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Executive Summary 

Introduction 

Power Impact (Pvt.) Ltd. Islamabad intends construction of 2.85 MW Bheri Hydro 
Power Plant (HPP) at Bheri, Muzaffarabad, Azad Jammu and Kashmir (AJ&K).   

The objective of the project is to exploit the existing water resources for development 
of hydro-electric power to meet the requirement of community living in Bheri Union 
Council, Muzaffarabad.    

Policy, Legal and Administrative Framework 

The proposed project has been assessed in compliance with existing legal 
framework on the environment of the state of AJ&K as follows:  

 AJ&K Environmental Protection Act, 2000 

 AJ&K-EPA Review of Initial Environmental Examination (IEE) and 
Environmental Impact Assessment (EIA) Regulation 2009 

 National Environmental Quality Standards (NEQS), 2000 

 AJ&K Wildlife (Protection, Preservation, Conservation and Management) 
Ordinance, 2012 (XII of 2012) 

Power Impact (Pvt.) Ltd., being the proponent of the project, will ensure that the pre-
construction, construction and operational phases will be in accordance with the 
Initial Environmental Examination report and the Environmental Management Plan 
will be implemented effectively. The Environmental Management Plan will be made a 
part of the agreement to be signed by the contractor.   

Project Description 

The hydropower potential of Bheriwala Katha has been studied in detail by the 
consultant engaged by Power Impact (Pvt.) Ltd. A 2.85 MW Hydro Power Project 
was identified with intake near Domailan village where Gali Khetar Nullah 
confluences with Shah Kori Nullah. The catchment area of Bheri Hydro Power Plant 
Project up to the weir site is 45 Km2.  

The project layout has been planned on the left bank of valley with a diversion weir 
lateral intake, sand trap, open headrace channel, forebay, steel penstock, 
powerhouse and tailrace for discharging the flow back into Bheriwala Katha. As part 
of the project works, temporary access road to the weir, forebay and powerhouse 
sites would be constructed.  

The diversion weir has been proposed about 100 meters downstream of confluence 
of Gali Khetar Nullah with Shah Kori Nullah. The power house is proposed to be 
located near Balseri. The cost of the project is Rs 566.307 million and will be 
completed in 30 months.  

 

 

https://en.wikipedia.org/wiki/Hydroelectric_power
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D.  Location 

Bheri village is located in the vicinity of Muzaffarabad at a road distance of about 18 
Kilometres. An asphalt road branches off from the main Muzaffarabad - Neelum 
Valley road at Pattikka. An RCC bridge is under construction to link the main road to 
branch roads across the river. 

The road to Bheri village is well maintained and open throughout the year. From 
Bheri to Doba, a fair weather track can be used to reach the diversion weir. The 
access track has to pass through Seri Nullah bed as its bridge was damaged in the 
earthquake of October, 2005. 

A fair weather road is also available all along the headrace channel route up to the 
proposed forebay that lies at the edge of Nakkar village. The access to power station 
location needs to be built to deliver plant and equipment. 

E. Existing Environment  

Physical Environment  

Topography  

Muzaffarabad, the capital of the Azad Jammu & Kashmir, is situated between 34.24° 
latitude and 73.22° longitude in North-East of Pakistan and spread over an area of 
6,117 km2. The elevation is 737 m (2,418 ft.). The topography of Muzaffarabad is 
mountainous and hilly.  

The district is bounded by Khyber Pakhtunkhwa Province in the West, Kupwara and 
Baramulla districts of disputed territory of Jammu & Kashmir in the East, and the 
Neelum District of Azad Kashmir in the North. 

Most of the project area is mountainous; however, some valleys are cultivable. 
Agriculture depends on rain, which is quite frequent. The pattern of agriculture varies 
with the condition of soil, climate, rainfall and availability of irrigation water.  

Geology and Soil  

The project area is very rugged and the mountains in the regions have moderate to 
high relief that give rise to rectangular and dendritic pattern. The Nullah/Stream 
valleys have steep slopes rising in U or V shapes along the flow.  

The surface geology of Bheriwala Katha follows this typical pattern from source 
down to its confluence with Neelum River. At lower elevations of the Nullah, the 
slopes are less steep with vegetation covers. The available land has been developed 
as terraces with opportunities of seasonal crop farming. Farm terraces in the vicinity 
of the project area are therefore commonly visible.  

In the vicinity of the power house area, well developed terraces are available on the 
left and right banks across the Nullah. The drainage pattern generally appears to be 
structurally controlled. The resistant hard rocks have steep slopes and soft rocks 
have been developed into gullies.  
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Hydrology 

Bheriwala Katha is one of the three major right bank tributaries of Neelum River 
below Nausery. It has its confluence upstream of Pattikka Village near Balseri at an 
elevation of 885 masl, about 18 kilometres upstream of Muzaffarabad. Like other 
tributaries of Neelum River, the flow undergoes a cycle of seasonal variation.  

The catchment of Bheriwala Katha comprises of south-eastern slopes of famous 
Makra Mountains and southern slopes of Ganja Mountains that rise to elevation 
range of 3500-3800 masl. From source of its confluence with Neelum River, the 
Nullah generally exhibits steep bed slope.  

The flow in Bheriwala Katha originates from the snow deposits that start melting in 
the month of March. The Nullah is contributed by many left and right bank arterial 
flows along its run until it joins the Neelum River. Notable sub-tributaries of Nullah 
are Seri, Gali Khetar, Nakkar, and Machaira Katha.  Major flooding was reported in 
Bheri Nullah in years of 1992 and 2010.   

Climate 

The climate of Muzaffarabad is characterized by cold winters and relatively pleasant 
summer. Bheri lies in close vicinity of Muzaffarabad, so the project site is within the 
influence of same climatic characteristics as Muzaffarabad city. The climate remains 
very salubrious from April to October but the winters get cold due to occasional 
snowfall on the hills on upper region. The months of December, January and 
February are dry cold but June and July are dry hottest months of the year. Rainfall 
in April and May is occasional but heavy rain is recorded in July.  

Seismology 

Muzaffarabad lies in a highly active seismic zone with expected ground acceleration 
values in the range of 1.6-2.4 m2/s with 10% probability of exceedance in 50 years. 
The Peak ground acceleration value corresponds to 0.16 to 0.4 g which means the 
Project Area is located in Seismic Zone 2B, where 2B represents upper moderate 
damage zone. An earthquake of magnitude 7.6 hit the region on October 8, 2005. It 
was centred near Muzaffarabad and also affected Khyber Pakhtunkhwa and Indian 
state of Jammu and Kashmir. The severity of the damage caused by the earthquake 
is attributed to severe up thrust. More than 70% of all casualties were estimated to 
have occurred in Muzaffarabad. In Bheri ten houses were destroyed because of the 
earthquake; however, no casualties were reported.  

Air Quality, Noise and Vibration 

Bheri is located at a very calm place with rural setting. There are no major 
anthropogenic sources of air pollution in the project area. Presently, Bheri has low 
population with low traffic. Furthermore, there is no industry near the project area. 
Moreover, the project area is covered with shrubs, herbs and trees. Air quality can 
be considered good due to the absence of significant pollution sources. The vibration 
does not exist as there is no heavy machinery or industry in the project area.  
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Biological Environment 

Flora   

The forest types of the Muzaffarabad include Dry Sub Tropical Scrub Forests and 
Sub Tropical Pine Forests. Natural flora of Bheri Union council comprises of forests 
(mainly conifers), shrubs, herbs, grasses, ferns, mosses, lichens, medicinal plants, 
agricultural crops, vegetables and fruit trees.  

Forests: Due to uncontrolled deforestation, the forest cover is shrinking in size and 
has moved to higher altitudes. The project components (weir and powerhouse sites) 
are devoid of forest cover. Only fifteen trees have been reported in the project site 
and there is minimum probability of removal of these trees due to construction of the 
hydropower plant. The dominate trees found in the region are: Deodar (Cedrus 
deodara), Kail (Brassica deracea), Chir (Pinus roxburghii), Kikar (Vachellia karroo), 
Himalayan Poplar/Safaida (Populus ciliata), Blue Pine (Pinus wallichiana), etc.  

Reserve Forests: The forest area in and around Machiara National Park has been 
declared as reserve forest. The reserve forest mainly consists of Blue pine, Deodar 
and Kayl variety.  

Medicinal Plants: A variety of herbs and medicinal plants are present in the forests 
which are being extracted locally. These herbs could not be preserved and properly 
packed due to lack of resources within the community. Amongst these with local 
names are Goldoof, Rattan Ju, Patrees, Kuth, Batwava, Chora Jari, Zakhm-e-hayat, 
Jogi Badshah, etc.  

An extensive growth of Mushrooms is also present in these forests at heights. 
Locally it is called Guchhi which is a very costly food item; collected and sold in the 
market of Islamabad and Rawalpindi.  

Vegetation: Vegetation in the project area mostly comprises of prairie grass, which is 
used as animal fodder. Some fast growing species of broad-leaved trees are also 
seasonally planted and protected by the local population as it has become a source 
of fire wood.  

Within the forested area at higher altitudes, the tree of conifers variety such as 
Cederus Deodara (Plaudar), Piceae Smithiana (Kachal), Pinus Wallichiana 
(Kail/Biar) and Abiespindrow (Fir/Rewar) are available.  

Dominant shrubs include Alunus Nuitida (Sharol), Zanthoxylum Alatum (Timer), 
Indigofera Gerrdiana (Kainthi), Junipeerus Communis (Behentri) and parrotia 
Jacquemontiana (Pesher). The cultivated fruit trees in the weir site/powerhouse area 
include Prunus Armeniaca (Khobani/Apricot), Plum (Aloo Bhukhara), Juglans Regia 
(Akhrot/Walnut), Prunus Persica (Arru/Peach), pyrus Malus (Apple), prunus 
Amydalus (Almond) and Diospyros Lotus (Amlok). 

Fauna  

The project area is endowed with a rich variety of mammalian, reptilian and avian 
fauna.  
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Aquatic Ecology 

There is no significant level of aquatic ecology in the stream flow of Bheriwala Katha 
due to the absence of habitat such as snags, logs, and rocks, where the aquatic 
culture can shelter from predators and the water currents and can reproduce.  

The aquatic life in the Nullah comprises of green algae which is commonly 
noticeable on stones and other debris  

Rare and Endemic species 

With the rapid deforestation, the habitats of some species are disappearing. Birds 
like Western Tragopan, and Vultures etc, and wild animals like snow leopards are 
among the list of endangered species of International Union for Conservation of 
Nature (IUCN). However, no endemic or rare species were identified at the project 
site.  

Protected Areas 

Protected areas/conservation areas are the locations which receive special 
protection because of their recognized natural, ecological and/or cultural values. 
There are several kinds of protected areas, which vary by level of protection 
depending on the enabling laws of country or the regulations of the international 
organizations involved.  

Machaira National Park and Game Reserve 

The Government of AJ&K declared the Machiara forest area as a Game Reserve in 
1982 under the AJ&K Wildlife Act 1975 and a National Park in 1996 for the purpose 
of protection of its natural scenery, flora and fauna. Machaira (34.596557oN 
73.56514oE) is located at an elevation ranging from 1,300 m to 4,700 m on an area 
of 33,437 acres. The Park is traversed by many natural water courses, the major 
among these are Sarsangar, Serli Sacha, Machaira and Seri Bheri Nullahs.  

The Park area is dominated by the moist temperate forests comprising of conifer 
species of Fir, Spruce, Deodar and Kail interspersed with broadleaved species of 
Oak, Walnut, Bankhor and Burmi. The ground flora has more than 250 plant species 
including 47 important medicinal plants. In the upper reaches of the Park, alpine 
pastures provide summer grazing grounds for the livestock of the local communities.  

Major wildlife species reported in the park are Snow leopard, Common leopard, 
Brown and Black Bears, Himalayan Ibex, Musk Deer, Markhor, Rhesus Monkey, 
Grey Langoor, Grey Goral, Western Tragopan, Chukor, different Pheasant species 
and Partridges.  

The park is accessible to the public for the recreation, education and research 
activities, and can be subjected to restrictions as the government may impose.  

Socio-Cultural Environment  

Bheri Union Council is comprised of 12 villages namely: Bheri, Galikhetar, Seri, 
Nullah Chum, Doba, Balseri, Charil, Dabrial, Gurakha, Ghatian, Kalas, and 
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Chhakrian. According to 1998 census, the number of households is 1,786 with 
10,574 considering 6 average household sizes. The current population has 
exceeded above 15000 persons.   

The population of Bheri Village is 3000 with up to 300 in number of households 
considering 10 average household size. People prefer to live in joint family system. 
The growth of population is high as compared to other urban areas of state. This 
rapid increase in population is putting enormous strains on the available natural 
resources; particularly, the forests which are shrinking at a faster rate.  

