for the above cited
project for approval of Environmental Protection Agency, Punjab. ‘
Environmental Protection Agency, Punjab approves the execution of
aforementioned project subject to the following conditions:

(i The proponent will take all remedial measures as proposed in the EIA & RAP of the
subject project.

(ii) The proponent sssumes full responsibility for all ad\.'er:e environmental effects
within and beyond the strip of 25 meters on either side of center line of the
Transmission Line.

(i)  The proponent will compensate for the loss of trees and shrubs (spproximately
30.000) because of the project by entering into a contract with the Forest
Department, Punjab for providing plantation on state land.

(iv}  All claims of the Project Affected People (PAPs) will be settled through Ghazi

Brotha Taraquati Idars (GBTY). .

DEPUTY DIRECTOR (T.T)
. E?d:t. No..___,_/IZM//P-Ol/'____/EIA/ZOOO. Dated _____ /0472000,
A copy is forwarded for information to: . ) .
RE The Secretary, Government of the Punjab, Forest, Wildlife & Fisheries
Department. '
2. D:. Riaz Ahmed KXhan, Chief Executive, Ghazi Barotha Taraquati Idara

(GBT). P.O. Box No.11. G.P.O, Attock..
s The Dioute. O ULLTLICOLTT N. TNA. Bunjah T aharn

ASS x?&?&'roa (BIA)

TOTAL F.Q4
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!.?".m' 'o;' WON 183:08 FAX 92 21 0218768 HQ CAA DTS @oo1
" HEADQUARTERS
~ Civll Avistion Authority
-~ ""Quaid-e-Azam International Airport
j',h}nv'gu;."dr ’ Karachi-75200 (PAKISTAN)
' Tel No. 92 219218756
Lo Fax No. 92 21 9218758
e-mail : gramiscas@www.fasconm.com
HY' \ V1147/3/ATS(Vel-T) Dated {7l April 2000
- DearSir,

SCHEME OF GHAZI BAROTHA HYDROPOWER PROJECT
JSSUANCE OF NOC BY CAA FOR THE SELECTFD ROUTE OF
S00KV T/LINES

I, Reference 0 vour lettar No 776-80/CE/EHV/N dated 22" Janaury 2000 on the
sulv'::r SOP lefier No 928/40-0 Gen dated 7™ April 2000 regarding issuance of NOC
to WAPDA addressed to HQCAA and a copy endorsed to you. L

Civil Aviation Authority has 1o objection to the erection of poles on circvit No

"
t -
" 1 & 7 elated with Power dispersai of Ghazi Barotha Hydro Project as per details
i ghvir tolows.

s) CIRCUIT No-1

TowerNo 7 Tower Height 1670 Feet
Tower No.10 " " 1614Feet
Tower No.13 “ " 1568Feet
Towrar Nna 18 “ it 1€C0N.1 X P

Tower No21 - - 1700Feet SeaLevel !
Tower No24 " ¥ 1743Fcet |
Tower No27 - “ 1799Feer

« 'Chi.  cugiaeer (EHV),
North NTDC, 34
Industrial Area Gulberg-111
Lahore Fax No 5756994

B P



h) CIRCUIT No.ll

s TowerNo.7 7>wer Height 1662Feet

¢ Tower No.90 . * 1659Feet

s  Tower Ne.12 . “ 1557Fcet Above mean

e Tower No.13 - " 1562Feet Sea Level.

¢ TowerNo.18 . - 1613Fcet | .

- ¢ TowerNo.2l " » 1661Feet

3 C'AA has no objection for the crection of rest of the remaining towers. The
heig’: ! the above stated towe_;;rshould not be increased without the permission of

Ca.- Thaese towers should be Jighted by day & night.

4. “sis is for your further necessary action.

\ssuring you our best cooperation at all times.

