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GHAZr-BAROTHA &YDROPOWER PROJECT

BNVSRONMZNTAL ASBBS8NZNT RZCDTIVN SUMMARY

1. INTRODUCTION

The Ghazi-Barotha Hydropower Project is a major run-of-the-river environmentally
sustainable power project (1,4SO NW installed capacity), designed to meet the
acute shortage of power in Pakistan. This Executive Summary presents, the main
results of studies of the potential effects of the Project on the natural and
human resources of the northern Indus river plain.

These studies were part of the feasibility, design and preconstruction studies
undertaken for the Pakistan Water and Power Development Authority (WAPDA) by
Pakistan Hydro Consultants, a joint venture of National Engineering Services
Pakistan (Pvt) Ltd., Associated Consulting Engineers ACE (Pvt) Ltd., Ewbank
Preece Ltd., Harza Engineering Company International LP, and Binnie and Partners
(Overseas) Ltd., since February 1990. The feasibility and design studies were
funded by UNDP and the Government of Pakistan, with the World Bank as the
executing agency.

The environmental assessment study has been prepared in accordance with the
Environmental Impact Assessment Guidelines of the Government of Pakistan framed
under Ordinance No. XXXVII (December 1983), the Antiquities Act (1975) and the
World Bank Operational Directives (ODs), the most applicable of which are OD
4.01, Environmental Assessment, and OD 4.00, Annex B, Environmental Policy for
Dam and Reservoir Projects. In addition, the requirements of OD 4.30,
Involuntary Resettlement, and OD 4.50, Cultural Property, have been followed.

The following documents constitute the environmental and resettlement
documentation for the Project:

- Volume 7 of the Feasibility Report (August 1991), which presents the
detailed results of the environmental and social studies carried out
during the feasibility studies.

- The Report on Archaeological Studies (1991), which presents the
results of the survey of archaeological and historical sites.

- The Report on Supplementary Environmental Studies (July 1992), which
presents the results of the supplementary studies undertaken during
the tender design stage.

- The Environmental Assessment Summary (July 1992), which presents the
main findings given in the above Reports and also includes the
impact of the subsequent changes in channel capacity and headpond
storage.

- The Report on Additional Supplementary Environmental Studies (August
1994), which presents the results of the additional studies
undertaken during the preconstruction stage.

- The Resettlement Action Plan (September 1994), prepared ia
accordance with the provisions of OD 4.30, "Involuntary
Resettlement".
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An independent Environmental Review Panel participated in the environmental
assessment and resettlement studies, reviewing reports on the studies undertaken
and specifying aspects requiring additional studies.

These studies have identified alternative actions, mitigation activities,
monitoring programs and institutional strengthening measures, which if
effectively incorporated into the design and implementation of the Project would
reduce environmental and social impacts to an acceptable level.

2. PROJECT DESCRIPTION

The Project (Drawings 1 and 2) will utilize the fall of about 76 m in the Indus
river between the tailwaters of Tarbela dam and the confluence of the Indus and
Haro rivers, a length of about 63 km. The Project has three basic elements: a
barrage, a power channel and a power complex. The relatively flat slope of the
power channel will permit most of the river drop to be utilized for power
generation. The flow diverted into the power channel will be returned to the
Indus river after passing through the power complex, with no consumptive use of
the water. The salient features of the Project are summarized in Table 1.

The barrage, located about 7 km downstream of Tarbela dam and just upstream of
Ghazi village (Drawing 3), will reregulate the daily discharges from Tarbela and
divert flows into the power channel. Compensation water during the low-flow
season and excess flows 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 and 8 undersluices at normal pond level. A fuse plug will help
pass extreme floods. The barrage will include a public road crossing of the Indus
river.

The concrete-lined power channel will convey up to 1,600 cumecs from the barrage
to the power complex (Drawing 2). The channel will be 52 km long with a bed slope
of 2 in 9,600, a water depth of 9 m, a base width of 58.4 m and a velocity of
2.33 m/s. Underdrainage facilities will keep the groundwater table below the
channel invert. There will be 34 road bridges, a railway bridge, 12 pedestrian
bridges and 45 cross-drainage structures.

The power complex (Drawing 4) will be located near the confluence of the Indus
and Haro rivers, in the vicinity of Barotha Village. It will comprise a forebay,
a siphon spillway, two headponds, a power intake structure, five penstocks, a
powerhouse with five 290 MW turbo-generators, and a tailrace channel. An existing
road would be upgraded to serve as an access road to the power complex. The
headponds will allow daily peaking operations. The power will be transmitted by
500 kV circuits to WAPDA's national grid system.

The Project will have an installed generating capacity of 1,450 MW. Maximum
power will be available during the critical months of May and June when the
national system is short of power. The average annual energy output will be about
6,600 GWh.

The total capital cost of the Project, at September 1993 price levels, is
estimated at US$ 2,166 m including the transmission links to the national grid,
physical contingencies, price contingencies and engineering. The cost will have
a local component of US$ 804 m and a foreign component of US$1,362 m.
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Economic studies have demonstrated that the Project forms part of the least-cost
expansion of the Pakistan power system for the full range of sensitivity analyses
performed. The Project has an EIRR of 22.0% and an FIRR of 14.9%.

It is currently planned that civil works contracts would be awarded in May 1995,
with the first unit to be commissioned in January 2000 and the last unit eight
months later.

3. BASELINE DATA

The Project area forms the northwestern part of the Potawar Plateau. There are
three main tracts which will be affected by Project activities (Drawing 2).

The Ghazi tract, in the neighborhood of the barrage and the upstream end of the
power channel, extending to about Ghurghushti, is primarily rolling, rain-fed,

agricultural land (near the river) and pasture (farther southeast).

The Chhachh tract, which extends from Ghurghushti to the Grand Trunk (GT) road
(the main road from Lahore to Peshawar) and from the Indus river to the Ghandghar
mountains is largely Indus flood plain and contains good agricultural land.

The Sarwala tract, which lies between the GT road and the Haro river and extends
west to the Indus river, is the most hilly of the tracts and the land is

generally of poor quality.

Most of the Project area consists of unconsolidated river deposits (gravels,

sands and silts) to depths of at least 30 m. In the area around Kamra and Rumian,
there are outcrops of argillites, limestones and quartzites.

The predominant land uses in the Project area are agriculture and pasture. Some
hilly areas are allowed to remain in scrub forest, but the land is not dedicated
to forest near the GT road, substantial areas are covered by infrastructure,
especially the Kamra Aeronautical Complex.

Between Tarbela and the mouth of the Kabul river, the Indus flows in a wide
braided channel with a number of islands (belas). Some belas are flooded only
very rarely and these support a climax vegetation of trees, shrubs and grasses.
Those located near the river banks are grazed by cattle, with some under
cultivation.

Downstream of the barrage, the Indus water is used for watering livestock,
washing, bathing, and some sewage disposal. Little water is taken for irrigation
or drinking, reliance being placed instead on wells and tubewells.

Groundwater is the major source of irrigation and domestic water in the Project
area, being extracted by a large number of open wells (many fitted with electric
pumps), Persian wheels and tubewells. The depth of the water table varies greatly
in the Project area and fluctuates seasonally.

The Project area supports no permanent natural wetlands or open water bodies,
other than pools along the Indus. These are subject to scour during the flood
periods and to partial drying during the low-flow season. There is little
aquatic vegetation in these pools or in the river.

Wild animals in the Project area are limited and consist of jackals, fox and wild
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boar. Densities of waterfowl and other water-related birds are not large. Game
birds of the area include blue rock pigeon, kaunk (Chukor), seesee, grey
partridge, large and small sandgrouse. Quail visit the area in spring and
autumn. The most abundant fish in the Indus are the mullah, mahseer and chaina,
which are caught by a few part-time fishermen.

The population of the region grew at an annual rate of only 1.6% during the nine
years between the 1972 an 1981 censuses, a low rate attributable to emigration.

The employment structure of the region remains essentially agricultural,
including the service sector. Most agriculture is barani (rain-fed). Land
holdings in the Project area tend to be small and fragmented.

The Project area contains many graveyards and shrines, as well as archaeological
and historical sites dating from the second century BC to the late colonial era.

Baseline data of the Project has been acquired from several sources: reports
and open literature; interviews with individuals of various resource agencies;
scoping sessions with potential affectees, public representatives, government
officials and nongovernment organizations; project-related data collection
programs (population, geology, soils, water); special programs of field
surveys and sampling (water quality, disease vectors, village surveys,
focussed census, income surveys, archaeological surveys).

4. ANALYSIS OF ALTERNATIVES

The major alternatives analyzed are described below, and a comparison is shown
in Table 2.

No Action Alternative. The latest (1993) estimate of future power demand in
Pakistan envisages an increase of nearly 6,000 MW in the peak demand by the
turn of the century from the present level of around 9,000 MW. It has been
projected that various measures being implemented to conserve energy may
reduce the additional demand by up to 1,000 MW.