Traditionally, the society is male dominated where the elders are placed at a higher 
level of esteem and authority. Marriages are, more often than not, arranged. The 
role of women in decision making is limited. The population is Muslim and belongs 
to different casts e.g. Mir, Rajput, Syeds, Mughal and Chaudhary.  A significant 
population in the extended project area lies below poverty line. 

Bheri is connected with Muzaffarabad by road network. An asphalt road branches off 
from the main Neelum Valley road at Pattikka, tehsil headquarter. An RCC bridge is 
under construction to link the main road to branch roads across the river. About 1.5 
Kilometre from Pattikka Bridge, Bheri road on left leads to Bheri Village. The road to 
Bheri Village is well maintained and open throughout the year.   

Most of the people use their private vehicles while public transport is available from 
the project site. Roads are the only mode of transportation in the Bheri.   

The right bank of Nullah Valley is densely populated which is one of reasons to 
select the left bank for placing power channel.  

Most of the cultivable land in the project area lies on the steep hill slopes where 
small-sized terraces have been carved through cut and fill method for farming 
purposes. Maize remains the only main cash crop for most of the farming 
communities in the project area due to climatic affects.  

For economic reasons and due to lack of capital and entrepreneurship, setting up of 
industrial units has never been attempted in the project area. A number of wood 
processing products of domestic use are prepared and available.  

Urdu is the official language of AJ&K but is spoken by only a minority of people. The 
dominant language spoken in the area is Pahari with many dialects. Other main 
languages in the project area are Gujari, Kohistani and Kashmiri.   

Despite being at just 40 Kilometres from the capital city, the literacy rate in the area 
is alarmingly low. There are four primary schools and a High School both for boys 
and girls in Bheri.  

Limited Public and private medical facilities are available in the project area. There 
are 3-4 Private clinics and one government Health unit in Bheri. Overall health 
facilities are non-existent. The people of the area usually proceed to Muzaffarabad 
for medical treatment that costs them heavily. 
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The main source of drinking water supply is Bheri are natural springs and Bheriwala 
Katha Nullah.  

Azad Jammu & Kashmir Electricity Department (AJ&KED) has been entrusted the 
task of electricity supply to the people of AJ&K. AJ&KED purchases bulk of its 
energy from WAPDA, besides purchasing locally generated energy from Hydro 
Electric Board AJ&K (HEB), which is on much smaller scale.  

Presently, Electricity facility is available in the project area and is supplied from 
Muzaffarabad grid through an 11 kV distribution network. The area faces severe load 
shedding problems followed by low voltage issues. Approximately 75 transformers 
would be installed in Bheri Union Council for electricity supply.     

Archaeological Sites 

The project area has no reported archaeological site.  In case of any finding of 
artefacts of historic or cultural importance, the contractor shall be under contractual 
and legal obligation to move pursuant to legal procedures, and with the consultation 
of Project Engineer and participation of local community inform the Archaeological 
Department which will then make the necessary arrangements to preserve the key 
find.    

F.  Public Consultation 

During the roadside discussion and meeting with the community, they were informed 
about the salient features of the project, its location, and its activities. A summary of 
main comments raised by the communities are: 

The community do know that some of their built up properties like land, house, and 
trees will come under the project. They are willing give their built up properties to the 
project provided they are compensated in accordance with rules and regulations of 
Revenue Department, Government of AJ&K.     

The community insisted that the anticipated 2.85 MW electricity generated by the 
plant should be connected to the existing electricity network. In order to avoid any 
conflict, the electricity should be distributed to them via existing transformers and 
electric supply lines in the area. They are more willing to pay electricity bills to 
National Power Supply Company like PESCO. 

The local community is fully satisfied with the project as they have electricity but with 
excessive load shedding and low voltage they are unable to get full its benefit. They 
foresee that the project will be able to provide them with a regular supply of 
electricity.   

G.  Impacts and Mitigation Measures 

The Initial Environmental Examination of the proposed project has identified potential 
impacts that are likely to arise during construction and operational phase of the 
proposed project. To minimize the effects of adverse impacts of the proposed 
project, the IEE has recommended mitigation measures. 
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Physical Environment 

Impacts: The soil-related issues include soil erosion, slope stability, and soil 
contamination. These may be caused by the land clearing, levelling and grading, 
excavation and filling, construction activities and maintenance of equipment/vehicles. 
During the construction phase, the project area will experience slight increase in 
traffic flow. Soil may also get contaminated as a result of fuel/oils/chemicals spillage 
and leakage, and inappropriate waste (solid as well as liquid) disposal.  

Construction machinery and project vehicles will release exhaust emissions, 
containing carbon monoxide (CO), carbon dioxide (CO2) sulphur dioxide (SO2), 
oxides of nitrogen (NOx), and particulate matter (PM). These emissions can 
deteriorate the ambient air quality in the immediate vicinity of the project site. 
Furthermore, construction activities such as excavation, levelling, filling and vehicular 
movement on unpaved tracks may also cause fugitive dust emissions.  

The reduction in the vegetation cover and increase in the built-up area can 
potentially increase the rainwater (surface water) runoff. The solid waste can cause 
the air, water and soil contamination, if not handled properly.  

Mitigations: To control soil erosion, slop stability, and soil contamination excavated 
slopes will not be left untreated/unattended for long duration. Appropriate slope 
stabilization measures will be taken per the design (e.g. retaining walls, stone 
pitching).  

Temporary measures, such as construction of temporary walls reinforced with brick 
lining bordering the construction areas to contain debris and spoil, will also be 
undertaken to avoid soil erosion and contamination of Bheriwala Katha Nullah. 
Vehicles and equipment will not be repaired at the project site. If unavoidable, 
impervious sheathing will be used to avoid soil and water contamination. Domestic 
solid waste will be disposed in a manner that does not cause soil contamination 
particularly no waste will be dumped at the reservoir.   

Construction machinery and vehicles will be kept in good working condition, and 
properly tuned, in order to minimize the exhaust emissions in accordance with NEQS. 
Fugitive dust emission will be minimized by spraying water on soil, where required 
and appropriate. The mitigation measures recommended to forestall soil 
contamination will also prevent water surface and groundwater contamination.  

Biological Environment 

Impacts: The site preparation and construction activities may necessitate removal of 
the natural vegetation. However, there will be no cutting of trees at project site.  

The proposed site is located adjacent to Machaira National Park and Game Reserve. 
The area provide habitat for a range of aquatic flora and fauna. Project activities will 
have medium impacts on the faunal resources of the area. Most of the potential 
impacts of the project during construction phase will be on the faunal resources are 
associated with the damage to the natural vegetation and habitat.   

Mitigations: Removal of other natural vegetation will be minimized as far as possible 
through astute planning. If cutting of vegetation i.e. shrubs are unavoidable, tree 
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plantation of local species will be ensured at appropriate location. The number of 
trees thus planted will be at least six times more, then ones those are cut. The trees 
to be planted should be an appropriate mix of fast and slow growing trees.  

The measures to prevent soil and water contamination will forestall any adverse 
impact on the faunal resources of the area. Solid waste will not be left in the open 
areas and should not be dumped at the lake. The measures to restore natural 
vegetation loss in the area will benefit the area’s fauna as well. Night-time 
construction works will not be undertaken. Illumination levels at the project site will 
be minimized, as far as possible. Appropriate diffusers will be used to restrict the 
illumination within the site. 

Socio-Cultural Environment 

Impacts: The access to the project area is provided from Pattikka to Bheri road. The 
construction phase can potentially increase the traffic load on this road, thus 
affecting the environment of the area. The vehicular traffic during the construction 
phase of the proposed project is expected to be 3-4 round trips during peak 
construction period.  

The project being located near to the community may pose some safety hazards 
particularly for the inhabitants of adjacent buildings.  The health and safety issues 
will also rise with respect to workers/personnel during construction phase of the 
project.  

There is no reported site of archaeological or historical significance at the land being 
acquired for the project 

Mitigations: The vehicular traffic will be kept in flow as far as possible, to avoid traffic 
congestion at Pattikka Bheri road. Earmuffs will be provided to the workers during 
the construction phase. Prior information will be provided about any change in 
construction schedules. Unauthorized access within the construction area will not be 
allowed. 

H. Environmental Management Plan (EMP) 

An Environmental Management Plan has been prepared which defines the 
institutional arrangements required for its implementation. It also provides the 
implementation mechanism for the recommended mitigation measures identified 
during the IEE study. The Environmental Management Plan provides a delivery 
mechanism to address the adverse environmental impact of the project during its 
execution, to enhance project benefits, and to introduce standards of good practice 
to be adopted for all project works.  

An Environmental Monitoring Plan and Environmental Health and Safety Plan has 
been proposed for construction phase of the project. The cost of Environmental 
Monitoring during Construction Phase of the Project is Rs 0.8 million and cost of 
Environmental Health and Safety Plan during construction phase of the Project is Rs 
1.750 million.     
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 I.  Conclusions and Recommendations 

On the basis of the overall impact assessment, more specifically, nature and 
magnitude of the residual environmental impacts identified during present IEE, it is 
concluded that 2.85 MW Bheri Hydro Power Plant Project is likely to cause 
environmental impacts mainly during its construction phase.  

However these impacts can be mitigated provided the proposed activities are carried 
out as mentioned in the report, and the mitigation measures included in this report 
are completely and effectively implemented. 

There are no remaining issues that warrant further investigation. This IEE is 
considered as adequate for the environmental and social justification of the project. 
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1 Introduction 

1.1 The Project 

Power Impact (Pvt.) Ltd., Islamabad intends to construct 2.85 MW Hydro Power 
Plant Project at Muzaffarabad, Azad Jammu and Kashmir (AJK).    

In order to comply with the regulatory requirement of environmental laws of Pakistan, 
M/s Power Impact (Pvt.) Ltd. has acquired the services of M/s Project Procurement 
International (PPI), a private Environmental Engineering Consultancy Firm, to 
conduct IEE of the Project.  

This report gives an overview of project description, impact identification and their 
assessment, mitigation measures/alternatives through environmental impact 
assessment study methodology. The key location map of the Project is provided in 
Figure 1.1.  

1.2 The Proponent 

Power Impact (Pvt.) Ltd. is the proponent of the project and they are involved in 
hydro power sector in Azad Jammu and Kashmir.  

1.3 Need for Initial Environmental Examination  

According to the AJ&K, Environmental Protection Act, 2000, section 11 (1): “No 
proponent of a project shall commence construction or operation unless he has filed 
with the Agency, an Initial Environmental Examination (IEE) or where the project is 
likely to cause an adverse environmental effect an Environmental Impact 
Assessment (EIA), and has obtained from the Agency approval in respect thereof.” 

1.4 Initial Environmental Examination 

The 2.85 MW Hydro Power Plant Project falls under schedule I, B. Energy. 1. 
Hydroelectric power generation less than 50 MW of the AJ&K - Environmental 
Protection Agency’s (Review of IEE and EIA) Regulations, 2009.  

Therefore, an Initial Environmental Examination (IEE) of the proposed project is 
required. Power Impact (Pvt.) Ltd. has engaged M/s Project Procurement 
International to undertake the Initial Environmental Examination study (IEE) of the 
proposed project.   

1.5 Aim and Objectives of IEE  

The aim and objectives of the IEE of the project are as follow: 

 Identification and assessment of all major and minor impacts during design, 
construction and operational stages of the Project;  

 Stackholder’s consultation; 
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Figure 1.1: Key map of Project Location 
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 Identification of all significant impacts that may require detailed assessment; 

 Propose mitigation measures to minimize, eliminate or to compensate the 
potential adverse impacts identified;   

 Preperation of Environmental Managemnet Plan; and 

 Facilitate informed decision making, including setting the environmental 
terms and conditions for implementing the project with public participation 
and consultation. 

1.6 Contact Persons 

In case of further details or clarifications regarding this IEE, please contact the 
proponent’s representative or the consultant at the addresses provided below: 

Proponent’s Representative 
Consultant 
 

Mr. Raja Raheel 
Chief Executive Officer  
Power Impact (Pvt.) Ltd. 
 
Suite No. 11, Block No. 12F-7 Markaz, Jinnah 
Super Market Islamabad Pakistan 
Tel: 051- 265 1003-4 
Fax: 051- 265 0664  
Cell: (+92) 333-5565662  
Email: raja_raheel16@hotmail.com 
 

Engr. Saadat Ali 
Managing Director 
Project Procurement International  
 
Office # 4, Second Floor, Fazal Arcade,  F-
11 Markaz, Islamabad 
Tel: +92-51-211 0904 
Fax: +92-51-2105604  
Cell: +92-300-854 0195 
Email: projectpi@gmail.com 
Web: www.projectpi.pk  

 

1.7 Approach and Methodology 

1.7.1 Introduction 

For timely completion of the IEE study, the field activities were planned and best 
team was selected. Careful planning ensured effective resource management and 
timely completion of tasks throughout the period of association. 