Sincerely,

(M.JAHA AN)
General Manager

Copy tve
1. O No-6 Panty
SO i+ valpindi

2. . imont Manager
CA - vlamabad Airpon
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AMENDMENT CLAUSE
FOR RE-VEGETATION






iy <k y PAKISTAN WATER AND POWER
iy (11:7F DEVELOPMENT AUTHORITY
LAHORE - PAKISTAN

TRANSMISSION ARRANGEMENTS FOR
POWER DISPERSAL OF GHAZI BAROTHA
HHYDROPOWER PROJECT '

" (ADB LOAN NO. 1424-PAK) - -

CONTRACT DOCUMENTS 2017-4
CONSTRUCTION OF TRANSMISSION LINE
FOR IN AND OUT ARRANGEMENT

OF TARBELA - GATTI 500 kV
CIRCUITS 1 & 2 AT BAROTHA

VOLUME |

MARCH 2000

NEX n~aTionan
FREK FENGINERRING SERVICES
PAKISTAN (PVT) LIMITED :
NFSPAK HOUSE. 1-C BLOCK "NT.MODEL TOWN EXTENSION LAHORE - PAKISTAN






CONTRACT DOCUMENTS 2017-4
CONSTRUCTION OF TRANSMISSION LINE FOR
IN & OUT ARRANGEMENT OF TARBELA-GATTI

500 KV CIRCUITS | & 2 AT BAROTHA

o :
PR P
SIEENL

AMENDMENT NO. 1
TABLE OF CONTENTS
St.No. Description ' ' Page Ng.
1. (lause 42(3) of Conditions of Contract-Part | ‘ {
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TRANSMISSION ARRANGEMENTS FOR
POWER DISPERSAL OF GHAZI BAROTHA
HYDROPOWER PROJECT
(ADB LOAN NO. 1424-PAK)

CONTRACT DOCUMENTS 20174
FOR CONSTRUCTION OF TRANSMISSION LINE
FOR IN AND OUT ARRANGEMENT
OF TARBELA-GATTI 500 KV
CIRCUITS 1t & 2 AT BAROTHA

AMENDMENT NO.
Clause $2(3) of Conditions of Contract - Part | shall be read as [ollows:

Contractor  will pay compensation for unavoidable crop damage. free cutting
relocation/damages to houses etc. that occurs on the right of way in cultivated areas and
cost of acquisition of land (if required) for inswllation of towers and NTD( will
reimbhurse the same on actwal hasis 1o the Contracior after verification of his invaices by

the concerned NTDC site engineer.

The additional cost of resiorationsre-vegetation of sites. if anv. and dulv verified by
NTDC/NESPAK Site Engineers shall be payable to the Contractor at actuals. The
Jidemtification of gquanium -of re-vegeration required shall be made at the commencement

of the work and approved hy NTDC and NESPAK.
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APPENDIX 11"

DATA ON INCOMIE AND
EXPENDITURES OF
AFFECTEES



APPENDIN - 1]

SOCIO-ECONOMIC IMPACT OF 500 kV
TRANSMISSION LINES SYSTEM

A detailed social survey has-been conducled 1o assess the socio-cconomic impadd of
Transmission Arrangements for power dispersal of Ghazi Barotha vdropewer
Project on peaple whose livelihoods are likely 1o be affected by the transmission
lines sysiom. The survey was compleled on May 28, 2000.

The survev work was carried out by holding scoping sessions, personal contact and
colledling, information through two (vpes of questionnaires. The first for colledting
dala on income and expenditure for thivly-six house holds, three farm howses and
one poultey farm and the second for persons losing 25% of their land.

The questionnaire mainly covered data relating to income and expenditure to meet
the objectives of the project and establish base line socio-cconomic conditions and

likelv impact on the residents of the area.

The datais enclosed hereswith as Annexures 1, 11 and NI,

e
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Anx-1

Social impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

Annex.!