At present, load shedding takes place on a large scale whenever generation
from Tarbela and Mangla dams is reduced significantly. This occurs during
January when the releases (which are determined by irrigation requirements)
are minimal, and also in May and June when both reservoirs are drawn down.
Reduced load shedding occurs in the intervening period.

Failure to meet this increase in demand will result in more load shedding
which will disrupt manufacturing processes and commerce, and have serious
consequences for national economic development.

Alternative Generation Projects. In the economic assessment of the Project,
alternative generation projects (thermal, nuclear and hydropower) were
considered. Under all the scenarios studied, hydropower has been shown to be
the most attractive option for meeting future demand. With Ghazi-BarOtha
included in the list of candidate plants, it was selected immediately.

Barrage Alternatives. Five barrage sites were identified in the reach of the
Indus river between 7 and 12 km downstream of Tarbela (Drawing 5) . Of these,
two sites, A and C, were selected for detailed study. Site C offered the
advantage of greater storage capacity, whereas Site A was preferable on
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environmental grounds. An independent study by the International Union for
Conservation of Nature and Natural Resources (IUCN/Pakistan) confirmed the
choice of Site A.

Power Channel Alternatives. Alternative designs studied for the power channel
included an unlined channel and twin channels. Both options would have
required a substantially wider right-of-way, with greater socioeconomic
impacts and construction costs. Therefore these options were discarded.

The area studied for the alignment of the power channel is shown on Drawing 6.
The most economical alignment for the channel would have passed through several
long-established villages and this was considered unacceptable. Therefore, the
power channel alignment was moved into higher ground in order to avoid all
villages. The resulting alignment would then have passed through several
graveyards, some very large. Accordingly, further modifications were made to the
alignment to avoid these graveyards. As a result, the power channel alignment
is largely in cut with nearly 70 m cu m of surplus excavated material.

Five alternative routes through the Kamra Aeronautical Complex were studied, and
an acceptable alignment was selected that passes through a relatively less
important part of the Complex.

A number of options have been studied for disposal of the surplus spoil from
required excavations. The spoil will be used for terracing of wasteland where
the surface relief is very rugged and for construction of spoil banks. About
1,640 ha of land will be acquired temporarily for spoil disposal. The spoil banks
will be graded, provided with tubewell irrigation and sold back to the affected
farmers.

Power Complex Alternatives. Five potential power complex sites were initially
studied, between Dakhner and the Haro river (Drawing 7). Jaba, Dher and
Barotha sites were selected for a detailed evaluation. All three sites being
comparable from environmental impact considerations, Barotha was selected as
it offered the most favorable topography.

Various alternatives were studied for the headpond capacity and the embankment
alignments. The selected alternative requires more land, all of it barani and
pasture land with no habitations, but significantly increases peaking capacity
and also utilizes more of the surplus material from the required excavations.

Two tailrace alignments were considered, north and south of Barotha village. The
latter has been selected because it uses the additional fall in the Indus and
result in less spoil.

Following review of several alternative routes, the route adopted for the 7 km
access road from Haji Shah to the power complex (Drawing 8) follows an existing
dirt road which would be upgraded and widened.

Various alternative routes for the 500 kv transmission links were studied
(Drawing 9). The routes selected have minimal environmental, social and
archaeological impact. During detailed design, the alignment and tower locations
will be fixed so as to provide specified clearances from villages and houses, to
have a minimum impact on trees and agriculture, and to avoid archaeological
sites.

I S



5. iMPAcTs OF THE PROJECT

Throughout the studies for the Ghazi-Barotha Project, emphasis has been placed

on early identification of environmental and social impacts. Environmental and

social considerations have been included in the process of selection of

alternatives during the siting of structures, design of components and

development of operational concepts.

The impact of this approach is exemplified by the alignment selected for the

power channel. It is noteworthy that the alignment option that was selected

directly addresses major resettlement concerns in two ways. One, minimal

resettlement will take place because the adopted alignment avoids all villages

by shifting the power channel to higher ground away from the river. This option

significantly increases the requirement for excavation and therefore the overall

cost of the Project, but decreases its negative social impact. Two, the Project

will resettle the affectees in the Project area near their homes on new spoil
banks land provided by the Project along the power channel. This is an

innovative approach which provides the option of resettling people in host

communities with all its attendant difficulties.

Another major planning activity has been early and frequent interactions with

government authorities, local people and local non-governmental organizations

(Table 3). This has kept the planning team attuned to public concerns and
desires, and facilitated the participation of the local population in the

planning process.

As a consequence of this approach, it has been possible to identify and avoid,

or at least mitigate, the potentially serious adverse environmental and social
effects. Table 4 shows the likely effects of the Project components on the

physical, biological and social environment. The principal impacts are described
below.

Impact on Land Resources. The land required for the barrage structures and pond

(1,180 ha) is state-owned land. About 1,000 ha of land will be taken permanently

by the power channel and 1,640 ha will be required temporarily for the spoil
banks. About 133 ha of this land is state-owned. The major land acquisition
near Barotha will be about 850 ha for the headponds, powerhouse structures and
tailrace. About 100 ha will be required for the power complex colony and access
roads. In addition, land would be required for construction of the towers for

the 500 kV transmission lines-to the national grid.

Thus the net loss of privately-owned land to the Project will be 1,817 ha,
whereas about 1,640 ha of spoil bank land will be returned for cultivation after

being provided with tubewell irrigation. Most of the privately-owned land to be

taken by the Project (81.9%) is barani land (rain-fed). The next largest category

is uncultivable (14.7%), followed by irrigated land (3.4%).

A recent study into the productivity potential of the spoil banks has shown that

the productivity of the Irrigated spoil banks should be up to four times that of

barani lands in the area. Thus the productivity of the 1,640 ha of spoil banks

should be about double that of the 3,457 ha of land being acquired.

The Project will influence land use indirectly. Land along the roads near the

living and working areas will acquire value for commercial development and the
owners may Choose to sell or lease their lands for such purposes. Such shifts, j

L9
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and the ensuing developments, will help to spread the money brought into the
region by the Project.

Impact on Water Resources. The main effect of the barrage will be the partial
redirection of the flow in the Indus river. During the high-flow season, the
river downstream will receive the major portion of the releases from Tarbela.
During periods of low flow, compensation flows will be released from the barrage
to maintain aquatic ecosystems and provide local users access to water.

Groundwater inflow-outflow relationships along the river will be slightly
altered, with additional inflow from the pond upstream of Ohazi and, during the
dry season, increased outflow to the river downstream.

Reduction of flow in the river is not expected to affect the local livestock, as
4 substantial pools will still remain. The total cattle herd of approximately

15,000 head consumes less than 0.01 cumecs for drinking.

The lining of the power channel and the underdrainage system will prevent any
rise in groundwater levels. Where existing groundwater levels are near the
surface, the underdrainage system will reduce these along the channel, and help
to alleviate waterlogging.

The main effect of the power complex on water resources will be the disruption
of a small irrigation system near Barotha. Seepage from the headponds will not
have a significant impact due to the relatively steep groundwater gradient to the
Indus river, and will reduce with time as sediment is deposited in the ponds.

Anticipated Project induced development would create a need for upgrading of
existing and development of new sewerage networks and treatment facilities in the
Ghazi-Khalo area.

Impact on Biological Resources. The effect of the Project on flora and fauna of
the riverain area will be minimal.

The loss in riverain ecosystem in the barrage pond is expected to be balanced by
the development of an aquatic ecosystem in this reach and an increase in the
riverain ecosystem downstream of the barrage due to reductions in flood peaks.

Downstream of the barrage, the effect, if any, will be limited to the braided
channel zone of the Indus River. The most probable effect may be a change in
plant succession.

Riverain fisheries may be affected by the reduction in dry season flows,
affecting mostly part-time fishermen. A recent study of the potential for the
development of fisheries has shown that the existing fishery resources can be
considerably enhanced by stocking fish species in the barrage pond and
establishment of fisheries in the headponds at the power complex.

The intermittently flooded islands and floodplain vegetation support sparse
wildlife population, including wild boar which is considered a pest. These
populations are not expected to see significant reduction in habitat with reduced
flows in the river.

The channel alignment does not pass through or near any forest reserves or
natural areas.



-8-

The shores of the headponds will be a convenient source of water for wildlife.

Impact on Social and Cultural Resources. The potentially significant social
effects of the project components, particularly of the power channel, have been
largely avoided by the selection of environmentally and socially acceptable sites
and alignments, sometimes at considerably increased costs. A total of only 110
scattered dwellings which house 179 families with a surveyed population of 899
inhabitants will have to be locally resettled for construction of the main civil
works. The inhabitants of an estimated 15-20 dwellings are also anticipated to
require local resettlement along the transmission line right of way for safety
reasons. This, together with the measures adopted to safeguard the means of
livelihood of the affectees, results in no out-of area resettlement being
required.