M/s Project Procurement International engaged a team of experts for conducting IEE 
study, which included the following persons: 

 Engr. Saadat Ali, Environmental Engineer and Team Leader 

 Ms. Rida Zainab, Environmental Engineer  

 Ms. Tayyaba Noor, Environmental Engineer  

 Mr. Adil Ashraf, Environmental Engineer 

 Ms. Sajida Kabir, Socio-Economist 

 Mr. Ch. M. Rafaqat, Graduate, Muzaffarabad 

A kick off meeting was held with Chief Executive Officer, Power Impact (Pvt.) Ltd., to 
finalize the IEE study approach and methodology. For effective implementation of 
the project, it was necessary to discuss and clarify issues, objectives, and scope of 
the study as well as the approach and methodology of PPI.  

mailto:projectpi@gmail.com
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1.7.2 Secondary Data Collection  

The published and unpublished secondary data on physical, biological and socio-
economic environment of the project area was collected for assessing the 
environmental conditions of the project area. The references are provided in 
Annexure-1. 

1.7.3 Field Visits and Baseline Data Collection  

M/s PPI team visited the project site at Bheri for collection of base line information of 
the prevailing conditions of the area. The source of data collection for biological and 
socio-economic environment of the project area was through transit walk and 
meetings with the community.  

1.7.4 Pubic Consultation  

The Rapid Social Appraisal method was applied to discover the facts, empirically 
verifiable observations or verifying the old facts, on the prevailing socio-economic 
and cultural conditions of the project area. Furthermore, Focus Group Discussions 
and roadside consultations were held with the communities living and working 
around the project area.  

The names of persons consulted during IEE study of the project are provided in 
Annexure-2.   

1.7.5 Review of Legal and Administrative Framework 

Reviews on all environmental policies of provincial, national and international level 
along with relevant guidelines were compiled and their implications on the project 
activities were identified.  

1.7.6 Identification of Impacts 

The environmental impacts are broadly classified as physical, biological and socio-
economic, while each of these broad categories are further divided into different 
aspects. The potential impacts are thus predicated as short and long term. The 
impacts have been identified for the possible or likely to be possible significant 
impacts on the environment due to the project. The aim of this task was to assess 
the associated risks with these impacts. The identification of impacts is a key activity 
in the environmental assessment process, which is based on the professional 
judgment of our experienced team supported by national and international 
guidelines. 

1.7.7 Evaluation of Impacts 

Each impact identified has been evaluated against its significance in terms of its 
severity and likelihood of its occurrence. The impact evaluation process will prioritize 
each potential impact and screen out insignificant or inconsequential impacts. The 
significance of the impacts has been assessed in terms of their effects on the natural 
ecosystem, level of public consultation and conformity with legislative or statutory 
requirements. The evaluation of the significant impacts will form the basis for the 
development of Environmental Management Plan.   
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1.7.8 Identification of Mitigation Measures 

The objective of identification of mitigation measures is to identify those practices 
and technologies or activities that would prevent or minimize all significant 
environmental impacts and propose physical and procedural controls to ensure that 
mitigation is effective. On the basis of the impact evaluation performed, changes or 
improved practices have been suggested, where practical, in the planned activities, 
to prevent and control unacceptable adverse impacts resulting from normal or 
extreme events. Monitoring requirements have been defined and institutional 
arrangements for monitoring suggested. 

1.7.9 Development of Environmental Management Plan (EMP) 

An Environmental Management Plan (EMP) has been developed for effective 
implementation of the recommended mitigation measures. The EMP includes 
controls to minimize the identified impacts and monitoring program to monitor 
residual impacts, if any, during the construction phase. The EMP also lays down 
procedures to be followed during the operation of the project and identifies roles and 
responsibilities of all concerned personnel, including reporting in the operational 
phase. 

1.7.10  Documentation of the IEE Report 

The Initial Environmental Examination study report presents findings and compiles 
all information under one cover document that includes:  

Chapter 1; An introduction,  

Chapter 2; Describes the regulatory environmental procedure of AJ&K and its 
implications on the project,  

Chapter 3; Gives a description of the project,  

Chapter 4; Describes the existing environment condition and outcome of 
discussions held with the community,  

Chapter 5; Describes impact assessment of the project and mitigation measures,  

Chapter 6; Comprises of details of Environmental Management Plan and 
Environmental Monitoring Plan, and  

Chapter 7; Highlights the conclusions and recommendation measures of the IEE 
study of the project. 
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2 Legislative and Institutional Frame Work 

This section provides an overview of the policy framework and national legislation 
that applies to the proposed project. The Project is expected to comply with all 
policies, legislations and administrative framework relating to environmental aspects 
in vogue in the State of Azad Jammu and Kashmir (AJ&K), and that of Pakistan 
where applicable legislation is not available for AJ&K, control or disposal  measures 
as discussed in impact assessment and mitigation are carried out. 

2.1 National Policy and Administrative Framework 

As described earlier, the State of AJ&K will follow the Pakistan’s federal statutory, 
regulatory framework, policies and guidelines which are not yet framed by them as 
the case of environmental policy. The National Environmental Policy (NEP) was 
approved by the Pakistan Environmental Protection Council (PEPC) in its 10th 
meeting on 27th December 2004 under the chairmanship of the Prime Minister of 
Pakistan and thereafter approved by the Cabinet on 29th June 2005. NEP is the 
primary policy of Government of Pakistan that addresses the environmental issues of 
the country. The broad goal of NEP is, “To protect, conserve and restore 
Pakistan’s environment in order to improve the quality of life of the citizens 
through sustainable development”. The NEP identifies a set of sectoral and 
cross-sectoral guidelines to achieve its goal of sustainable development. 

The Government of Pakistan promulgated the prime environmental legislation 
“Pakistan Environmental Protection Ordinance” in 1983 which later enacted as 
Pakistan Environmental Protection Act in 1997. The state of AJ&K also adopted the 
ordinance under which Environmental Protection Agency (EPA) was set up in AJ&K. 
After approval of AJ&K Legislative Assembly the said Ordinance was enacted as 
AJ&K Environmental Protection Act.  

However, this act was acclimatized to meet the state’s requirements and notified in 
2000 as Azad Jammu and Kashmir (AJ&K) Environmental Protection Act, 2000. This 
was made effective with the establishment of the Environmental Protection Council 
(AJ&K-EPC) which is the policy formulating body and Environmental Protection 
Agency (AJ&K-EPA), which is an implementing agency. Prime Minister of AJ&K is 
the Chairman and the Minister of Environment is the Vice Chairman of the Council. 
Environmental Protection Agency headed by a Director General has the 
responsibility for establishing environmental quality standards, and implementing and 
enforcing the Act. 

2.2 The AJ&K Environmental Protection Act, 2000 

The Azad Jammu & Kashmir Environmental Protection Act, 2000 is the basic 
legislative tool empowers the state government to frame regulations for the 
protection of the environment. The act is applicable to a broad range of issues and 
extends to air, water, soil, marine, and noise pollution, as well as to the handling of 
hazardous substance. The key features of the law which are directly related to the 
proposed project are:  

Section-10: Prohibition of certain discharges or emissions: 
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(1)  "Subject to the provisions of this Act and the rules & regulations made there 
under no person shall discharge or emit or allow the discharge or emission of any 
effluent or waste or air pollution or noise in an amount, concentration or level which 
is in excess of the National Environmental Quality Standards.” 

Section-11: Initial Environmental Examination and Environmental Impact 
Assessment:  

(1) "No proponent of a project shall commence construction or operation unless he 
has filed with the Federal Agency an Initial Environmental Examination (IEE) or, 
where the project is likely to cause an adverse environmental effect, an 
Environmental Impact Assessment (EIA), and has obtained from the Federal Agency 
approval in respect thereof". 

Section-13: Handling of Hazardous Substances:  

"Subject to the provisions of this Act, no person shall generate, collect, consign, 
transport, treat, dispose of, store, handle or import any hazardous substance except 
(a) under a license issued by the Federal Agency and in such manner as may be 
prescribed; or (b) in accordance with the provisions of any other law for the time 
being in force, or of any international treaty, convention, protocol, code, standard, 
agreement or other instrument to which Pakistan is a party" 

The AJ&K Environmental Protection Act, 1997 (1997 Act) empowers the AJ&K EPA 
to: 

 Administer and implement the provisions of the Act and the rules and 
regulations made there-under to comply with the environmental policies 
approved by the Council; 

 Enforce the provisions of the Act through environmental protection orders 
and environmental tribunals headed by magistrates with wide-ranging 
powers, including the right to fine violators of the Act.   

 Prepare or revise, and establish the Environmental Quality Standards with 
the approval of the Council; 

 Develop environmental emission standards for parameters such as air, water 
and noise; 

 Identify categories of projects to which the provisions of Initial Environment 
Examination (IEE) or Environmental Impact Assessment (EIA) will apply;  

 Develop guidelines and procedures for conducting initial environmental 
examinations (IEE) and EIAs and procedures for the submission, review and 
approval of the same;  

 Review IEE or EIA with the objectives that these meet the requirements of 
the Act; 

 Public participation shall be ensured during review process of IEE or EIA 
reports.   

 Enforce the provisions of the Act through environmental protection orders 
and environmental tribunals headed by magistrates with wide-ranging 
powers, including the right to fine violators of the Act. 
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2.3 Regulations for Environmental Assessment 

In exercise of powers conferred by Section 32 of the AJ&K Environmental Protection 
Act 2000, the AJ&K EPA framed the regulations namely, “AJ&K EPA Review of IEE 
and EIA Regulations, 2009”. According to these regulations, a project falling under 
any category (qualifying IEE or EIA) requires the proponent to file IEE or EIA with the 
AJ&K-EPA. Within stipulated time the agency will confirm that the document 
submitted is complete for the purpose of review.  

During this time, should the agency require the proponent to submit any additional 
information, it will return the IEE or EIA to the proponent for revision, clearly listing 
those aspects that need further discussion. Subsequently, the agency shall make 
every effort to complete an IEE or EIA review within four months of filing the case. 
The following is a brief step-wise description of the approval process: 

 A project is categorized as requiring an IEE or EIA using the two schedules 
attached to the Regulations. 

 An EIA or IEE is conducted as per the requirement and following the AJ&K-
EPAguidelines. 

 The EIA or IEE is filed with the AJ&K EPA. 

 A fee, depending on the cost of the project and the type of the report, is 
submitted along with the document. 

 The submission is also accompanied by an application in the format 
prescribed in Schedule IV of the Regulations. 

 The AJ&K EPA conducts a preliminary scrutiny and replies within 10 days of 
the submittal of a report, a) confirming completeness, or b) asking for 
additional information, if needed, or c) returning the report requiring additional 
studies, if necessary. 

 The AJ&K EPA is required to make every effort to complete the IEE and EIA 
review process within 45 and 90 days, respectively, of the issue of 
confirmation of completeness. 

When the AJ&K EPA accord its approval subject to certain conditions: 

 Before commencing construction of the project, the proponent is required to 
submit an undertaking accepting the conditions. 

 Before commencing operation of the project, the proponent is required to 
obtain from the AJ&K EPA a written confirmation of compliance with the 
approval conditions and requirements of the EIA. 

 An Environmental Management Plan (EMP) is to be submitted with a request 
for obtaining confirmation of compliance. 

The AJ&K EPA is required to issue confirmation of compliance within 15 days of the 
receipt of request and complete documentation. 

The approval accorded by AJ&K EPA under Section-11 of the Act, 2000 shall be 
valid, for commencement of construction, for a period of three years from the date of 
issuance. 
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2.4 Guidelines for Environmental Assessment 

In the absence of AJ&K-EPA guideline for environmental assessment, those laid 
down by AJ&K-EPA have been followed.  

The AJ&K-EPA has published a set of environmental guidelines for conducting 
environmental assessments and the environmental management of different types of 
development projects.  The guidelines that are relevant to the proposed project are 
listed below, followed by comments on their relevance to the proposed project: 

Guidelines for the Preparation and Review of Environmental Reports, Pakistan 
Environmental Protection Agency, 1997 

The guidelines on the preparation and review of environmental reports target the 
project proponents, and specify: 

 The nature of the information to be included in environmental reports 

 The minimum qualifications of the IEE/EIA conductors appointed 

 The need to incorporate suitable mitigation measures at every stage of 
project implementation 

 The need to specify monitoring procedures. 