36 Houses
Type of Owner's Kame Name of | Status of Area of Plot Type ol | Estumated Annual income Totat . ,E(p‘ndi- lincome .
S No |infrastruc- Plot’  [Stree- Occupant ' | Occupant * [ Covered| Open Total fConstruc. Cost Agrncul- Othes Loss Due
ture’ ture acea nes area tion * ture Sources To Dis-
(Sa. m.) }{59. m.}} {Sq. m.) Rs. Rs. RS, Rs. Rs. rupliion
A, RESIDENTIAL
BUILDINGS
Muzattar . .
t Heuse Khan Dito Self Crner 136.00  |564 00 §900.00 < 118.944 00 3.000 36,500 42.000 36.000 4,200
Walz .
2 House Khan _ [Oitto Seif Qwner 12600 259.00 |395.00 2 14 604 00 38.000 36.000 33000} 3000
Shan
3 House Nawag |Ditto Sell Owner 211.00 {489.00 {70000 8 116.472.90 3.000 41 000 47 000 42.000 3,800
Noor
4 Houss s Ditro Sel Ownef 102.48 24756 135014 ot 36,27, 92 26.000 126.000 154.000 75.000 8.000
iqbel Gut .
5 |House Khan Ditrvo Hayat Tenant ”96.00 22400 {32000 ol 213098400 35000 78000y 0 3130 150.000 5.000
. Rab |Munammaa .
s House Nawaz {Dito Sarwar Tenant 71.75 13000 {201 7S c 25.399 50 90.000 280001 ° 138.000 78.000 $.000
. : ’ .
7 House Azeern  {Ditto ° Self Owner 52.00 28200 |34400 ol 2154800 11,400 48.400 59.000 31.000 3.500
M.
3 |House Albar Ditto Sell Ownet 122.00 [e1100 [533.00 C 43.188.00 11,400 72.000 £3.400 43.000 3.800
Ghutam
9 House . Do Sell Owner 62.00 187,00 24900 3 34.224 00 X0.600 10.000 40.600 24.C00 3.600
Fazal
10 House lEldu Ditto Self Owrier 51.7S 450.00 1645.00- 3 28 §56.00 584001 1800 114.400 30.500 5.000




Annex.|

- Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

36 Houses :
Type of Owner's Name Nameof | Status of Ares of Plat Type of | Estimated Annual Income Total Expendi- income
$. Mo {infrastruc- Plot’  [Struc- Occupant [ Oceupant *[Covered] Open | Total |Construc.| Cost  [Agricul- Other ture Loss.Due
ture’ ture  area area area vion ¥ ture Sources Yo Dis-
{59, m.) {(Sq. m.){ (Sa. m.) Rs. Rs. Rs. Rs. Rs. ruption
Ghutam .
11 House Abbas Do Self Qwne . 8400  J7000 |1S4.00 D 15.540,00 |  315.000 120,000 435.000 270.000 3000
{Mawia
12 {House Dag Ditto Self Oamer 60.00 33900 Jstico 3 13,120.00 9.000 30,000 29.000 15.500 5000
Mic M, - R
13 House Atzal Ditto Favyaz Tenant 108.00 8090 [189.00 s 19.165.80 240.000 20.000 160.000 150,000 3.400
Tang - .
14 House Azam Oitto Self Owner 26.00 58.80 139.80 [ 9.204.00 300.000 40,000 340,003 250.000 3,200
Ghutam
15 House Abbas Ditto Shing Tenant 11400 [183.00 (297 20 ] 21.990.C0 215,000 120.000 135.000 270.000 3.500
Anayat Fida .
18 [House Al Ditto Jan Tenant 28.81 80.00 |108.81 2 10.158.72 300.000 10,000 340.000 150.000 3.200
Karram .
17 House Khan Ditto Seil Owner 85.00 110.00 ]195.00 2 45.725.00 503.000 40,000 90.000 30.000 1.800
~ |Tahie Muhammad [Muhammad : i .
18 House Khan llyas lyas Tenant 33.00 281.00 |374.00 [+ 32.922.00 - . : b hd
Tahir Khan Khan .
19 House Khan iMuhammad [Muhammad | Tenant 60.00 9800 ]155.00 D 11,100.00 - - - : -
Ghulam '
20 House Munammaa |Ditto Self Cwner 190.00 (25800 {44800 o] 57.250.0C 30.000 20.000 50.000 35.000 3.200
‘late At Sr. Mo 18 3 18, Mr. Tahir Khan (Ex. *APA; holds mora than 500 cres of Agriculture Lang and One Flour Mill. Exact

income / expenditure can not be assessed.