Project construction, with its inflow of consumers, will introduce boom-town
effects to the Ghazi-Khalo area. The river crossing provided by the barrage will
also result in greater economic and commercial diversity, and should reduce the
impact of the 'bust' cycle that could follow Project construction.

The power channel alignment has been selected to avoid archaeological and
historical sites, graveyards and shrines. Two surveyed archaeological sites
would be affected by the construction of the power channel. Near Banda Feroze,
however, it will be necessary to move 14 graves in a family cemetery. In
addition, one small mosque would also need to be moved.

The power channel will affect traffic across its alignment, boW' during
construction and operation. It will also pose a threat to public safety, due to
its smooth sides and high water velocities.

Upgrading of the Haji Shah-Barotha access road will increase road traffic and
commercial development which could result in safety risks and unplanned roadside
development.

The barrage pond and headponds will be poorly suited to mosquito breeding due to
the rapid variations in water levels resulting from Project operation.

The secondary effects of the removal of income-producing land will be felt in the
support sector, comprising artisans and shopkeepers, although this effect will
not be significant as less than 8't of the total land of the affected villages is
being acquired. Other possible adverse effects include loss of agricultural
capability due to the diversion of labor to the Project, a risk of introducing
diseases into the villages from outside workers or from poorly-treated sewage,
and friction between outside workers and villagers.

6. MITIGATION

A mitigation plan has been prepared for the Project which is complemented by a
detailed "Resettlement Action Plan." The key elements of the mitigation plan are
summarized in Table 5 and Table 6 provides a summary of entitlement packages
under the "Resettlement Action Plan." A summary of estimated environmental and
resettlement costs for the Project is included in Table 7, and a schedule for
their implementation is provided in Table 8.
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The Project is committed to providing entitlements to persons who lose their land
or other property as well as to those others whose livelihood is directly
affected by the acquisition of land. These entitlements will be supplemented by
entitlements for landless affected people and by Project activities such as
training, work opportunities and credit in addition to provisions for
infrastructure and an Integrated Regional Development Plan. WAPDA is committed
to the provision of these entitlements and necessary funding allocations have
been made for them. These combined Project efforts are intended to meet the
resettlement objectives of rendering the affected people with a standard of

living equal to if not better than that which they had before the Project.

Land Resources. The impact of land acquisition for the Project will be largely
mitigated by the provision of irrigated land on the spoil banks and by measures
for fair and prompt compensation. A number of measures are also being adopted
to ensure that the affectees are provided adequate support during the transition
period and that the compensation process is transparent.

Surplus excavated material from the channel excavation will be placed in spoil

banks along both sides of the channel (Drawing 10), graded, covered with topsoil
(stripped from the channel excavation and from adjacent spoil areas), provided
with tubewells for irrigation and resold to the farmers.

Those losing irrigated land will be eligible to purchase an equal area of
irrigated land on the spoil banks but at barani prices; similarly, those losing

barani land will be eligible to purchase half the area as irrigated land but at
barani prices. In both cases, farmers will have about half their compensation
payment available to allow them to support their households in the transition
period between the loss of their land and their gaining spoil banks land, as well
as provide resources to invest in their new land.

In order to minimize the loss of agricultural production during the construction
period, farmers will be allowed to continue cultivation on the land even after
it is purchased but before it is actually required for construction activities.

Land valuation will be based on market rates and housing, infrastructure, etc.,
will be compensated for at replacement value.

Three resettlement villages will be established in the Project area. In each
village, a road network, a water supply and sewerage system, and electricity will
be provided under the Project. WAPDA will also construct a primary school, a
mosque and a Basic Health Unit in each resettlement village.

The Project will undertake various efforts through employment, training and
credit schemes to restore production systems, support family livelihoods
otherwise lost, and provide general social and economic uplift to the Project
region.

WAPDA will set up a system of work permits for affectees, thus identifying
potential workers to whom preference would be given in employment for the
construction and operation of the Project.

Village landless groups losing their household livelihoods due to land
acquisition will receive special consideration both in work opportunities, as
holders of high priority work permits, and in the programs of vocational
training, credit and self-employment generation.
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Water Resources. Future water requirements for diluting wastewater discharged
into the Indus river have been evaluated, based on conservative criteria. The
water required in the year 2057 for dilution is estimated at only 6 cumecs.
However, a minimum compensation water flow of 28 cumes will be provided
downstream of the barrage throughout the Project life. This will be monitored
and supplemented as necessary.

Existing WAPDA sewage treatment works discharging into the river upstream of the
barrage site will be renovated. A study has been carried out to define the
remedial measures required. A new sewerage system will be provided for Ghazi-
Khalo.

The irrigation system in Barotha nullah will be restored following construction
of the power complex and associated headponds.

Biological Resources. With effective management, the barrage pool fisheries are
expected to more than replace the loss of riverain fisheries downstream of the
barrage. Fishery resources will also be enhanced by stocking fish species in the
headponds.

Social/Cultural Resources. To ensure general uplift and planned development,
WAPDA is having an Integrated Regional Development Plan prepared for the whole
area affected by the Project and will contribute Rs. 176 million towards this
development. This will included social uplift (education, health); agricultural
development (credit, extension services); and business/industrial development
(small and medium scale). The plan will cover electrification of villages,
construction of village link roads and development of a town plan for Ghazi-
Khalo. The plan will included specific programs for women and other vulnerable
groups. The plan will also stress long-term job development in the region.

A minor shrine on the right bank of the barrage pond, 1 km upstream of Galla,
will be protected by an embankment. Two mounds along the channel corridor are
of archaeological interest and will be excavated beforehand. Another site lies
in' an area to be covered by spoil banks and will be protected. Only one
significant cultural property has been identified in the proposed borrow area and
this area will not be used as a source of material for the Project. In
consultation with religious authorities, arrangements have been made to locally
relocate 14 graves and a small mosque which could not be avoided by the power
channel. Appropriate "chance find procedures" have been adopted for project use,
in case any unkhown archaeological properties are uncovered during the
construction activities.

To discourage the public from attempting to use the channel as a source of water,
the channel and the bridges will be fenced near settlements and warning notices
installed. In addition, a program of educating people, particularly children,
about the dangers of the channel will be implemented. Grab rails and floating
safety ropes will be provided to help anyone falling in to get out.

There will be a total of 46 crossings provided for the power channel, somewhat
closer together in the more populous upstream region. Most of these are located
at traditional crossing points. Thus the impact on pedestrian, livestock and
vehicular traffic will be minimal. A road bridge across the tailrace channel
will restore the present access between Barotha village and its land to the south
of the Barotha nullah.
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Actions to minimize impacts from upgrading of the Haji Shah-Barotha access road
would include compensation to land owners, actions to. control strip development,
measures to support road safety. An archaeological survey would be conducted as
part of the final design process for the road.

To protect public safety the transmission lines to the national grid would be
routed to avoid passage over or close to residential, educational, health or
commercial facilities. Land owners and parties required to relocate for safety
reasons would be compensated consistent with Project entitlement procedures. An
archaeological review would be conducted as part of the final design process.

7. MONITORING PROGRAM

The monitoring program will be a continuing program of data gathering and
analysis designed to ensure the effectiveness of the mitigation program and to
bring to light any environmental problems that were not identified earlier. A

* { summary of monitoring actions is included in Table 5.

Land Resources. The critical areas of land resources requiring monitoring are
the spoil areas and the river banks, with emphasis on erosion, cropping problems
and agricultural productivity. These areas will be monitored for at least five
years, or until stability appears to be achieved. The riverain morphology and
ecosystem will also be monitored.

Water Resources. A regular program of water quality analysis will be conducted
to ensure that compensation water releases are sufficient to maintain dry season
water quality in the river downstream of the barrage. Groundwater aspects to be
monitored include recharge from the barrage pond, changes in groundwater levels

- s caused by the power channel, and seepage from the headponds.

Biological Resources. The ecosystem of the braided channel zone will be
monitored to assess the change in plant succession. The monitoring program will
include monitoring of fish, other aquatic species, birds and other wildlife in
the barrage pond, the Indus river below Ghazi, and the headponds and adjacent
habitat near the power complex.

Social Rffects. Major projects inevitably bring social change in their wake.
Much of this is beneficial, particularly that which promotes economic and social
development. But there is always another side to development: of wage earners,
families, or skill groups left behind by new methods of production, or the
disruption of village communities by population growth and a capitalizing
economy. Much of this change would occur in the Project area, whether or not the
Project was ever built.

The ProjectIs mitigation and monitoring programs cannot be a panacea for all the
social problems that may emerge in the Project area, but they can mitigate those
direct effects of the Project that have been anticipated and seek timely
intervention in those that have not. Monitoring will therefore be required to
ensure that social mitigations and safeguards are implemented.

Responsibility for Program. The WAPDA Environmental Cell (WEC), with appropriate
support, will be the agency with the overall responsibility for the environmental
monitoring of the Project. It will oversee land acquisition and compensation
processes, resettlement, hiring of local labor, restoration of the spoil banks,
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etc. To achieve this, it will maintain a permanent presence in the Project area
and coordinate the monitoring activities of the different technical units within
WAPDA. Whenever necessary, the Cell will undertake or commission additional
studies or surveys to gain a more accurate picture of the effects of the Project.
The Cell will produce reports on the environmental and resettlement aspects of
the Project every six months.