 The terms of reference for the reports are to be prepared by the project 
proponents themselves.  The report must contain baseline data on the 
project area, a detailed assessment thereof, and mitigation measures. 

Guidelines for Public Consultation, Pakistan Environmental Protection Agency, May 
1997.  

These guidelines deal with possible approaches to public consultation and 
techniques for designing an effective program of consultation that reaches out to all 
major stakeholders and ensures that their concerns are incorporated in any impact 
assessment study.   

Sectoral Guidelines: Pakistan Environmental Assessment Procedures, Pakistan 
Environmental Protection Agency, October 1997 

The guidelines for ‘Manufacturing plant’ are structured to assist in identifying key 
environmental issues related to Manufacturing Plant, as well as the various 
mitigation measures and alternatives that should be considered and applied 
accordingly.   

2.5 National Environmental Quality Standards, 2000 

Through notification No. 1190-1200/P&DD/Gen/2009 AJ&K EPA, with the prior 
approval of AJ&K Environmental Protection Council adopted the Pakistan’s National 
Environmental Quality Standards (NEQS), 2000.    

The National Environmental Quality Standards (NEQS), 2000 specify the following 
standards: 
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 Maximum allowable concentration of pollutants (32 parameters) in municipal 
and liquid industrial effluents discharged into inland waters, sewage 
treatment facilities, and the sea (three separate sets of numbers) 

 Maximum allowable concentration of pollutants (16 parameters) in gaseous 
emissions from industrial sources 

 Maximum allowable concentration of pollutants (02 parameters) in gaseous 
emissions from vehicle exhaust and noise emission from vehicles. 

 Maximum allowable noise levels from vehicles.  

These standards also apply to the gaseous emissions and liquid effluents generated 
by generator, process waste etc. The standards for vehicles will apply during the 
construction as well as operation phase of the project.   

2.5.1 NEQS for Liquid Effluent (mg/l) 

The National Environmental Quality Standards (NEQS) for discharge of effluent from 
industry are presented in Table 2.1.  

Table 2.1: NEQS for Liquid Effluent Discharge 

Parameters 
Existing 

Standards 

Revised Standards 

Into Inland 
Waters 

Into 
Sewage 

Treatment 
Into Sea 

Tempereture 40°C =<3°C =<3°C =<3°C 

pH Value 6-10 6-9 6-9 6-9 

Biological Oxygen Demand (BOD)5 80 80 250 80 

Chemical Oxygen Demand (COC) 150 150 400 400 

Total Suspended Solids (TSS) 150 200 400 200 

Total Dissolved Solids (TDS) 3500 3500 3500 3500 

Grease & Oil 10 10 10 10 

Phenolic Compounds (as phenol) 0.1 0.1 0.3 0.3 

Chlorides (as Cl’) 1000 1000 1000 SC 

Fluoride (as F’) 20 10 10 10 

Cyanide (CN’) total 2 1.0 1.0 1.0 

An-ionic Detergents (as MBAs) 20 2.0 20 20 

Sulphate (SO’’) 600 600 1000 SC 

Sulphide (S’) 1.0 1.0 1.0 1.0 

Ammonia (NH3) 40 40 40 40 

Pesticides 0.15 0.15 0.15 0.15 

Cadmium 0.1 0.1 0.1 0.1 

Chromium (trivalent & hexavalent) 1.0 1.0 1.0 1.0 

Copper 1.0 1.0 1.0 1.0 

Lead 0.5 0.5 0.5 0.5 
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Parameters 
Existing 

Standards 

Revised Standards 

Into Inland 
Waters 

Into 
Sewage 

Treatment 
Into Sea 

Mercury 0.01 0.01 0.01 0.01 

Selenium 0.5 0.5 0.5 0.5 

Nickel 1.0 1.0 1.0 1.0 

Silver 1.0 1.0 1.0 1.0 

Total Toxic Metals 2.0 2.0 2.0 2.0 

Zinc 5.0 5.0 5.0 5.0 

Arsenic 1.0 1.0 1.0 1.0 

Barium 1.5 1.5 1.5 1.5 

Iron 2.0 8.0 8.0 8.0 

Manganese 1.5 1.5 1.5 1.5 

Boron 6.0 6.0 6.0 6.0 

Chlorine 1.0 1.0 1.0 1.0 

 

2.5.2 NEQS for Gaseous Emission (mg/Nm3) 

The National Environmental Quality Standards (NEQS) for permissible limits of 
gaseous emission from industry are presented in Table 2.2.  

Table 2.2: NEQS for Gaseous Emission 

Parameter Source of Emission Existing 
Standards 

Revised 
Standards 

Smoke Smoke opacity not to exceed 40% or 2 
Ringlemann 
Scale 

40% or 2 
Ringlemann 
Scale or 
equivalent smoke 
number 

Particulate Matter Boilers & Furnaces: 

Oil Fired 

Coal Fired 

Cement Kilns 

Grinding, crushing, clinker 
coolers and related processes, 
metallurgical processes, 
converters, blast furnaces and 
cupolas 

 

200 

500 

200 

500 

 

300 

500 

300 

500 

Hydrogen Chloride Any 400 400 

Chlorine Any 150 150 

Hydrogen Fluoride Any 150 150 

Hydrogen Sulphide Any 10 10 
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Parameter Source of Emission Existing 
Standards 

Revised 
Standards 

Sulphur Oxides Sulfuric Acid/sulphonic Acid 
Plants 

Other Plants except power plants 
operating an oil and coal 

400 

400 

5000 

1700 

Carbon Monoxide Any 800 800 

Lead Any 50 50 

Mercury Any 10 10 

Cadmium Any 20 20 

Arsenic Any 20 20 

Copper Any 50 50 

Animony Any 20 20 

Zinc Any 200 200 

Oxides of Nitrogen Nitric Acid Manufecturing Unit 

Other plants except power plants 
operation on oil or coal: 

Gas fired 

Oil fired 

Coal fired 

400 

 

400 

- 

- 

3000 

 

400 

600 

1200 

 

2.5.3 NEQS for Vehicular Emission 

The National Environmental Quality Standards (NEQS) for permissible limits of 
exhaust emissions from vehicles are presented in Table 2.3.  

Table 2.3: NEQS for Vehicular Emission  

Parameters Standards (Maximum 
permissible limits) 

Measuring Method 

Smoke 40% or 2 on the Ringleman 
Scale During engine 
acceleration mode 

To be compared with Ringleman 
chart  at a distance of 6 meters 
or more 

Carbon Monoxide Emission Standards: 

New Vehicle  = 4.5% 

Used Vehicle = 6% 

Under idling conditions: non-
dispersive infrared detection 
through gas analyzer. 

Noise 85 db (A) Sound meter at 7.5 meter from 
the source 

2.6 Interaction with other Agencies 

The client is responsible for ensuring that the project complies with the laws and 
regulations controlling the environmental concerns of scheme development and 
operations, as well as all pre-construction requirements, such as permits and 
clearances, etc.  This section describes the nature of the relationship between the 
client and line departments concerned. 
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2.6.1 AJ&K EPA 

The project proponent will be responsible for providing the complete environmental 
documentation required by the Pak-EPA, and AJ&K Environmental Protection 
Agency (EPA) and remain committed to the approved project design.  No deviation is 
permitted during project implementation without the prior and explicit permission of 
the EPA.   

2.6.2 AJ&K Revenue Department 

Under the national law, matters relating to land use and ownership are outside the 
jurisdiction of federal government. Consequently, the AJ&K revenue department is 
empowered to carry out the acquisition of land or built-up property for public 
purposes. The acquisition of land and payment of compensation will be managed by 
Project Proponent through AJ&K Revenue Department. 

2.6.3 Forest and Wildlife Departments 

The Forest and Wildlife Departments are responsible for the conservation of forest 
resources and wild life in the project area. The project activities particularly at 
construction phase may adversely impact on the local ecosystems. A close liaison 
will be established with Forest and Wildlife Departments during implementation of 
the mitigation measures of adverse impacts evolved thereof.  

2.6.4 Local Government and Municipalities 

The client will work with local government/administration and municipalities on the 
resettlement and removal of encroachments or sources of congestion if any.  In such 
cases, the Client will frame an agreement with the municipality, local government, or 
other service provider concerned on the resettlement of displaced squatters. 

2.7 Other Environment related Statutes  

This section outlines statutes apart from the Pakistan Environmental Protection Act, 
1997, which are relevant to the project. 

2.7.1 Land Antiquities Act, 1874 

At this point, the only legislation relating to land acquisition and compensation in 
AJ&K is the Land Acquisition Act (LAA) of 1894.  The LAA is, however, limited to 
compensation for the acquisition of land and built-up property, and damage to other 
assets, such as crops, trees, and infrastructure only for titleholders. The LAA does 
not consider the rehabilitation and resettlement of disrupted populations and the 
restoration of their livelihoods. LAA does not provide any assistance to non-
titleholders and vulnerable groups. 

The Project may involve acquisition of proprietary as well as government land that 
may be under the hold of Forest Department or Revenue Department (Khalsa Land 
or Waqaf Land). The land will be acquired under the Land Acquisition Act 1894.  
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AJ&K has not developed any National Resettlement Policy. Although a National 
Resettlement Policy and related legislation has been drafted in Pakistan, but it has 
not been officially notified.  

2.7.2 The Jammu & Kashmir Forest Regulations 

The main legislation for management and protection of forest and rangeland in AJ&K 
is the Jammu and Kashmir Forest Regulation of 1930 and its later amendments of 
1973, 1976, 1977 and 1980. The amendments are mostly related with penal 
provisions for forest offences. According to the AJ&K Forest Regulations, the forests 
are designated as ‘Demarcated” or “Un-demarcated”. The former forests, like 
Reserved Forests under Forest Act of 1927 that is in vogue in Pakistan, are under 
the control of Forest Department, while the latter are under the control of Board of 
Revenue through Deputy Commissioner. There are two other categories of forests in 
AJ&K denominated as “Village Forests” and “Private Forests”. The former are 
established under Section 14 (a) of the AJ&K Forest Regulations, while the latter are 
established under the Private Forest Rules of AJ&K Land Revenue Act 1955. 
Moreover, “Tree Plantation & Maintenance Act 1977 has been enacted to ensure 
planting and maintenance of at least 3 trees per acre in farmland.  

Under the provision of the forest related legislations there are regulations on usufruct 
right of the communities or individual for using the area for grazing, acquiring wood 
for fuel wood or timber. However, for cutting trees for the rehabilitation works special 
permission would be needed from the Forest Department and Revenue 
Department/Local Administration depending upon the type of forest encountering.  

2.7.3 AJ&K Wildlife Act, 1975  

In addition to empowering AJ&K wildlife department to establish game reserves, 
parks, and wildlife sanctuaries, this act regulate the hunting and disturbance of 
wildlife.  While reviewing the EIA, the AJ&K-EPA may consult the AJ&K wildlife 
department in case the project has an impact on wildlife.  The AJ&K-EPA may 
require the proponent to coordinate with the AJ&K wildlife department for the 
implementation of the project and monitoring activities during construction and 
operation of the project.  

2.7.4 AJ&K Local Government Ordinance 

This Act establishes regulations for land use, the conservation of natural vegetation, 
air, water, and land pollution, the disposal of solid waste and wastewater effluents, 
as well as matters related to public health and safety.  

2.7.5 Pakistan Penal Code 1860 

The Pakistan Penal Code deals with offences where public or private property and/or 
human lives are affected due to the intentional or accidental misconduct of an 
individual or body of people.  In the context of environment, the Penal Code 
empowers the local authorities to control noise, noxious emissions and disposal of 
effluents. The NEQS enforced by the EPAs supersede the application of this 
legislation on industries and municipalities. The Penal Code, however, can provide a 
basis for the client to coordinate its activities with the local authorities to ensure that 
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its construction activities do not become a cause of public nuisance or 
inconvenience. 

2.8 Implication of the Legislation to the Project  

Power Impact (Pvt.) Ltd., Bheri shall ensure that the pre-construction, construction 
and operational phases of the project will be in line with the recommendations of IEE 
report and Environmental Management Plan will be effectively implemented. 
Furthermore, the Environmental Management Plan of the IEE Report will be made 
part of the agreement to be signed with the contractor.  
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3 Description of the Project 

3.1 The Project  

The project is the construction of 2.85 MW Bheri Hydro Power Plant at 
Muzaffarabad, Azad Jammu and Kashmir.  

3.2 Objective of the Project 

The objective of the project is to exploit the existing water resources for development 
of hydroelectric power to meet the requirement of community living in Bheri Union 
Council, Muzaffarabad.    