Anx-t

Annex.|
Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System
36 Houses
Type of Owner's Name Name of Status of Area of Plot Type of | Esumated Annual Income Totat £ xpendi- Income
S. No {Infrastruec- Plot®  |Struc? Occupan(’ Occupam' Covered§ Open Total [Construc- Cost Agricul- Other ture Loss Due
ture’ ture area area area tion * ture Sources To Qis-
(Sq. m.) { (Sq. m.}} {Sq. m.} Rs. Rs. Rs. Rs. Rs. ruption
Ghutam
21 Hcouse Jilare Oitto Sett Owner 13700 }342.00 147900 C 48.498.00 32.000 35.000 57.000 48.000 4,200
- (Nazakat Habib-ur- .
22 House Khan Ditto Rehman Tenant 70.00 299.00 1536.00 B 18.640.00 275,000 30.000 305.000 196.000 4.500
M. |
23 House Khan Oitto Selfl Cwner 22800 (730.00 {95800 cC 80.712.00 35.000 130.000 165.000 +2.000 3 800
Azeem .
24 House Khan |Dtio Self Owner 119.44  ]361.60 ]280.14 3 35.765.28 40.000 57.500 | 97 600 48.000 4.700
25  |House [Parvez  Oitto Sel Owner 80.50 37500 [472.20 3 14.436.00 - X0.000 20.000 24.000
Murwa
26 House hMiv Dad |oio Khan Tenant 15250 [(310.00 |562.C0 o] 28.212.50 22.000 5.000 28.000 24.000 1,300
Rajs
27 |House Mattoob _|Dirto IMeharban [ Tenant 7350  les00 |172.50 c 26.019.00 - - - -
M‘ .
28 House [Sultan lDitto Self Owner 24330 |352.60 1596.00 3 134.356.00 36.000 50.000 86.000 70.000 4100
|Fazal
29 House Hussain JDitto Seff Owner 13670 ]93.60 230.30 8 75.458.40 12.000 29.000 41.900 35.000 3.800
Taj Muh-
30 House |ammad | Ditto Seff Owner 91.30 72.00 163.00 C 32,320.20 34.000 - 34.000 30.000 3.000
Note At Sr. No. 27. The Owner Raja Matloob 1s a transgsqiar and he has refused to claim any campensation against the property.



Anx.1

Social Impact
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

Annex.|

36 Houses :
Type of Owner's Name Name of Status of Area of Plot Type of | Estimated Annual Income Total Expendi- |income
S. No.{Infrastruc- Plot~  ]Struc- Occypant * Occupant '| Covered Open Totat {Canstruc- Cost Agricul- Other ture Loss'Due
ture' ture Mea area area tion * ture Sources To 9.“
- 1Sq. m.) }iSq. m)] (Sa. m) Rs. Rs. Rs. Rs. Rs. uenon
JMansan . 2.300
31 fHouse Dar Ditto Selt Owner 9652 242,38 |339.00 A 5565132 32 000 32.900 34 000 42,000 :
Muhamrenge »
g__‘ House Fazd Ditto Selt Owner 216 00 }1095.00 [1311.70 A 214 056.00 - 50.000 50.000 50.000 :
Ghulam
13 |House Muh Oitto Selt Owner 18400 40460 |538.00 ] 101.568.00 85.000 15.000 100.000 70.000 3.500
{Mosque -
E House - Imam 47.00 107 20 115420 < 15.638.00 - 25.000 25.000 20.000 -
M.
35  }Room Yousal 71.30 71.40 c 15.275.60 75.000 10.000 35.000 70000} 2.500
Naseen -
36 [Room Khan 35.00 35.00 c 12390001 90000} 100,000} 190.000 150.000] 4100




Annex.il

30000.00

Social Impact
: Ghazi Barotha Hydropower Project

500 kV Transmission Line System

3 Farm Houses & 1 Poultry Farm
FARM HOUSES

Muhammad [Muhammag N . -
iDera Khaki Khan |Tas Ta) Tenant {30 00 21000 300.00 16.650.C0 } 15000.00 30000§ 25000.00 24000 25G0
Dr Nasir ‘ .

Dera Sh Waheed ]Ditto Ahmad Servant 155,98 77.20 132.98 20.470.82 { 72000.50 120000] 192000.00 120000 4500
Room _|Atdul Razag 40 00 40.00 7 400.00 | 2200000]  48000] T0000.00  52000f 3200
POULTRY FARM
Pouttry  [M Astam  [Ditte Seit 355.80 36580 | 196.401.00 | 70000.00{ 20000 78000 -




List of Persons Loosing Land Over 25%
Ghazi Barotha Hydropower Project
500 kV Transmission Line System

Sr. No. Name of Occupant Totat Land { Loosing | Remaining [Over 25%
1 Pervaiz 2 Gi 100%
2 Kala Khan 2 0[ 100%
3 M. Fazil 2 d 100%

Annex. it