WAPDA will significantly strengthen its Environmental Cell and will add social
science expertise to the WEC in order to deal with resettlement issues, appoint
Monitoring Consultants to support the Environmental Cell in the- monitoring
requirements of the Project, establish a Project Resettlement Organization (PRO)
and sponsor the formation of a Project Non-Governmental Organization (PNGO). The
PRO would be responsible to provide specialized support for implementing the
"Resettlement Action Plan" and would include a Social Sciences Branch.

The PNGO will assist WAPDA in contacts with the local population, particularly
for matters related to land acquisition, compensation, the formation of Tubewell
User's Associations and the allocation of developed spoil banks. The PNGO will
also assist in the monitoring of the social aspects of the area during the
construction and operation periods. The PNGO will also have a mandate to
facilitate the implementation of the Integrated Regional Development Plan.

Relevant technical divisions of WAPDA and other Government Departments will
collect periodic data pertaining to land resources, groundwater, riverain
ecosystem, etc.

An external Environmental Panel will also be established, for the project
implementation phase, to evaluate environmental aspects on a periodic basis and,
where necessary, suggest ways of strengthening the implementation, monitoring and
evaluation process. It would consist of at least two members, one an
environmental expert and the other a resettlement expert.

8. INSTITUTIONAL NEEDS

The main feature of WAPDA's plan regarding institutional, development is the
strengthening of WAPDA's Environmental Cell, which will be responsible for
overseeing the environmental and resettlement aspects of the Project during and
after construction.

WAPDA has embarked on a series of measures to create a technical capability in
environmental and resettlement management focused on the existing Cell, so as to
ensure that WAPDA's projects and programs are environmentally sound and result
in sustainable socioeconomic development. The measures being adopted by WAPDA
include:

- drafting environmental guidelines on water resource development;

- preparation of an Environmental Management Plan for an ongoing water
resource project, both as an implementation of environmental
management procedures and as a training exercise;

- implementation of both institutional and manpower development,
including environmental management training in Pakistan and
overseas; and



-13-

- establishment of an environmental data management information system
within WAPDA, including training.

The Environmental Cell will have both an overseeing and a participatory role in
the planning, implementation and monitoring of mitigatory activities on WAPDA's
water resources projects. The full-time staff of the Cell and supporting
organizations such as the PRO are being expanded and trained. Staff in other
WAPDA divisions who are to be involved in environmental activities have been
identified and are also undergoing training. The knowledge and understanding of
environmental and resettlement management and monitoring of Cell, PRO and PNGO
staff would be enhanced through training workshops conducted during the early
phase of project implementation.

The staffing requirements for the mitigation and monitoring activities for the
Project have been identified and posting of staff has been started.

9. COMMUWITY PARTICIPATION

Community participation has been an important feature throughout the Project
studies. Considerable effort and time were invested in both informing the public
in the Project area about the layout and workings of the Project, and in
listening to their concerns as summarized below:

- A selected sample of 15 villages to be affected by the Project were
surveyed, the survey consisting of scoping sessions to inform the
people about the Project and to understand their views, and a
structured interview survey to gain baseline information.

- A social survey of women in the Project area, similar to the above
but tailored towards aspects of concern to women, such as education,
health, domestic facilities and marriage patterns, carried out by
female sociologists.

- Scoping sessions (Table 3) with members of the national and
provincial assemblies, with representatives of the district
administrations and district councils, and with the following three
NGOs:

0 International Union for Conservation of Nature and Natural
Resources (IUCN/Pakistan);

a World Wide Fund for Nature (WWF/Pakistan); and

* the Sungi Development Foundation, a local NGO.

- A focused census and sample surveys to determine as precisely as
possible the actual number of affectees, their s~ocioeconomic status,
and the pattern of impact on various groups (owners, tenants,
laborers, etc.) with special attention to the impact on women.

During implementation, meetings with the public and information campaigns will
be continued. WAPDA will establish a Project Information Center (PIC) to
disseminate information to the public and deal with any inquiries. The Center,
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to be located at Tarbela, would have available for public access Project related
feasibility and technical studies, including those -concerning environment and
resettlement. It would also have available information on WAPDA's resettlement
and compensation policies. The PIC would be open to everyone including non
governmental organizations. It would have photocopy, video and fax facilities.
In addition, the PIC would prepare and distribute a small brochure in English and
local languages which would provide information concerning the Project and
answers which may be asked about the Project. The Director of the PIC would be
available to answer questions asked by visitors with the assistance of WAPDA
experts as needed.

i~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~:§~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



TABLE 1

PRINCIPAL PROJECT DATA
SHEET I OF 2

BARRAGE

Area of pond at normal pond level 1,140 ha
Normal pond level 340.0 m
Maximum (survival flood) pond level 341.5 m
Uve storage volume 82 Mcum
Low-flow season range In water level 3.3 m
Maximum depth 14 m
Design flood discharge capacity 18,700 curnecs
Survival flood discharge capacity 48,200 cumecs
Construction flood 14,500 cumecs
Bridge carriageway width 9.3 m
Gates (No. x width x height

Standard bays 20 x 18.3 m x 8.3 m
Undersluices 8 x 18.3 mx3.5 m
Head regulator 8 x 18.3 mx7.5 m

POWER CHANNEL

Design flow 1.600 cumecs
Longitudinal slope 1:9,600
Length 52 km
Full supply depth 9 m
Side slope IV:2H
Width at water surface 94A4 m
Water velocity 2.33 m/s
Freeboard of concrete lining 1.5 m
Tail regulator gates

(No. x width x height) 4 x 18.3 m x 9.5 m
Total excavation 76 Mcum
Service road width (on either side) 10 m
Embankment width retained by WAPDA (on eitr side) 25 m
Road bridges 34
Railway bridges 1
Pedestrian crossings 12
Superpassages

design flood (no overflow) 500 yeas
Nunrber 26

Culverts 1
Nullah inlets 18
Escapes 5
Permanent land requirenent 1,000 ha
Temporary land requirement 1,640 ha
Tubewells on spoil banks

(No. x capacity) 150x7 I/a



TABLE 1

PRINCIPAL PROJECT DATA
SHEET 2 OF 2

POWER COMPLEX

Turbines/generators (Francis) 5 No x 290 MW
Total generation capacity 1,450 MW
Total design flow 2,300 cumecs
Average annual energy output 6,600 GWh
Penstock diameter 10.6 m
Forebay/headponds

Area 540 ha
Normal water level 334 m
Minimum water level 329 m
Uve storage volume 25.5 Mourm
Total embankment length 8.6 km

Spillway capacity 1,600 cumecs
Tailrace

Bed width 100 m
Invert level 255 m
Slope 1:7,000

Tailwater levels
Minimum 260 m
Flood of record 275.5 m

Bridge across tailrace 1
Land requirements

Structures 236 ha
Headponds and embankments 614 ha
Permanent colony, roads 100 ha
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TABLE 2. COMPARISON OF ALTERNATIVES CONSIDERED

TYPE DESCRIPTION ADVANTAGES DISADVANTAGES

NO ACTION Project not built: power from other sources * National power demand met * Air quality degradation
* Higher cost (fossil fuel)

Project not buill; power demand not met * No land loss * Hindered local/national economic development
* No social disruption
' No diversion of Indus tlows into power

channel

ALTERNATIVE Fossil fuels * Less social disruption * Air quality degradation
POWER * Competition with other fuel demands
SOURCE * Cooling water effects, heating of river water

Other hydropower (Kalabagh & Basha Dams, * Land taken is less productive * Large scale resettlement (Kalabagh)
which are in the planning process) * Less social obstruction * Local land and water rights dispute (Basha)

* High transportation cost for Basha

Energy conservation * More efricient use of energy * Ongoing national program will reduce energy use
* Reduced environmental and social impacts * A need will still exist for additional generation

capacity

BARRAGE Location; Site A * Slightty less inundation
* Socio-econofnic growth for Ghazi-Khalo

Site C * Greater storage capacity *. Little different from A., but less favorable to Ghazi-
Khalo

Low-head hydropower at peak flows * Additional energy extraction at little extra * Less flood water available for sluicing
cost

POWER Use of two channels * Project could function with one channel out * Groundwater pressure might endanger emjpty channel

CHANNEL of service * Greater land taking

Alignment: balanced cut and fill * Less spoil to be disposed of * Disruption of population centers
* Lower structural integrity of the channel
* Difficulties in nulbh crossings

Alignment: on high ground * Avoids disruption of population centers * More excavation; greater amount of spoil material
* Better crossings for nullah flows through

superpassages
* improved integrity apinst pressure of water

Avoiding archaeological/bistorical sites, religious * Reduced cultuanl impacts * Slighdy mnore excavation
shrines and graveyards * Slight increase in length