3.3 Need for the Project 

Azad Jammu and Kashmir (AJ&K), due to its topography has been endowed with 
abundant hydropower resources. In the late eighties, WAPDA conducted 
comprehensive hydel potential reports on the three main rivers of AJ&K namely: 
River Jhelum, River Poonch and River Neelum. About 53 potential sites with an 
estimated total capacity of about 4,635 MW of hydel potential in AJ&K have been 
identified with high, medium, and small heads. Mainly, these sites are run-of-river 
sites, with some as daily storage projects.  

A total of 1,036.10 MW projects are in operational phase while 973.8 MW projects in 
Public Sector and 828.7 MW projects in Private Sector are under implementation 
phase in AJ&K.   

WAPDA is working on Neelum–Jhelum Hydro Power Project which is part of an 
under construction run-of-the-river hydroelectric power scheme designed to divert 
water from the Neelum River to a power station on the Jhelum River. The power 
station will have an installed capacity of 969 MW. It is scheduled for completion by 
December 2017.  

Large hydro power generation projects involve a number of social, political and 
technical constraints. However, significance of small scale hydropower projects has 
increased manifold in Northern areas of Pakistan. Hilly areas receive a significant 
quantum of precipitation every year. Hence, water flowing through small rivers and 
streams is a potential source for small hydropower generation in order to solve the 
problem of energy shortages in such geographically discouraging areas. Currently, a 
total of 12 small, mini and minor hydropower stations are in operation, with 
cumulative installed capacity of about 45 MW, besides various community-based 
power units. 

The project will benefit the local environment by using a natural resource to generate 
much needed electricity without depleting the quantity or quality of that resource or 
harming aquatic fauna and flora.  

The substitution of conventional sources of energy e.g. traditional biomass for 
cooking, diesel generators, kerosene lamps, etc. with electricity generated by the 
hydropower plant will help to decrease carbon dioxide emissions and also contribute 

https://en.wikipedia.org/wiki/Hydroelectric_power
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to poverty alleviation and economic development by supplying the electricity needs 
for lighting, water pumping and operating small workshops. 

The project will enable to exploit the existing water resources at Katha Bheriwala 
Nullah for development of hydroelectric power to meet the requirement of community 
living in Bheri Union Council, Muzaffarabad. Hence, there is a need for the project.     

3.4 Accessibility  

The project area is located in the vicinity of Muzaffarabad at a road distance of about 
18 Kilometres. An asphalt road branches off from the main Neelum Valley road at 
Pattikka, which has recently been given the status of tehsil headquarter. An RCC 
bridge is under construction to link the main road to branch roads across the river. 

The road to Bheri village is well maintained and open throughout the year. From 
Bheri to Doba, a fair weather track can be used to reach the diversion weir. The 
access track has to pass through Seri Nullah bed as its bridge was damaged in the 
earthquake of October, 2005. 

A fair weather road is also available all along the headrace channel route up to the 
proposed forebay that lies at the edge of Nakkar village. The access to power station 
location needs to be built to deliver plant and equipment. 

The coordinates and elevations of weir and powerhouse are listed below. 

Location Northing Easting Elevation (masl) 

Upper extreme of the project area 1149680 3256780 1690 

Lower extreme of the project area 1151680 3255380 1575 

Source: Feasibility Study Report of 2.85 MW Bheri HPP, RENCON, 2012 

3.5 Description of the Project 

Bheriwala Katha is a major right bank tributary of Neelum River below Nausery with 
a mean annual flow of 4.14 m3/s. The flow of Bheriwala Katha into Neelum River 
assumes particular significance due to Neelum-Jhelum project at Nursery for which 
280 m3/s of river discharge would be diverted into tunnel leaving a compensation 
discharge of about 15 m3/s downstream of Nursery during lean periods.  

The hydropower potential of Bheriwala Katha has been studied in detail by the 
consultant engaged by Power Impact (Pvt.) Ltd. The useful stretch of Nullah with 
sizeable hydropower potential can be divided between upstream and downstream of 
Sadka Bridge. The average bed slope downstream of Sadka Bridge is about 67 
meters/km while upstream of Sadka Bridge, it is about 60 meters/km. 

A 10.2 MW project has been proposed in the lower stretch with intake close to Sadka 
Bridge. In the upper stretch, a 2.85 MW Hydro Power Plant Project was identified 
with intake near Domailan village where Gali Khetar Nullah confluences with Shah 
Khori Nullah. The catchment area of Bheri Hydro Power Plant Project up to the weir 
site is 45 m2.  

https://en.wikipedia.org/wiki/Hydroelectric_power
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The project layout has been planned on the left bank of valley with a diversion weir 
lateral intake, sand trap, open headrace channel, forebay, steel penstock, 
powerhouse and tailrace for discharging the flow back into Bheriwala Katha. As part 
of the project works, temporary access road to weir, forebay and powerhouse sites 
would be constructed.  

The diversion weir has been proposed about 100 meters downstream of confluence 
of Gali Khetar Nullah with Shah Kori Nullah. The power house is proposed to be 
located near Balseri.  

The project net benefits are maximum for design discharge of 2.0 m3/s. with the 
design discharge and net head of about 171 m, the optimized plant capacity would 
be 2.85 MW and it would generate annual energy of 16.14 GWh with the plant factor 
of 64.65%. 

The brief description of civil structure, electrical and mechanical equipment 
installation and commission of 2.85 MW Bheri Hydro Power Plant Project is as 
under: 

Diversion Weirs: For the sake of maximizing the diversion of water, two weirs have 
been proposed - one for Seri Katha and other for Bheriwala Katha. A connection 
channel shall first convey the water of the Seri Katha into Bheriwala Katha and 
diversion weir-II shall divert the connective flow to power channel.  

The diversion weir-I is located about 50 meters downstream of the damaged bridge 
on Bheri-Doba road. The diversion weir-II is located just downstream of confluence 
of Bheriwala Katha with Gali Khetar Nullah, one of the smaller right bank tributaries.  

At the proposed weir axis, the bed level is 1692.00 m. In order to divert the design 
discharge of 2.0 m3/s into the approach channel, a combination weir comprising of 
PPC foundation, RCC screen and stone masonry structure has been proposed. The 
weir has also been provided with a sluicing outlet. The flow is regulated by the use of 
an intake gate that diverts the flow towards approach channel.  

Following major design considerations have been adopted while designing the weir 
for the proposed layout: 

 The diversion weir is a relatively simple structure that does not provide any 
overflow section or stilling basin, etc. 

 The crest elevation of weir has been fixed with the consideration of intake to 
approach channel in view. 

 The weir crest has been fixed in a manner so as to minimize the excavation 
and concrete work for the weir, and also to pass the floods over the weir 
without much raised water level upstream of the weir. 

 The location of the weir has been selected in a way to have smooth and 
straight flow conditions at upstream and downstream of the weir structure. 

 

Sluicing Section: On the right side of the weir, one under sluice section is provided to 
flush out the sediments into Bheriwala Katha. The flushing section is a shoot type 
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narrow structure about 6 meters in length. This arrangement has been provided to 
increase the efficiency of the flushing capability in the diversion weir to ensure 
sediment free area in front of intake gate. 

Intake to Approach Channel: The intake has been designed to minimize the head 
losses at entrance and to avoid passage of entering bed load and other floating 
debris in the intake. About 3 m down the intake, a vertical gate has been provided as 
a precautionary measure. With the closure of this gate, the diverted flow will be 
discharged back to Bheriwala Katha through the sluicing shoot. 

Approach channel: The approach channel is a rectangular RCC structure that starts 
soon after the intake gate. The bed slope of this section of the channel is 1 in 250 
along the right side of the Nullah.  

The channel has a maximum capacity of 2.2 m3/s of flow with 1.35 m width and 1.4 
m height. The water depth in approach channel may vary between 1.0 to 1.1 m. The 
approach channel has a length of about 200 m up to the de-silting basin. 

De-silting Basin: De-silting basin is provided to remove the suspended particles with 
diameter above 0.20 mm. For the design of 2.0 m3/s, only one chamber has been 
provided. The chamber has a length of 34 m and width of 4.6 m. The maximum 
height is 2.6 m. The thickness of the outer wall is 0.40 m.  

The average net cross sectional area of the chamber is approximately 10 m2, 
excluding the area of flushing. This corresponds to an average velocity of 0.20 m/s 
for the discharge of 2.2 m3/s.  

A grain size of 0.20 mm was selected as minimum diameter to be settled in the de-
sander. A sand-flushing pipe with a diameter of 0.6 m leads from the de-silting basin 
back to the Nullah. 

Outlet Gate: At the end of flushing chamber, one outlet gate is required. The gate 
width is 3.2 m and height is 2.5 m. The gate must allow the operation with full water 
pressure at the upstream side. It is to be manually operated by geared hand cranked 
winches. The guide rollers shall be embedded in the side walls with self-lubricating 
bushings. 

Sand/Sediments Flushing Gates: One sand-flushing gate will be required having 
width of 0.70 m and a height of 0.8 m. The flushing gate shall be manually operated. 
All parts coming into contact with sealing elements shall be of stainless steel or 
plated stainless steel.  

Power Channel: At the downstream of de-silting basin, there is rectangular channel 
section from where the main power channel off-takes. The channel has a width of 
1.35 m and a height of 1.45 m. The length of channel from de-silting basin is about 
2,100 m. The channel has a bed slope of 1:750.  

Forebay: The forebay is a RCC structure, designed to accommodate load variation 
and surges and will facilitate to maintain water level in power channel. The overall 
dimensions of the forebay are as under: 
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Overall Length            14.2 m 

Overall Width   4.8 m 

Spill Chamber Width  4.0 m 

The forebay has arrangement to flush out the deposited sediments through a drain 
pipe of 0.2 m. The forebay has an outlet for penstock pipe of 1.1 mm diameter. A 
trash rack at the mouth of the penstock outlet prevents the undesired material to 
pass through to the turbine runner.  

Penstock Pipe: MS steel penstock pipe shall take off from forebay to turbine inlet. 
The penstock pipes run down the slopes up to the power house building. The 
penstock diameter has been selected to limit the head loss within 3% of the gross 
head. The penstock pipes shall be supported on PCC anchor blocks and 
intermediate blocks. 10 main anchor blocks and 23 supporting blocks shall be 
provided along the penstock pipeline.  

Powerhouse: In high head schemes with horizontal shaft units, it is always preferable 
to place the units in a single row tangent to the direction of inflow. An erection bay is 
usually provided at one of the two ends of the structure for load/unloading of the 
equipment. 

An access road of about 660 meters shall have to be provided to reach the location 
of powerhouse. The powerhouse is placed as a surface structure close to the edge 
of the Bheriwala Katha on the lower terraces. The building of the powerhouse is an 
RCC frame structure with masonry stones as filler walls. The dimensions of the 
powerhouse are 25.45 m in length, 12 m in width, and 12.465 m in height.  

Powerhouse has a service/entrance bay, space for unit switchboards and a control 
room. An open area to place three sets of 3,300/11,000 volts step-up transformers 
along with cables and accessories has been provided close to power house building.   

Tailrace Channel: The outflow from powerhouse will be discharged back into 
Bheriwala Katha through a tailrace channel. The estimated length of tailrace channel 
is 10 m. The discharge from each turbine shall run through a branch of tailrace 
before merging into a single channel. The tailrace is a rectangular concrete section 
with 1.5 m width and 2.5 m height. The tailrace will join Bheriwala Katha at 1500 
masl.  

Hydro-Mechanical Equipment: The type of turbine selected for the Bheri HPP is 
Horizontal Axis Pelton Turbine. The proposed powerhouse will be equipped with 
three Horizontal Axis Pelton turbines of single jet. The rated power producing 
capacity will be 950 kW each. Power factor would be 0.85 and power generation will 
be at 3.3 KV. Each turbine is connected via an inlet valve to a common trifurcation 
branching off from the main penstock pipe. The technical parameter of the selected 
turbine has been provided in Table 3.1.  

The spherical/butterfly inlet valves shall be firmly connected to the penstock pipe and 
the inlet of distributor of the turbine.  
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In between the valve and the turbine inlet pipe, a removable pipe with flange at both 
ends will be provided which is capable of bearing small axial movement.  

 

Table 3.1: Parameters of Turbine for 2.85 MW Bheri Hydro Power Plant Project 

Parameter Specification 

Turbine Horizontal Pelton 

Number of Units 3 

Number of Jets 1 

Plant Capacity (P) 2.85 MW 

Plant Discharge 2.0 m3/s 

Unit discharge 0.67 m3/s 

Rated Effective Net head 171m 

Rated turbine Output at Shaft 980 kW 

Turbine Specific Speed 8-10 rpm 

Rated turbine Speed 600 rpm 

Turbine Runaway Speed 1200 rpm 

Runner Pitch Circle Diameter 0.9 

Setting (runner lower part to maximum tail water level) 1.5 

Source: Feasibility Study Report of 2.85 MW Bheri HPP, RENCON, 2012 

 

Electrical Equipment: It has been proposed to connect each turbine unit to its 
independent step-up transformer of 1,200 kVA feeding power to a common bus of 
11 kV.  

The power dispersal mechanism provides for an 11 kV line up to the distribution 
network that is being fed from the National Grid.  

The description of transmission system, step-up transformer, generator, and auxiliary 
equipment are as follows:  

 Three generators will be coupled directly turbine having a speed of about 600 
rpm. To ensure the safe and stable operation of the generating units, a 
flywheel has to be installed with generator.  

 Each generator shall comprise of stator with frame, rotor assembly, guide 
bearings, flywheel to be sized to fit the required total inertia, excitation and 
voltage regulation system, 3,300 V terminal box, neutral grounding 
transformers, etc. Technical data of the generator has been provided in 
Table 3.2. 

 



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Description of the Project 

Final Report Page 41 of 110 

 

Table 3.2: Technical Data of the Generators for 2.85 MW Bheri Hydro Power Plant 
Project 

Parameter Value 

Number of Units 3 

Rated Power 950 kW 

Rated voltage 3.3 kV 

Rate Speed 600 rpm 

Power Factor 0.85 

Rated Frequency 50 Hz 

Excitation Static SCR 

Cooling System Air Cooled 

Insulation Class F 

Connection Y 

Applicable Standards IEC 

Source: Feasibility Study Report of 2.85 MW Bheri HPP, RENCON, 2012 

Power Transformer: The power transformer for interconnection with National Gird at 
11kV. Each generator connected to its own block transformer. The generators 
feeding to a 3.3/11kV Transformer which is connected to a common 11kV station 
bus. 

This arrangement has certain advantages of being flexible i.e., in case of problems 
with the equipment, each block is independent so that availability of the generation is 
higher than the solution of the group transformer. Therefore, for the proposed 
project, each generator has been connected to its own step-up transformer. The 
typical characteristics of step-up transformers are given in Table 3.3:  

Table 3.3: Details of Step-up Transformers for 2.85 MW Hydro Power Plant Project 

Parameter Value 

Number of Units 3 

Type Three phase, 50 Hz, 1200 kVa, 3300/11000V 

Installation Outdoor 

Duty Continuous 

Dielectric Mineral Oil 

Power Factor 0.85 

Voltage control Off load tap changer, ± 2.5%, three position each 

Suggested Range of Impedance Reactance 6-8% 

Connection Yn11 

Source: Feasibility Study Report of 2.85 MW Bheri HPP, RENCON, 2012 

The flow will be discharged back into Bheriwala Katha through the tailrace. The 
powerhouse will be equipped with auxiliary mechanical equipment such as inlet 
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valve, spear and nozzle assembly, regulating and control mechanism for operation 
and routine maintenance.  

The installed capacity and estimate of energy generation is based on the total design 
discharge of 2.0 m3/s. Three turbines, each of 0.95 MW have been proposed. Power 
factor would be 0.85 and generation will be at 3.3 KV. Each generator will feed to 
one step-up transformer of 1,200 KVA capacity. The annual energy is estimated at 
15.049 GWh. 

The power and energy has been optimized considering the project benefits and cost. 
The flow in Bheriwala Katha shall remain available for about 30% of the time during 
the year. Correspondingly, the installed capacity of 2.85 MW will be available during 
summer months from April to August with some variations.  

The selected unit of about 950 kW will be able to generate power even at the lowest 
discharge without sacrificing turbine efficiency. The power station shall be connected 
with the grid through an 11kV line. It is possible that many options for 
interconnections emerge prior to implementation/operation of the project as other 
schemes are also in the pipeline.  

The power would transmit through 11kv lines either to the 11kV bus bar of sub-
station of 10.2 MW Madar-Batdara Hydro Power Project for dispatch to 
Muzaffarabad or to existing 11 kV distribution network already available in the area. 
A sizeable population in the areas of Doba, Seri, Gurakha, Machaira, and Bheri 
Village can benefit from the proposed project.  

The Layout Plan comprised of 5 drawings, Diversion Weir Plan, Sand Trap Plan, 
Power Channel Typical Cross Section, Forebay Plan and Power House Plan of  2.85 
MW Bheri Hydro Power Plant Project has been provided in Figure 3.1 to 3.11. 
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Figure 3.1: BHP General Layout Plan of 2.85 MW Bheri Hydro Power Plant Project  
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Figure 3.2: BHP Layout Plan – I of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.3: BHP Layout Plan – II of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.4: BHP Layout Plan – III of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.5: BHP Layout Plan – IV of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.6:  BHP Layout Plan – V of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.7: Diversion Weir Plan of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.8: Sand Trap Plan & Sections Details of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.9: Power Channel Typical Sections of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.10: Forebay Plan of 2.85 MW Bheri Hydro Power Plant Project 
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Figure 3.11: Power House Plan of 2.85 MW Bheri Hydro Power Plant Project 

 
 



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Description of the Project 

Final Report Page 54 of 110 

 

3.6 Land Acquisition  

The proposed project site is situated in the upper reaches of Bheriwala Katha, 
opposite to Bheri. From diversion weirs to forebay until the powerhouse, main 
population’s clusters have been avoided due to which the requirement for relocation 
has been substantially reduced.  

Revenue Department of Government of AJ&K will acquire the land required for the 
project. Revenue Department of Government of AJ&K will determine the cost of 
land/built up area and trees. Power Impact Pvt. Ltd. will deposit the cost of the land 
to Government of AJ&K and get its possession.     

The project cost does cover compensation to be paid to the private land owners, 
houses to be dismantled, and for any loss of vegetation/ trees.   

3.7 Tree Cutting  

The exact number of trees to be cut under the project will be only known when the 
project site is demarcated for diversion weir lateral intake, sand trap, open headrace 
channel, forebay, powerhouse and tailrace for discharging the flow back into 
Bheriwala Katha is known. Power Impact Pvt. Ltd. will keep a record of trees cut 
under the project and will plant 6 trees for every cut.   

3.8 Project Costs  

Based on the estimated quantities and updated unit rates the project development 
cost including transportation, erection, engineering and supervision, project 
administration, import charges and interest during construction have been worked as 
Rs 566.307million with the foreign exchange component of Rs. 133.575 million.  

Table 3.4: Estimated Cost of 2.85 MW Bheri Hydro Power Plant Project 

S # Work Item Amount (in millions) 

1 Preliminary Works 

 I Environmental Mitigation 31.37 

Ii Camp and Facilities 6.033 

iii.  Access Roads 4.022 

  Sub-total 1 41.425 

2 Civil Works  

I Diversion Weirs I & II Intake 25.265 

Ii De-silting Pond 5.079 

iii.  Connection & Headrace Channel 103.621 

  Fore-bay & Waste-way 7.582 

Iv Penstock Pipes and Anchors 39.889 

  Power House and Tailrace 29.546 

  Sub-total 2 210.982 

3 Electro-Mechanical Works 

 



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Description of the Project 

Final Report Page 55 of 110 

 

S # Work Item Amount (in millions) 

I Turbines & Accessories 38.475 

Ii Generators & Accessories 38.15 

iii.  Power Transformers & Accessories 25.95 

Iv 11 kV switchgear & Interconnection 26.65 

V Miscellaneous 4.35 

  Sub-total 3 133.575 

4 Miscellaneous 

 
I 

Import duty (5%) + Port clearance (1% of E&M 
Cost) 

8.015 

Ii Inland Transportation (4%) 5.343 

iii.  Erection & Commissioning (5%) 6.679 

Iv 
Engineering & Supervision Services (5% of 
Project cost) 

19.299 

V Insurance (1.35% of Project cost) 5.211 

Vi Project Pre-Development Costs 14.517 

Vii Contingencies (25% of Project Cost) 19.299 

  Sub-total 4 78.363 

Total 464.345 

IDC 101.962 

Total Project development Cost 566.307 

Source: Feasibility Study Report of 2.85 MW Bheri HPP, RENCON, 2012 

Preliminary works: The environmental mitigation cost including land, camp facilities 
and access roads cost has been estimated as Rs. 41.42 million.  

Civil works: The cost for all civil works has been estimated as Rs. 210.982 million 

Electro-mechanical equipment: The cost of electro-mechanical equipment comprises 
of design, supply, transport, and erect base. The cost for electro-mechanical 
equipment is Rs. 133.575 million.  

The cost of interconnection from power station to 11kV distribution network is also 
included. In case, PESCO decides to purchase power at the power station bus, this 
cost will be excluded from the total cost of the project as per Energy Policy 2002 of 
Government of Pakistan that states that transmission line is the subject of the off-
taker. As a general rule, the cost of hydro-mechanical and electrical equipment is 
estimated at the rate of US $500/kW.  

All of the equipment including turbines and generators are to be imported. The cost 
of equipment includes: freight, insurance, and shipping to the port of delivery. The 
cost of duty, port clearance and inland transportation etc. has been taken as Rs. 
13.358 million.  
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Erection, Commissioning and Testing: An amount of Rs. 6.679 million has been 
dedicated for commissioning and testing of the installed equipment 

Engineering and Supervision: This includes the cost of preparation of detailed 
construction drawings at tendering stage, pre-qualification of bidders, evaluation of 
tender/bids, review of contractor submittals, administration of the construction 
contract, and measuring of work, etc. The cost of Supervision and engineering has 
been taken as Rs. 19.299 million.  

Contingencies: In order to cater for unforeseen events that may occur over the 
period of construction, provision of contingencies has been set as 5% of total base 
cost, which covers local and foreign capital costs of civil works as well as E&M 
equipment, etc. The total contingencies cost is estimated as Rs. 19.299 million.  

Interest During construction (IDC) and other charges: The interest during 
construction has been estimated at a rate of 15.25% per annum for three years of 
construction period, which is equal to Rs. 101.962 million.   

Nonetheless, this cost is subject to adjustment on Commercial Operation Date 
(COD) of the project against the actual interest rates and drawn down amounts.  

The estimated cost of the project would produce cheap energy with tariff of Rs. 
6.9946 /kWh. This Bheri hydropower scheme is economically viable with EIRR and 
FIRR as 19% and 15% respectively and with B/C of 1.50:1 to meet the power 
demand and connect it with the PESCO (Peshawar Electric Supply Company) Grid 
Station through Central Power Purchase Agreement (CPPA) at low rate tariff. 

3.9 Operation and Maintenance Cost 

The O & M cost is usually taken to be 2% of the total project cost including IDC. For 
Bheri HPP, this cost is Rs. 11.325 million.    

3.10 Time Schedule  

The proposed project would require a period of about 30 months for implantation. 
The implementation schedule comprises of preliminary works i.e. land acquisition, 
construction of access roads, civil works, electrical and mechanical works including 
erection of penstock pipes, testing and commissioning etc.  

The preliminary work would be completed in about six months and the construction 
activities are expected to span over a period of two years. 
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Table 3.5: Time Schedule for 2.85 MW Bheri Hydro Power Plant Project 

Description of 
Works/Quarter  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

Preliminary works 
i.e. land 
acquisition, 
construction of 
access roads.  

                              

Civil works                               

Electrical and 
mechanical works  

                              

Erection of 
penstock pipes,  

                              

Testing and 
commissioning of 
Hydro Power Plant. 
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3.11 Project Phases 

The project will be implemented in three phases, i.e. Pre-construction/Design, 
Construction and Operational. 

3.11.1 Pre-construction/Design Phase  

A detailed feasibility study of the proposed project was carried out during 2012. The 
proponent has acquired the services of Renewable Energy consultants (RENCON) 
to conduct the study. The following preparatory activities have been documented in 
the feasibility study report.   

 Geotechnical/Soil Investigation: A soil investigation of on-site soil 
conditions for determining the suitability of a site to support the structure. 

 Land Surveying: A topographical survey was undertaken by the consultant to 
measure and demarcate the area, and ground elevation. The analysis is 
required during the subsequent development planning and design activities.   

 Detailed Engineering Design: Includes detailed engineering design of the 
plant with technical drawings, and specifications for equipment and material. 

Selection of Contractor: A contractor will be selected as per proponent standard, 
procedures for selection of a contractor on the basis of his experience, expertise and 
available resources to carry out the quality work. 

3.11.2 Construction Phase  

Contractor Mobilization: This component involves transportation of construction 
machinery and equipment to the project site, and establishment of the contractor’s 
camp and office within the Project’s premises. 

The equipment and machinery will be brought to the project site via Neelum valley 
Road from Muzaffarabad.   