Route through Kamra
Acronautical Complex: north * No impact on air base * Substantially greater length

center * Least cost routing * Channel in fill, replacement of structures

south * Little impact on air base * Considerable excavation required
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TABLE 2. COMPARISON OF ALTERNATIVES CONSIDERED

TYPE DESCRIPTION ADVANTAGES DISADVANTAGES

POWER Spoil disposal: river bank reclamation * Reclaim land previously eroded * Uncertainty as to ultimate fate of material
CHANNEL
(cont't) terracing * Recover wastelands and eroded farmland

additional freeboard * Overflow surge protection

spoil banks * Convert some marginal lands into irrigated * Requires careful management to meet goals
croplands * Land acquisition/sale may be sensitive

* Large volumes possible

nullah reclamation * Make nullah beds more useful * May re-erode quickly unless protected with proper
grade and vegetation

POWER Location: Dakhner * Shorter power channel * Prohibitive geotechnical problems
COMPLEX

Gariala * Topography not suitable

Jaba * Shorter power channel * Long (4 km) tailrace channel
* Smaller head
.* Highest seismic risk

Dher * Ridge brings power channel to within I km * Narrowness of ridge means less structural security
of river for channel

Barotha north * Less agricultural disruption (than south * Head loss of 0.8 m(I. I %)
alternative)

south * Maximum head of all sites * Disruption of irrigated agriculture

Access Road: Haji Shah-Barotha * Upgrading of existing road * Risk of unplanned development
* Minimize requirements for land * Increased road traffic

Transmission Lines: various alignment * Minimize relocation of structures for safety * Land required for transmission towers
alternatives * Relocation of structures required for safety



TABLE 3

SUMMARY OF SCOPING SESSIONS HELD

SCOPING SESSIONS VENUE DATE TOTAL KEY PARTICIPANTS
HIELD WITH PARTICIPANTS

I. Civil Administration Committee Room, July l,11990 15 Deputy Commissioners of Abbottbad,
GM Office. Tmrbeta Swabi and Attock

2. District Council, District Council Nov. 13. 1990 10 Deputy Commissioner, Abbottbad
Abbottabad Hall. Abbottbbd Chairman. District Council. Abbotabad

Councillor. Ghazi

3. District Council, District Council Nov. 14,1990 30 Deputy Commissionoe. Attock
Attock Hall. Attock Chairman. District Council, Attack

Councillors of Ghurghushti, Khagwsni,
Musa, Kamrs, Thikarian. Mats.
Shah Dh*r and Rangpur

4. Local Population Isa Nov. 15.1990 27 Chairmen, Union Councis of Ghazi.
(Male) ailao Nov. 17, 1990 23 Ghurghushti. Shangi. Bahadur

Hasanpur Nov. 1S. 1990 43 Khan and tKamra
Mian Oherl Nov. 20.1990 12 Vice Chairmen. Union Councils of
Ghurghushti Nov. 20.1990 64 Khagwani. Ghazi and Rumban.
Matek Mats Nov. 21. 1990 26 Members. Union Councils of Ohazi.
ohangi Nov. 24. 1990 32 Kotehre, Oazipur. Kamrs. Salam Khan
Khagwsni Nov. 25.1990 18 Village Notables and Farmers
Musa Nov. 26,1990 29
BahodurKhan Nov. 27,1990 21
Knmra Nov. 28. 1990 31
Ghazi Nov. 29,1990 52
Nurpur Karmlia DOe. 02. 1990 43
Baroths Dec. 02,1990 107

S. Local Population Isa Nov. 15.1990 23 Notable Ladies of the area
(Female) Jaito Nov. 17,1990 30 Schooi Teachwe

Hasanpur Nov. 1I, 1990 91 Lady Doctors
Ghurghushll Nov. 20. 1990 i5 Soelal Workers
Misn Oherl Nov. 20. 1990 44 HousewIves
Matak Mets Nov. 21,1990 9 School Girls
Barazal Nov. 21 1990 39
Watided Nov. 24. 190 15
Khgwsani Nov. 25,1990 17
Muss Nov.26.1990 17
Jatlal Nov. 27, 1990 17
Kemra Nov. 25, 1990 23
Nurpur Karmali Dec. 02.1900 t5
Bereotha Dec 02.1990 12

e. Members of National & Committee Room. Jan. 14.1991 15 Membet Nationel Assembly from Attock
Provincial Assemblies GM Office. Tarbde Member National Assembly trom Swabi

Members Provincial Assembly from Attack (2)
.Councillor. Ghurghushti

7. Speaker National Committee Room. Mm. 13, 1991 5 Speaker National Assembly/Member
Assembly National Assembly Natonal Assembly from Abbotbed

A. Chief Minister, NWFP Chief Ministers Feb. 16,1992 10 Chtef MinIste. NWFP
Secretariat. Minrster for Finance. NWFP
Peshawar Minster for kilgation. NWFP

Chief Soeretawy. Govt. of NWFP

0. international Union for IUCN Office at Feb. 27. 1902 Programm Administator
Conservation of Nature Karachl
and Natural Resources
(IUCN/Paklstan)

10. World Wide Fund for PHC Office., Lahore May 25. 1092 D Oirector. WWF. Pakistan
Nature (WWF/PakIstan) .Drector. Land and Wildlife, WWF. USA

It. Sungi Development Committee Room. July 13. 1902 14 Chaman. Sungi Development Foundation
Foundation GM Offie-. Tarbela Programme Administrator (IUCN/Pkrthten)

12. Affected House Owners Tarbea. G1ha21 Nov. 14, IS 1993 25 Aflectees losing houses
Bends Feroze 4 Apr. 04. 1094 30 Acttee.s losing houses
Barrtha t36 Affectees lsing houses
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PROJECT IMPACT MATRIX
SHEET 1 OF 3
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PROJECT IMPACT MATRIX
SHEET 3 OF 3
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TABLE S. SUMMARY OF POTENTIAL IMPACTS, MITIGATION AND MONITORING

Resource 'Components Impact | Mitigation/Enhancement T Action/lMonitoring

Land Barrage * Land taking and conversion to Project structure * Land belongs to Government * Assistance from WAPDA Environmental
Resources Cell (WEC) and Project Nongovemiental

* Changes in land use at Ghazi - agricultural to - Planning assistaice required to avoid Organizationi (PNGO)
commercial unplanned development

Power Channel * Conversion of 867 ha of private land to Project * Fair and prompt compensation * Payments cross-checked by PNGO, with
use monitoring by Project Resettlement

Organization (PRO), WEC and Project
Monitoring Consultants (MC)

* Taking 1,640 ha for spoil disposal * Equitable purchase/resale srranigemenits * Monitoring by WEC, MC and PNGO
* Prompt payment
* Effective rehabilitation of spoil banks for

irrigated agriculture

Power Complex * Land taking and conversion of 850 ha to * Replacement wiih comparable irrigated land * Monitoring by WEC, MC and PNGO
Project structures and 100 ha fir colony and * Fair and prompt compensation
access road * Measures adopted to protect irrigated

agriculture in adjacent nutlah

* Commnercial development along Atiock- * Planning assistance required to avoid * Assistance from WEC and PNGO
Dakhner Road/ Haji Shah-Barotha Road unplanned development

Water Barrage and * Change of flow in Indus river * Compensation water releases at barrage to * Quarterly water sampling and analysis by
Resources Pond suppetenent scepage WAPDA Staff to regulate compensation

water releases, coordinated by WEC

* Provision ol sewage trealtlent facilities for * Assistance from WEC with cooperatiotn of
GlCazi-Khialo Teclinical Divisions of WAPDA

* Reduced flooding of recession (sailaba) * Tubewell irrigation possible, depending on * Monitoring by WEC, MC and PNGO
agriculture lands downstream of barrage severity of impact

* Reduced flooding of sailaba islatmds downstream * No action necessary; benielits to * Overseeing by WEC widm the assistance of
of barrage wildlifelfivestock Technical Divisions of WAPDA

Power Channel * Potential reduction in grouidwater levels * Replacement wells * Collection of periodic well observation
* Beneficial in waterlogged areas data by Technical Divisions of WAPDA,

and coordinated by WEC

* Seepage from power channel * Reduced by reinforced lining and waterstops * Monitoring by WEC with the assistance of
* Collected by underdrainage system and Technical Divisions of WAPDA

pumped back

Power Complex * Reduced flows in Barotha Nullah * No action unless serious social effects are * Monitoring by WEC and MC
found

* Interruption of irrigation system * Replacement of structures and provision of * Overseeing by WEC and PNGO
lubewells, if required

* Reduced erosion by flood llows in smaller * No action needed, beneficial
nultahs



Page 2 of 4

TABLE S. SUMMARY OF POTENTIAL IMPACTS, MITIGATION AND MONITORING

Resource | Componenis [ Impact | Mitigation/Enihancement Action/Monitoring

Biological Barrage and * Potential fishery development in pond * Management through stocking and * WAPDA on-site fisheries manager to

Resources Pond controlled harvesting monitor catch statistics by total weight and

* May induce change in plant succession in the individual fish size
braided channel zone of Indus river * Monitoring of ecosystem by WEC

Power Channel * No significant biological iipacts

* Loss of crops, orchards and trees due to land * Fair and pronmpt compensation * Monitoring by PRO. WEC, MC and
taking PNGO

Power Complex * No significant biological impacts

* Loss of crops, orchards anmd trees due to land * Fair and prompt compenisationl * Monitoring by PRO, WEC, MC and

taking PNGO

* Potential fishery developmenit in headponds * Management through stocking and * WAPDA on-site fisheries manager to

controlled harveslitig monitor catch statistics by total weight antd
individual fish size

Social/ Barrage * Replacement of communal bathing/laundry * Seepage from barrage to maintain constant * PNGO to maintain communication with

Cultural areat with scattered water points, depriving flow in river channel on right bank for leading women to evaluate need for a

Resources village women of a gathering place Galla and Pontia villages meeting place and apprise WEC for
necessary aclionl

* Change in social dependency relationships due * Additional tubewell water points, if needed * PNGO should maintain contact with

to more restricted access to water village poor to determine whether they
have difficulty in obtaining water and
apprise WEC for necessary action

* Health risk due to impoundment at barrage * Water level fluctuation to control mosquito * Monitoring by Health Department
pond breeding

* Rapid population growth in Ghazi-Khalo, due * Development of a town plan for Ghazi- * PNGO to meet periodically with local

to Project and river crossing: results in Khalo community leaders and administrators

stressing comtnunity services and flicilities, * Infrastructure developnieit including
schools, health centers, etc. sewerage and sewage treatment

Power Channel * Regional and local loss of income from 867 ha * Resettlement on spoil banks * Organized by Project field teams

of agricultural land * Job opportunities to landless displaced * Monitoring by WEC, PRO, MC and

persons PNGO
* Project NGO to maintain contact with

such families and apprise WAPDA

* Temporary loss of agriculturl produclion and * Resettlementi on spoil batiks * Monitoring by WEC and MC

income from lands receiving spoil * Hiring of farners on Project labour force * Assistance by PNGO for reinvestment
* Investment of balance sale proceeds
* Credit and self-employment schemes

: l I :'2



Page 3 of 4

TABLE 5. SUMhlARY OF POTENTIAL IMPACTS, MITIGATIION AND MONITORING

Resource Components Impact Mitigation/Enhancement Action/Monitoring

Social] * Threat to public safety due to risk of drowning * Education programmes on dangers of * WEC to maintain contact with community
Cultural channel, in schools and village meetings leaders to learn of concerns through
Rcsoiurces * Warning posters in schools, cliinics, public PNGO

cont'd buildings, and at the channel
* Fencing al villages, bridges, and other

places where people are near the channel
* Escape assistance; hamdrails extending into

waler and floating booms

* Resettlement of 179 families with 899 surveyed * Resettlement villages with social amenities * Monitoring by WEC and assistarlce by
inhabitants living in 110 scattered houses and infrastructure PNGO

* Disruption of archaeological sites * Salvage provided for two surveyed sites * Monitoring for unanticipated discoveries

by WAPDA, salvage by Archaeology
Department

* Relocation of 14 graves and one small mosque * Proper procedures would be used for * Assistance from WAPDA, monitored by

relocation of graves and mosque WEC, PNGO and religious authorities

Power Complex * Loss of agricultural production due to farmers * Planning assistance to families in managing * Project field teams to monitor overall
hiring on with Project; may he offset by new cash flow and altered resource base living conditions of affected families and
additional income apprise WEC

* Introduction of diseases by contact with * 2ealth checks for incoming workers * Overseeing of contractor's wastewater
workers from elsewhere or from poorly treated * Careful attention to Project wastewater managenient practices by WEC
sewage in Barotha nullah management

* Degradation of village lands by poor * Careful attention to consiruction methods, * WEC to monitor local conditions
coistruction practices chemilical disposal

* Frictioni betweeni outside workers (or villagers * Formal aid inforial tcetings between * Project NGO to be alert it problems as
working for the Project) and villagers following Project managemenit stalf, Project NGO and they develop and apprise WEC. No

the traditional life style village leaders formal monitoring other than keeping lines
* Establishing a formal grievance channel to of communication open.

take care of more serious problems

* Healilt risk due to impoundtnent at barrage * Water level fluctuation to cotlrol mosquito * Monitoring by Health Department
pond breeding

* 7.2 km road would improve access to Barotha * Compensation to be provided to land * WEC. PRO, PNGO, and Archaeological

village and Power Complex, requires owners as in otlier clemneznis of project Department

acquisition of 19.8 ba of private land * Actiois to controil strip dcvclopmcnt
measures to support safety

* Archaeological survey included in

finalization of design.

* Transmission lines would require relocation of * Compensation to be provided to land * WAPDA Transmission Line Cell, WEC,
a number (to be determined) of houses, schools owjners and parties lo be relocated PRO, PNGO, Archaeological Department

and commercial structures and other * Archaeological review activities to be
improvements to meet safety requirements ittcludLd in final design process
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[ ______ TABLE S. SUMMARY OF POTENTIAL IMPACTS, MITIGATION AND MONITORING

Resource Components j Impact Mitigatiom/Einhaicenient Action/Monitoring
Project All Components * Need for access to information concerning the * Project would support a Project Information * WAPDA, WEC, PRO and PNGO
Area environmental and social aspects of the Project Center (PIC)
Social
and
Economic
Resources

* General Project effect on economic resources * Formation of Integrated Regional * Monitoring by WEC and PRO with the
* Loss of traditional categories of work Development Plan (IRDP) to organize credit assistance of PNGO and local
* 'Boom-bust' cycle of Project constructiol anid selt-eiuploytiienm generation scheme; communities
* Urbasiization small industrial and business growtil; and

long-term job growtil
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TABLE 6

ENTITLEMENT PACKAGES

SF1. TYPE OF LOSS OR DEFIMITION OF DEFINITION OF ENTIILEMENT ADDITIONAL FACILITIES] ACTIONS ACTORS'

NO DISTWISAy4CE ENTITLED SERVICES

PERSON ISP)

land

A Irrg.sred Owrer d tand I.Cs o,rn oneolo. I. Access loae cr5d1 WartOy I DeI&I-rnl.ion i -eakol Salulot ih,. la lnd llrough I.-Oaa sna..n y

as rew.ded In the provided mneks IROP S. %.* ollIh a Land Valuatlion. Coormilla ILVC) corsls" lrgc. - LAC

Revenue Record -Cash compnssllon at lir irSSfkOI prlodgetaliced in accordance - AC. WAPDA .PNGO &

.pd.l.d tlrroogh rho. value pI... adtlito.. I IS% d8 the sIth "h Imacte alI Ihg Projeci - Assistant CommissIoner IAC) of fopfesenrlobves of EPs

census so-sey and lo value for Comp.1sary ocqrrlSIIlor -eancIrs s.bd1v..k, (Chok.ne.)

laisrailied Ir 2 Vocallosal SkInIng ond sel -

accordance withb legal .Erslilled 6o purchase same size of plot amployrmerl schremes unrder IRDP - WAPDA Alepresentative (Grade 19)

.sqo.rernenl. gon kilgaled spoil brerata. Seul of boreal Ir Ii,. erilI prlkrlles lIIed as
isle. The differensce, . enble EiP. t0 above - PNGORfepttsenlalbet
mal.10rslahn astbaandard .6 lIving dse.ng
lbin Irensilion period. 3. licence 60 EullIre lb. he aQuird - Two 1.p1.s..tnlerr 06 tPapd sil.

2 BIU..okpe1.IIsjoneI.-hEP).land 6111 suctr lIme WraIths respetie vIS1age '1hOt ierasentatlr.s
2 flljevrrlr prn.is toe 10.eachEP).load Is raqul.di I., conjiucllon sls11be EP'slosing prift.lehndeird

5P5IS ifb# 1o011.d about .. flsrra*ed by .llre EPs losin p,k,are

2. tandownerfr.lrore IcokrgIIrei the,d.l. of Ihlaseryulrernpn lend.