Camp site: The camp site facilities of the contractor include site office, a site 
residence for workers (like guards, etc.), and area for equipment and installation 
materials will be constructed.   

Site Preparation: This activity usually involves land clearing, levelling and grading, as 
well as cutting and filling activities.  

Construction materials supply and storage: The construction materials will include 
cement, asphalt, sand, crush, bricks, steel bars, paint, piping materials, electrical 
materials and finishing materials. Most of the material will be procured from 
Muzaffarabad, Rawalpindi and Lahore.   

Construction materials will be stored at designated site and will be properly covered 
with tarpaulin/polythene sheets.  

Camp Site Construction: Although majority of the labour force will come from local 
source, their allocations will not be needed. However, accommodation of some of the 
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skilled workers like site engineers, contractors etc, on site will be essential.  
Contractor will establish the camp site on flat land at the designated site by Power 
Impact (Pvt.) Ltd. A toilet will be established for Labours at the camp site along with 
septic tank and soakage pit.    

Construction Activities: The construction activities will be carried out using the 
conventional methodology and sequence of work. The activities will include 
excavation, civil works like construction of weir, channel; electrical and mechanical 
works and commission of the hydro power plant.   

Staffing: Construction crews will be the responsibility of the civil contractor. It is 
estimated that a maximum of 30 persons will be working on site at any given time 
during peak construction period.  

Table 3.6: Staff for the Construction Phase of the Project 

No. Type/Profession Numbers 

1. Technical Staff 3 

2. Project Managers and Administrators 2 

3. Skilled workers (Technicians, plumbers, labor) 10 

4. Unskilled labor/ helper 15 

Total 30 

 

Construction Machinery: The following construction machinery is expected to be 
present at the project site:  

 Concrete Mixing plant 

 Stone Crushers 

 Batching Plants 

 Water tanker  

 Water pumps 

 Diesel generator  

 Excavators  

 Small size Haulage Trucks 

 Dozer 

 Vehicles for personnel movement 

The exact number of the above equipment and vehicles will vary depending upon the 
work schedule.  

Solid Waste Collection and Disposal: It is estimated that 12 kg per day of solid waste 
will be generated during construction phase on the basis of average solid waste 
generation rate (i.e. 0.4 kg/capita/day). Solid waste generated during the 
construction phase will mainly contain construction material which will be reused or 
recycled. Most of the workers/labourers will be locally hired and will not stay at the 
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project site. But necessary workers (like security guards, etc.) will be staying at the 
Project site, and the waste generated will be dumped at the designated site. 

Traffic Load for Construction Materials Supplies: It is estimated that on average 1-2 
truckload per day will be supplying different type of materials to the site during the 
peak construction period.   

Water Supply during Construction Phase: During the construction phase 
approximately 30 personnel will be working on the Project site including labour and 
technical staff. On the basis of human consumption (i.e. 30 gallons/capita/day) a 
total of 900 gallons per day water will be required for human consumption. The 
quantity of water required for construction activities will be 1,500 gallons per day.  

Wastewater generated during Construction Phase: During construction phase 30 
persons will be working. On the basis of human consumption a total of 900 gallons 
per day water will be required for human consumption. So considering 80% of this 
water, a total of 720 gallons/day wastewater will be generated. A septic tank with 
soakage pit will be constructed during the construction phase.  

Fuel: For the construction equipment and vehicle, diesel will be required. The 
contractor will arrange for vehicles and fuel etc.  

Electricity: Temporary connections will be obtained from the AJ&K Electricity 
Department for the construction activity. .  

Civil Contractor Demobilization: Demobilization shall consist of the removal of all 
equipment and materials from the site. The contractor will clear and clean the area to 
the satisfaction of Power Impact (Pvt) Limited.  

3.11.3 Operational Phase  

Once, the 2.85 MW Bheri Hydro Power Plant is successfully commissioned then it 
will be handed over to Bheri Hydro Power Plant Operational Team of Power Impact 
Pvt. Ltd. The team will comprise of 15 staff members for day to day operation of the 
plant.   

Table 3.7: Staff for the Operational Phase of the Project 

No. Type/Profession Numbers 

1. Plant Manager  1 

2. Technical staff   5 

3. Administrative staff  5 

4. Unskilled labor/ helper 4 

Total 15 
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4 Description of the Environment 

4.1 Introduction  

This Chapter describes the existing environmental conditions of Bheri, Muzaffarabad 
District. The project site is where 2.85 MW Bheri Hydro Power Project is being 
constructed whereas the project area is the area falling within 3 kilometres radius of 
the Project Site.   

The proposed project has been studied with respect to physical, biological and 
socioeconomic environmental conditions.  

4.2 Project Area Location 

The proposed project site is situated in the upper reaches of Bheriwala Katha, 
opposite to Bheri. The project provides the opportunity to tap the hydropower 
potential of Bheriwala Katha for power generation. The right bank of Nullah Valley is 
densely populated which is one of reasons to select the left bank for placing power 
channel. From diversion weirs to forebay until the powerhouse, main population’s 
clusters have been avoided due to which the requirement for relocation has been 
substantially reduced.  

The project area lies within Bheri Union council. Bheri Village is well connected with 
Pattikka Tehsil headquarter and Muzaffarabad, the state capital, through an all-
weather metalled road that branches from Neelum Valley Road at Pattikka.  

The project area is at a road distance of about 08 Kilometres from Pattikka and 
about 35 Kilometres from Muzaffarabad city. An RCC bridge over Neelum River is 
under construction to replace existing suspension bridge. With the completion of this 
bridge, heavy loads of traffic can cross over to the right bank of Neelum River.  

4.3 Physical Environment  

4.3.1 Topography  

Muzaffarabad, the capital of the Azad Kashmir, is situated between 34.24° latitude 
and 73.22° longitude in North-East of Pakistan and spread over an area of 
6,117 km2. The elevation is 737 m (2,418 ft.).  It is located 138 kilometres from 
Rawalpindi and about 76 kilometres from Abbottabad. The topography of 
Muzaffarabad is mountainous and hilly. The forest types of the Muzaffarabad include 
Dry Sub Tropical Scrub Forests and Sub Tropical Pine Forests.  

The Muzaffarabad district is bounded by Khyber Pakhtunkhwa Province in the west, 
Kupwara and Baramulla districts of disputed territory of Jammu & Kashmir in the 
east, and the Neelum District of Azad Jammu & Kashmir in the North. 

Most of the project area is mountainous; however, some valleys are cultivable. 
Agriculture depends on rain, which is quite frequent. The pattern of agriculture varies 
with the condition of soil, climate, rainfall and availability of irrigation water.  
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4.3.2 Geology and Soil  

Muzaffarabad lies in the lower foothills of Himalayas which are characterized by 
severe tectonic activity and orogeny resulting from the collision of Eurasian and 
Indian Plates. The tectonic movement of plates still continues which is visible as 
intense folding and fracturing of the underlying predominantly sedimentary rocks. An 
obvious physical impact of this phenomenon is the weakening of rocks, which under 
high flow conditions, slide down the steep slopes particularly in valleys where 
streams and tributaries flow adding towards the land erosion.  

The project area is very rugged and the mountains in the regions have moderate to 
high relief that give rise to rectangular and dendritic pattern. The Nullah/stream 
valleys have steep slopes rising in U or V shapes along the flow. The surface 
geology of Bheriwala Katha follows this typical pattern from source down to its 
confluence with Neelum River. At lower elevations of the Nullah, the slopes are less 
steep with vegetation covers. The available land has been developed as terraces 
with opportunities of seasonal crop farming. Farm terraces in the vicinity of the 
project area are therefore commonly visible.  

In the vicinity of the powerhouse area, well developed terraces are available on the 
left and right banks across the Nullah. The drainage pattern generally appears to be 
structurally controlled. The resistant hard rocks have steep slopes and soft rocks 
have been developed into gullies.  

The rocks in the project area belong to Murree formation, and comprise of 
sandstone, shale, and siltstone, and belong to Miocene and Pliocene ages. Fine to 
medium grained sandstone is considered to be the strongest lithological unit in the 
area. It is greenish grey in colour, well jointed, blocky and massive; and present 
mostly in the top ridges in the area. The argillaceous sandstone (grey to reddish 
brown colour) is also found in the area.  

Quaternary rocks are also reported to be present in the project area. Sediments 
deposits due to Nullah are embedded that vary in grain size form clay (0.002mm) to 
boulders (>256mm), cobbles and pebbles.  

4.3.3 Hydrology 

Two main rivers, Neelum River and Jhelum River, flow in the territory of 
Muzaffarabad city with a number of tributaries in the sub-catchments. Jhelum River 
runs from northeast to southwest, whereas the Neelum River runs from southwest to 
northeast. The confluence point of these two rivers is at locality of Muzaffarabad 
known as Domailan. The Neelum River is 245 kilometres long; it covers 50 
kilometres in Jammu and Kashmir and the remaining 195 kilometres in Azad Jammu 
& Kashmir.  

Bheriwala Katha is one of the three major right bank tributaries of Neelum River 
below Nausery. It has its confluence upstream of Pattikka Village near Balseri at an 
elevation of 885 masl, about 18 Kilometres upstream of Muzaffarabad. Like other 
tributaries of Neelum River, the flow undergoes a cycle of seasonal variation. The 
catchment of Bheriwala Katha comprises of south-eastern slopes of famous Makra 
Mountains and southern slopes of Ganja Mountains that rise to elevation range of 
3500-3800 masl. From source of its confluence with Neelum River, the Nullah 
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generally exhibits steep bed slope. The total catchment area of Bheriwala Katha up 
to its confluence with Neelum River is 105.74 km2  

The flow in Bheriwala Katha originates from the snow deposits that start melting in 
the month of March. The Nullah is contributed by many left and right bank arterial 
flows along its run until it joins the Neelum River. Notable sub-tributaries of Nullah 
are Seri, Gali Khetar, Nakkar, and Machaira Katha.  Major flooding was reported in 
Bheri Nullah in years of 1992 and 2010.   

4.3.4 Climate 

The climate of the project area is characterized by cold winters and relatively 
pleasant summer. The area lies in close vicinity of Muzaffarabad, so the project site 
is within the influence of same climatic characteristics as Muzaffarabad city. The 
climate remains very salubrious from April to October but the winters get cold due to 
occasional snowfall on the hills on upper region. December, January and February 
are dry cold but June and July are dry hottest months of the year. Rainfall in April 
and May is occasional but the heaviest rain is recorded in July/August.  

Temperature: Muzaffarabad lies within light green colour contour (20oC -22oC). The 
temperature of Muzaffarabad ranges between 2oC to 38oC. The coldest months are 
December and January when the mean maximum temperature is observed at 16 0C 
and mean minimum at 3 0C (Tmean = 10oC). The hottest temperature ranges are 
experienced during months of June and July when the mean maximum temperature 
reaches 36 0C and minimum remains 230C (Tmean = 30oC). 

Rainfall: The isohyet map of Pakistan indicates probable intensities of rainfall based 
on observations made between 1971 and 2000 (29 years) produced by Pakistan 
Meteorological Department. The project area lies within 1400-1600mm mean annual 
precipitation range zone. 

4.3.5 Seismology 

Muzaffarabad lies in a highly active seismic zone with expected ground acceleration 
values in the range of 1.6-2.4 m2/s with 10% probability of exceedance in 50 years. 
The Peak ground Acceleration value corresponds to 0.16 to 0.4 g which means the 
Project Area is located in Seismic Zone 2B, where 2B represents upper moderate 
damage zone.  

An earthquake of magnitude 7.6 hit the region on October 8, 2005, with its epicentre 
about 19 km (12 mi) northeast of Muzaffarabad. It was centred near Muzaffarabad 
and also affected Khyber Pakhtunkhwa and Indian state of Jammu and Kashmir. The 
severity of the damage caused by the earthquake is attributed to severe up thrust. 
More than 70% of all casualties were estimated to have occurred in Muzaffarabad. In 
Bheri, ten houses were destroyed because of the earthquake; however, no 
casualties were reported.  

4.3.6 Air Quality, Noise and Vibration 

Bheri is located at a very calm place with rural setting. There are no major 
anthropogenic sources of air pollution in the project area. Presently, Bheri has low 
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traffic and there is no industry near the project area. Moreover, the project area is 
covered with shrubs, herbs and trees. Air quality can be considered good due to the 
absence of significant pollution sources.  

The vibration does not exist as there is no heavy machinery or industry in the project 
area.  

4.4 Natural/Biological Environment 

4.4.1 Flora   

The forest types of the Muzaffarabad include Dry Sub Tropical Scrub Forests and 
Sub Tropical Pine Forests. Natural flora of Bheri Union council comprises of forests 
(mainly conifers), shrubs, herbs, grasses, ferns, mosses, lichens, medicinal plants, 
agricultural crops, vegetables and fruit trees.  