*Anli lend, end who base no oths. belose the Mlet ci the neyl sowing
tOreego of Incoe ..i1 be coven ptriod El'swill notbe atiotred 2 Issan.e Co 0(Orders br0 lIe lormaton of 6)/C 2. Dm5916)Cglleclorr

green wOrk po,reIs. t0o do an developmoent 0n lIre lnd
during 6h. fc~.so perid. 3 tipdelIng oItoad records In Feapedt of lend 3 Disbici Adwrrrlssation C

clatssIlallos and ownrmship as per census Pro0ncltRes.lllnnrert

4. AS.Islanc. In Turberwl Users Ass.o- suisey after leale Verification.. O.ginission (PIO), WAPDA

clironi (TUAI formration .nd
gperations 4 . Pro,Apl PeynrtentS withIn rllpsrleld period 4 l.nd Acqrisilro Colrcbvs (LACJ

S. AgrlcullreeI eslanslmns ervices S. Payrrrnlof con.pensellmonaamounlt Ovugh crossed .-LAC. Conrmerc1 Barnks & EPa.

6I., spor banks. cheques Inro accounts.1o the EPs opened by rrsbda

corsmnercll banks

6 Operthig joinl accounts In Iha nomal, each EP and 6 LAC. MRO C EP.
WAPOA or the enrounIreq,,kd lo, purslhrseol

spoltbeaki lend Th. amont rrl.4r1n ndeposled
In the 1.1.1 account bla IllIs payable to WAPOA

7. Issuance oI CorvpensSlloli Crttlilcaels Io EPs. 7. PRO

S Public Notice of arreds to EPs to mweIs process S PRO

9 Grisars. rsoIrIloWrellv; to 9nlillemsns 9. PRO. PNOO C LVC

IC. Paylnenol stamsp drmlyonspurchase oflend 10. ProslnclalGovernm,ents A

on rpOllbanks by WAPOA. N notlEoempIed WAPDA

by Provlrctal Governments.

MI Proslson of1h qs. gadlaInrlp lelr ar , asrwmloa I I.-Osadiea.. osfsrat. LAC &

prior topaymnent beingrolesesd. PRO.

12. Assist peynseol cheques to wnorsn owner, are 12. LAC. PRO a Commnercial Banks.

made oulI lrk I, own narra. an daposlld
In thek Own 4eccounL.



TABLE 6

ENTITLEMENT PACKAGES
SHEET 2 015

SR TYPE jLOSS O5 OR DEFiNITiONOF EFINlTION OF ENTIiLEMENT ADDITIONAL FACItITIESsl ACTIONS ACTORS
NO 01S IURISANCE EtNITtLED SER VICES

PERSON (EPI

1 3 Enswe peopec construclonof spotbarns, Ito 13. Conbaeto. ProjectICons.llants.
soil pla.eawnlt grading. c. PRO & Enettonmenlal Cald

14 L.V-y. d.-Wlmaion and o.n, lod piot on 14. PRO, PNGO Enkionmenal
spoilban,*. Ca & EP,.

15 Sitnfg and -ta fion 0tssbae.s. and lonaon 15 PRO. PNGO Encion.mnil
ol Iubo.wel Use.s Assosalton (TUA). CuI. EPa & Povklsw1

Govsn-anls.

o tl6seasch imto tepid .ahlerafl,nt 01 Otlu-11,val IC. WAPDA Technical Osisions.
psd,sction horn spoi bonks. P-oainsul tepa,nent. of

Agosurs. and PNGO.

I It4ssonca ol wos, pesil 17. PRO. PNGO & Conk.cror.

to A-ccss 1 hoistng and credil. tO PRO. PNGO A Conuneia t
Banks.

8 datam la.d Own d land I Cash cum lond cotpanafion I Access b o clo0ll 16f ilUy ptootdod AcWIons I Uuough ta as lo, Clegoay IA above- Aclo, lost islous acilon. as for
as sacoaded as Ithe uAd1 IMtP i nta with gseitis CaIags IA brOe.
R-e- R-co-d - Cash compensation at nIL matelf Wed in accoldance whl the lmpacl
updlotad iwoogh Nt. vlIue plS additianal Itb. 0d iho 01 use Po 1 cl.,
cir-ss stevoy end to ..W. kob Cospulsuy -qCulsiIls
bea tniad in 2 Vocatond traming and set -
aco-d-nc ,lhtog1 - Entitledloppuoh rse hCOf or plpoty schirases nod IRDP
equlstamenls on it galed spoil bant,. bu at batani in booe with pasilasioad as abovo

tale. Tit dilUeanco dt enable EPs to
iainlais thei slabfltd of1icing dting 3 t oanc to cuslle lh a cqocad

11,0 hsnsl.na-tsd land ti ... l Ina11 U ,0 1.1 M
land Is tequisad lot constochbon

2. Blue wod. pe.trils I One tot each EP) EPs wdl be told,ed sboul
ths dole of th kl sequioemsnl

3 tand owna s who we losing the. bald,. It. het ol the next sow-g
anti. latd. and who hase no olneh poeiod EPs will not be allowed
os.ces o0 incoe will be given to do any devraopnianl on Ots land

gmess work pwmit doting Ih& WCatss ponod

4. Assislancehis IUAlolmalion arid
opasotion

S.Aglicottoat Catnsolsa,sce lot
spot bonks.

t Ltost d poivaley Owno d tnd I Cahs comopensaioaalts1 tsn..tl I Acvess t.o adsldlilytt psovdied Acions I lo 6. 7 to 10 sWo ColegoylA boeb. Actos for a,leanldaans s kl
owned as tocoadad in ate vlte plu additioal 15% o0 theo undar IRtP In liee wih pbotifias Calogsay IA above
undk.abte Resenuto tbcotd saks ks compusaty acqlsdisn. hod In accotdmc with are lwpadc
land. updotad IhUoug9 the o0 mh pogpclL

cStisus su501 and to 2. Bbo wl patwis (one 104 each EP).
beawitedin 2. Vocalional btkingand sat-
occo,danca wallt legal *nploy-nsncheasnlas tod. IRWO
. q.siamonls. .. tin ks with ptkmil*s lod as a .bove.
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TABLE 6

ENTITLEMENT PACKAGES

SR5 TiPS 9F LOSS OR DEFiNiTION OF DEFINITION OF ENTITLEMENT ADD1TIONAL FACILITIESt ACTIONS - ACTORS

NO. DISTUSRBANCE ENTTLED SERVtCES

PERSON IEP)

3. Pfokled thd surplus land is *selable on

th spoil bans. owners di urdlnebtb

ltnd wEi have Sh lIghl to puchase Lend

on spol banks equal to one -qarter

ot drik lolding of uncullvabis lnd.

At. Lossd Shemilet Asrecdedlo Ine I. Cesh compension accordingto the None. Actionrs Itt. 7bo9 11. 12. It1 1s eIw Actorslowrelevantactionso,r

(eomo4 land Revenue Reord i of _ ownrs In SharnilaL Category IA abor. Calegery IA above.

IV. Lossd c-ops. L.ndownars/Ilennlal I Cash copensa.on. as proIded under None. 1. Vale ewilbe determinedllroo Whe 1. LAC. LVC.

4ccharcrs end molars as pei Revenue Ohi Law. Lend Vauafin oCommittees LVC).

aSh. uses. Record updaled
hourr1, c.ns.. us. * y 2 It shamIt lend Is .ulre.red. 2. l the conskuction schedule permIs. thSt cuivaxor 2 PRO & Progact Consultants

and lo be* veilied in compensation wIll be poid o the r b. alow do arvsth cops.

ood-ce w4h legal cullirteor..

requremenls.

V. LossdAgiculfral Landosrsjnns/ 1. RaplacemntrcostIn cash. None. I Vabokol thieclity wrbe detlainged I. LAC.LVC&WAPDAEngnaerwing

kdrasltrrclures (.9 rearer, as ippiopurrrls stlough She Land Vtlasllon Commalrlt DOiIsbn.

nub2wtmt. open (LVCI as struced above.

wails, datas. catle
Sheds AnditrS.i
rish a poulky forms

ptivltaly owned

Irigatron di-esi.i

StuCwucueS. sc.)

VI. Lossdiesidenial A Ownerfocccupenl. 1. AlSla loieptolequalroth-pblonwlh 1. Addikionalplot a) dSOlt q mkithe I. V tualuation byWAPDAEngleminigDllson. 1 LA: LVC&,WAPDAEngIneein

houose. Om house Is bult (wmn. S00 sq in. ptovided to riesalllernngllegor m mber(s) ol She 0lvinon.

plot owner. Iarly ld ovre 25 Fear of age shinrg the

prEsent resideince. upIto a arei... of
2. Atolmernl ot a plol dl SW sq m to the 1C04 sq m lo each hou.t lo be

occupant of ite house. i dkitent eaeoceled.

hoar owvnr.
2. Occupatwd Iahe SherIght so selagoe 2 Payrnens of installments of approprlele 2. LAC. PRO a PNGO.

3. Futtepeacmernlvalue to be paid In advance housingn ateraltits d cost. tIVs.. adreunce. *siu foUndationcompleld. lIfer

isaimrlnes kmr Vie consturictin el O wRI completed and when tooling completed.

house on the eltoted p1ot pald to the owner 3. WAPOA wilt provIde trrnsporl to

ol the houe sirucurse more She rmily and Ils belongings 3 Evacuation lo be completed prior 1o lequemient

or lend or consoclioin. lIthe stutUre Is nol 3 PRO. PNGO & WAPDA

4 It o,cupanlJimbouse Is d,I1eenrorafmlre completed aintitebythe EP thaniWAPOA EngIeerIng Dvision.

ownr ofl he horts structure. Mie wil shil t heEP to routed ascomnodelin

occupant al besiloted a pdof iS44 sq m oI EPs ost.

nq ginen creditwActitylto consluekibn

dl hours.



TABLE 6

ENTITLEMENT PACKAGES
SR. tYPE OF LOSS OR DEFINITION OF ~DEFINITION OF ENTITLEMENT ADDITIONAL FACILITIES/ ACTIONS ACTORS SIEOOt

NO DISTURBANCE ENTITLED SERVICES
PERSON tEP)

vtnt toss .putrlrc Aitett.d hsrlrr . It..re 0 .1 ..P-oetitr-apnIbtlo NoeI ns.,htliesat...aeln.tmOaed.la . PRO. PNG0SA WAPOA
eorr-uity commorrlty relOCelOn 01 InlsiruslCtules suchi as gravsc. nsotr oenOlnarpthrlaalealeso Eng1n.aJing Drraion.
itrtastucluor mosques. waler Supply syste. and warhead Ihecotrmunily.

tare.. new Iiall(so ndviitargS toart
0.0dmg to 8arotha and Ot...

Vill 1`agsreniad land Persons who a.. losing I. It dask.d by bheEP. the es.id-al R.os San.. actions as Ir appropritolc.tegory 01 Aclors tot st.el '11 actions as to
part of a conagWc.4 Iragnr,nl Of the land will ta. acq.sad. lknd being acquired. app-pllele calagray .1 land
landholding. and the being acquired.

sltrthan?2 k.n.1

IS Seosed land IaS-.. who. I.nd is I As per.isibasldenda, the La.. None LAC. PhIO .dPNirO toaass claims ot EPs. LAC. PRO & NGO.
sawetQd s)y the Pro1act

S L.oi,sA Land
Tenancy Rilghrts

A Legal Tanents Legetln,asesrIn accord-u I ightlto partd othle cash cotrrpnsaionr I .ACCess 1 toe btedlacidity provided Actnos I tot.. 7ito IS as for CategorytIA bon..Alrtraealcosr
anCa with updated I o m te Land ownwr in ccordnce with, the under INOP In tine with thek pri06tr- to, CategorVIA abosve
R.-.nu R.cord I pr-niions i Ith. Law, ti-ed in accordtance with tire Inrpact

ol the Project.
2C-s.crnrrsso c phytrcstr-.nns-

roats in Larrd. Including crops and trees, 2. Voceirn,ejuraning and s,5 -
le,rploynrera Schremes under IhOP

3 0lue work permits (One tar each EP) in Sn. vith prIoities; tread as abor..

3 Prolidad thal surplus landi 1calabl oa
lIre spol banks. teantrrs with a raaidual
tenancy ( less than 0.5 ha, will ha,,e the
rIghl to psachase land an Spoil banks
equal to one -halt of the tenancy tend
acqukred.

B ItnlrrMei tenacrts lrtmtlIansnlAs S I. Gleanworts permit. 1 .Pliorityaccaessta credirtfacltity ACtionS 0.10.13 so la astoar Calgagoy IA above. Acots or toyelevant actions as
documeniated by lire poi"ded under PIOP. fo. Calagowy IA above.
Census slevay. 2. Cash conrponseifortimphys6ical boelatn-

&.ntS in land, including crops and trass. 2. VocstionialeIning and setl-
emrployment sctaarrs under IROP en
priority basis.

3. Pesided that surplus land is if,ailabla on
the sport bankes. timenarawith. elae
tenancy of lass titan 0.5 he w.I have the

tIghl to p.achase land on spol banks
equal to One-half at the tenancy lasd
eOquobd.
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TABLE 6

ENTffLEMENT PACKAGES
________________ ______________________________ SHEETS Of S~~~~~~~~~~~~~~~~~HEIT 6Of 

A rtPOF LOSS&PO DEFINITONOF DOEFITION OF ENTITLEMENT AODITIONFALFAOuIESI ACTIONS ACTORS

0 0 bUSTIMUANCE Eu71TJD SERVICES
PERSON (EP)

X. Lo" ds RAWl Webds as pef conase 1. FfthIl toput d to pal.sM waft I.Accsu.ta a.OWNlediy powidnd Anton. Ito S. 710o 1S* s b Caegry IA abo. _tcit. tsIN ,ant esonas
RiVt(4rnde4 to so hadsqu bI socmdencs vih end. MP U ON viih h.k to cgoep a dbo.

lbe p.o.ls *I i. Low. pIl ibsa lied In acdance
vtah U.s hopect of On Project.

2. Bie d uk pmn*t.
2. Voca*wi Itstnog and eel-

i.e sp*S beAks. ftnents a v a makietdl

tusad t"Itoy 1,os 0.a. be e11 hm. igm
eIghto Ipwchse leadeon sPON b*an
"AM lo on-fl of iOm U. onsncy land
cqubed 

p

M. beadl A.Pe.mnsnantgdmaakl I. Gen -wbpeeWdL. t. Putoly access so a cc*&1 ladil 1. livhuan d 9.50work p.1.11 I. PRO. P.60 Canbartors.

labouwe docuemAntad 2. Access tao WuSogSAdsend S. PRO. PHGO&COWAM.Mt
by cons" sw"y- 2. Vomfsi an ho p ia d 1 O

geE e.etom ee edrems URd" PRO Pon
I_dl b". bi.

1|. td~~~~6 $6soal * tsow . IN" W1 WI . AC""la ocafllowla cqn an 1. Is dc_f k o pwt 1.PRO, !NGO ACawlrclwIm

MPW 2. _ fto lhtlmhI *d - *. PIIO. tANlO & C _"

NOtES: t1_msen t _l_ __ s gh_t__ p In us i e i __k pn. et m tws hde Hldsin bspa s. 6. pr _ .n 0 m d uW.k
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TABLE 7

ENVIRONMENTAL AND RESETTLEMENT COSTS
SHEET 2 OF 2

SR. COMPONENT TOTAL COST
NO. LOCAL FOREIGN

(RS M) (USSM)

8. RIVER CROSSING 40.80 1.38

9. PROTECTION AGAINST RIVER EROSION 209.39

10. COST OF BRIDGES (VRB & MB) 224.31

11. SALVAGE OF CULTURAL PROPERTIES 2.01

12. WORKS FOR SAFETY MEASURES 12a.72

13. COST OF CHANNEL AVOIDING VILLAGES 1864.47

14. COST OF RESETTLEMENT VILLAGES

Development of Resetlement Villages 5.79
Social infrastructure for resettlement villages 2.76

Sub-Total 8.S5

15. COST OF DEVELOPMENT OF SPOIL BANKS 60.36

16. TRUST FUND FOR PNGO 100.00

17. CONTRIBUTION TO INTEGRATED REGIONAL 176.00
DEVELOPMENT PROGRAMME

18. COST ASSOCIATED WITH WORK PERMITS 9.00

19. COST OF STUDIES

Integrated Regional Development Plan 2.00
Sewage and treatment facilities for Ghazl-Khalo 1.00
Town planning for Ghazi-Khalo 2.00
Pilot project for spoil banks 5.00

Sub-Total 10.00

20. MONITORING COSTS

Cost of Environmental Monitoring Cell (WAPDA) 9.00
Cost of Allied Organisations of WAPDA 3.00
Monitoring Consultants 16.00
Visits of Environmental Review Panel 5.00 0.60
Environmental Laboratory 5.00

Sub-Total 40.00 0.60

21. WAPDA - ADMINISTRATION COSTS (3%) 155.24

22. CONTINGENCIES (5%) 266.50

TOTAL 5596.49 2.21 4

Note Equivalent amount In USS is 182.74 M with conversion rate of I USS - Rs. 31.00. l



TABLE 8

SCHEDULE FOR PROJECT IMPLEMENTATION AND RELATED MITIGATION AND RESETTLEMENT ACTIONS

199 I 1995 1996 1997 t 998 1999 2000
ACTIVITY S N J mMMJ S N JMM J S N J M MJ S N J M MJ SJ S S N JMMJ S N

PROJECT IMPLEMENTATION SCHEDULE

SCHEDULE FOR IMPLEMENTATION OF
MITIGATION AND RESErTLEMENT ACTIONS

3. Strengthinge of WAD EnVnmna Call -(completed)l r g ;

U6 1Appoinment ofMmoniiodiC tants

4. Landrc Aoqusird

8. Deelopmront of Spouing Banksad Resettlernent l ll| |ag ||| esm/j 

9. Salvage of Archaeological Sites i. l l + 1

10. Rehablitation of Borrow Areas Tit | 4 IT 4 J4 Li 

t1. Supermision and Monitoning byEnvitonmental Colt/ 1 tt 111111111A A A 
Moni cng CosultarsPNIGOEvironmentl Panel 8 1 t1l 

LEGEND. i

UNTIT First Unit Cormmissioned 
> ContractAwad 
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