Forests: Due to uncontrolled deforestation, the forest cover is shrinking in size and 
has moved to higher altitudes. The project components (weir and powerhouse sites) 
are devoid of forest cover.  

The dominate trees found in the region are: Deodar (Cedrus deodara), Kail (Brassica 
deracea), Chir (Pinus roxburghii), Kikar (Vachellia karroo), Himalayan Poplar/Safaida 
(Populus ciliata), Blue Pine (Pinus wallichiana), etc.  

Reserve Forests: The forest area in and around Machiara National Park has been 
declared as reserve forest. The reserve forest mainly consists of Blue pine, Deodar 
and Kayl variety.  

Medicinal Plants: A variety of herbs and medicinal plants are present in the forests 
which are being extracted locally. These herbs could not be preserved and properly 
packed due to lack of resources within the community. Amongst these with local 
names are Goldoof, Rattan Ju, Patrees, Kuth, Batwava, Chora Jari, Zakhm-e-hayat, 
Jogi Badshah, etc.  

An extensive growth of Mushrooms is also present in these forests at heights. 
Locally it is called Guchhi which is a very costly food item; collected and sold in the 
market of Islamabad and Rawalpindi.  

Vegetation: Vegetation in the project area mostly comprises of prairie grass, which is 
used as animal fodder. Some fast growing species of broad-leaved trees are also 
seasonally planted and protected by the local population as it has become a source 
of fire wood.  

Within the forested area at higher altitudes, the tree of conifers variety such as 
Cederus Deodara (Plaudar), Piceae Smithiana (Kachal), Pinus Wallichiana 
(Kail/Biar) and Abiespindrow (Fir/Rewar) are available.  

Dominant shrubs include Alunus Nuitida (Sharol), Zanthoxylum Alatum (Timer), 
Indigofera Gerrdiana (Kainthi), Junipeerus Communis (Behentri) and parrotia 
Jacquemontiana (Pesher). 
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The cultivated fruit trees in the weir site/powerhouse area include Prunus Armeniaca 
(Khobani/Apricot), Plum (Aloo Bhukhara), Juglans Regia (Akhrot/Walnut), Prunus 
Persica (Arru/Peach), pyrus Malus (Apple), prunus Amydalus (Almond) and 
Diospyros Lotus (Amlok). 

4.4.2 Fauna  

The project area is endowed with a rich variety of mammalian, reptilian and avian 
fauna. The species found in the Bheriwala Union Council are: 

Mammals 

 Macaca fascicularis…………………………………. (Himalayan Monkeys) 

 Funambuis pennanti………………………………….(Himalayan squirrel) 

 Naemorhedus goral………………………………….(Himalayan Goral) 

 Panthera pardus………………………………………(Common Leopard) 

 Tragulidae...............................................................(Mouse-Deer)  

 Semnopithecus…………………………………..……. (Gray Langur) 

 Rucervus duvaucelii…………………….…………..…. (Swamp deer) 

 Ursus thibetanus…………….........................................(Black bear) 

 Capra aegagrus............................................................(Wild Goat) 

Reptiles  

 Rana tigrina…………………….……………………….(Rain Frog) 

 Trachydosaurus rugosus ……………………………..(Stripped Lizard) 

 Eschis carinatus …………………………….………… (Saw scaled viper) 

 Passer domesticus......................................................(House Sparrow) 

 Serpente ……………….......................................…… (Snake) 

 Uromastyx hardwicki ………………..........…………... (Spiny-Tailed Lizard) 

Birds and Fowls 

 Lophophorus impejanus……………………………..(Himalayan Monal) 

 Tragopan melanocephalus……………………….…(Western  Tragopan) 

 Gyps bengalensis…………………………………….(White Rumped vultures) 

 Columba leuconota ………………………………....(Snow Pigeon)  
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  Alectoris rufa………………………………………….(Red-leg Partridge) 

 Centropus sinensis …………………………………. (Common Crow) 

 Passeridae.................................................................(Sparrow) 

Aquatic Ecology 

There is no significant level of aquatic ecology in the stream flow of Bheriwala Katha 
due to the absence of habitat such as snags, logs, and rocks, where the aquatic 
culture can shelter from predators and the water currents and can reproduce.  

The aquatic life in the Nullah comprises of green algae which is commonly 
noticeable on stones and other debris  

4.4.3 Rare and Endemic Species 

With the rapid deforestation, the habitats of some species are disappearing. Birds 
like Western Tragopan, and Vultures etc, and wild animals like snow leopards are 
among the list of endangered species of International Union for Conservation of 
Nature (IUCN). However, no endemic or rare species were identified at the project 
site.  

4.4.4 Protected Areas 

Protected areas/conservation areas are the locations which receive special 
protection because of their recognized natural, ecological and/or cultural values. 
There are several kinds of protected areas, which vary by level of protection 
depending on the enabling laws of country or the regulations of the international 
organizations involved.  

The protected areas are divided into three categories namely 

 National Parks: to protect and conserve areas of exceptional geological, 
biological and cultural importance for educational, recreational and scientific 
uses. 

 Wildlife Sanctuaries: to project the species or groups of species of flora and 
fauna for breeding and to protect them from extinction. 

 Game Reserves: to project flora and fauna for sustainable use. 

 

Machaira National Park and Game Reserve 

The Government of AJ&K declared the Machiara forest area as a Game Reserve in 
1982 under the AJ&K Wildlife Act 1975 and a National Park in 1996 for the purpose 
of protection of its natural scenery, flora and fauna. Machaira (34.596557oN 
73.56514oE) is located at an elevation ranging from 1,300 m to 4,700 m on an area 
of 33,437 acres. The Park is traversed by many natural water courses, the major 
among these are Sarsangar, Serli Sacha, Machaira and Seri Bheri Nullahs.  

The Park area is dominated by the moist temperate forests comprising of conifer 
species of Fir, Spruce, Deodar and Kail interspersed with broadleaved species of 
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Oak, Walnut, Bankhor and Burmi. The ground flora has more than 250 plant species 
including 47 important medicinal plants. In the upper reaches of the Park, alpine 
pastures provide summer grazing grounds for the livestock of the local communities.  

Major wildlife species reported in the park are Snow leopard, Common leopard, 
Brown and Black Bears, Himalayan Ibex, Musk Deer, Markhor, Rhesus Monkey, 
Grey Langoor, Grey Goral, Western Tragopan, Chukor, different Pheasant species 
and Partridges.  

The park is accessible to the public for the recreation, education and research 
activities, and can be subject to restrictions as the government may impose.  

Wildlife Parks 

Machiara National Park also serves the purpose of Wildlife Park. The regulations do 
not allow following activities within the wildlife park: 

 Hunting, killing or capturing of any wild species or firing any gun or any other 
fire arms. 

 Polluting the water 

 Damaging or destruction of vegetation 

Wildlife Sanctuaries 

There is no declared or designated wildlife sanctuary in or around the project area. 
Exploitation of forest resources in a wildlife sanctuary is not permitted except for 
reducing the fire-hazards, epidemics, insect attacks or other natural calamities.  

4.5 Socio-Cultural Environment  

Following are the details of the present socio-cultural and socio-economic conditions 
of the project area. Existing community residing in villages of Bheri Union Council 
may get direct either positive or negative impacts from the Bheri Hydro Power Plant 
Project.  

4.5.1 Demography  

Bheri Union Council is comprised of 12 villages namely: Bheri, Gali Khetar, Seri, 
Nullah Chum, Doba, Balseri, Charil, Dabrial, Gurakha, Ghatian, Kalas, and 
Chhakrian.  

According to 1998 census, the number of households is 1,786 with 10,574 
considering 6 average household size. The current population is estimated to be 
15,000.  

The population of Bheri Village is 3000 with up to 300 in number of households 
considering 10 average household size. People prefer to live in joint family system. 
The growth of population is high as compared to other urban areas of state. This 
rapid increase in population is putting enormous strains on the available natural 
resources; particularly, the forests which are shrinking at a faster rate.  



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Description of the Environment 

Final Report Page 68 of 110 

 

Traditionally, the society is male dominated where the elders are placed at a higher 
level of esteem and authority. Marriages are, more often than not, arranged. The 
role of women in decision making is limited. The population is Muslim and belongs 
to different casts e.g. Mir, Rajputs, Syeds, Mughal, and Chaudhary. A significant 
population in the extended project area lies below poverty line. 

4.5.2 Road Network  

Bheri is connected with Muzaffarabad by road network. An asphalt road branches off 
from the main Neelum Valley road at Pattikka, tehsil headquarter. An RCC bridge is 
under construction to link the main road to branch roads across the river. About 1.5 
kilometre from Pattikka Bridge, Bheri road on left leads to Bheri Village. The road to 
Bheri Village is well maintained and open throughout the year.   

4.5.3 Transportation 

Most of the people use their private vehicles while public transport is available from 
the project site. Roads are the only mode of transportation in the Bheri.   

4.5.4 Land Use and Industrialization 

Most of the cultivable land in the project area lies on the steep hill slopes where 
small-sized terraces have been carved through cut and fill method for farming 
purposes. Maize remains the only main cash crop for most of the farming 
communities in the project area due to climatic affects.  

For economic reasons and due to lack of capital and entrepreneurship, setting up of 
industrial units has never been attempted in the project area. A number of wood 
processing products of domestic use are prepared and available.  

4.5.5 Archaeological Sites 

The project area has no reported archaeological site.  

4.5.6 Languages 

Urdu is the official language of AJ&K but is spoken by only a minority of people. The 
dominant language spoken in the area is Pahari with many dialects. Other main 
languages in the project area are Gujari, Kohistani and Kashmiri.   

4.5.7 Education 

Despite being at just 40 Kilometre from the capital city, the literacy rate in the area is 
alarmingly low. There are four primary schools and a High School both for boys and 
girls in Bheri.  

4.5.8 Public Health  

Limited Public and private medical facilities are available in the project area. There 
are 3-4 Private clinics and one government Health unit in Bheri. Overall health 
facilities are non-existent. The people of the area usually proceed to Muzaffarabad 
for medical treatment that costs them heavily. 



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Description of the Environment 

Final Report Page 69 of 110 

 

4.5.9 Drinking Water Supply 

The main source of drinking water supply is Bheri are natural springs and Bheriwala 
Katha Nullah.  

4.5.10 Occupation  

The main source of income is agriculture which is mainly practiced by male 
members. Farm size is usually very small where seasonal crops like maize, beans, 
potatoes, etc. are grown. Among other sources of income include cattle raring, 
poultry and dairy, trade, general menial labour, etc.  Some people are serving in the 
government and private sector while some people are employed in other cities or 
abroad. A handful of men are skilled in carpentry/ woodwork, masonry, and tailoring 
works.  

4.5.11 Power Supply 

Azad Jammu & Kashmir Electricity Department (AJ&KED) has been entrusted the 
task of electricity supply to the people of AJ&K. AJ&KED purchases bulk of its 
energy from WAPDA, besides purchasing locally generated energy from Hydro 
Electric Board AJ&K (HEB), which is on much smaller scale.  

Presently, Electricity facility is available in the project area and is supplied from 
Muzaffarabad grid through an 11 kV distribution network. The area faces severe load 
shedding problems followed by low voltage issues. Approximately 75 transformers 
would be installed in Bheri Union Council for electricity supply.     

4.6 Public Consultation 

The proposed project will create both positive and negative impacts in and around 
the project area that may affect the local community. The community is considered to 
be a major stakeholder in infrastructure development projects and proposals usually 
cannot commence without their support.  Road side discussion and meetings were 
held with local community at Bheri and Domailan Village, to find out their opinion 
about the project.  

During the roadside discussion and meeting with the community, they were informed 
about the salient features of the project, its location, and its activities. A summary of 
main comments raised by the communities are: 

 The community do know that some of their built up properties like land, 
house, and trees will come under the project. They are willing give their built 
up properties to the project provided they are compensated in accordance 
with rules and regulations of Revenue Department, Government of AJ&K.     

 The community insisted that the anticipated 2.85 MW electricity generated by 
the plant should be connected to the existing electricity network. In order to 
avoid any conflict, the electricity should be distributed to them via existing 
transformers and electric supply lines in the area. They are more willing to 
pay electricity bills to National Power Supply Company like PESCO. 

 The local community is fully satisfied with the project as they have electricity 
but with excessive load shedding and low voltage they are unable to get full 
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its benefit. They foresee that the project will be able to provide them with a 
regular supply of electricity.   

 The availibity of electricity will allow the community to use the electrical 
appliances like fans, washing machine, electric press, flour grinding machine, 
sewing machine, microwave oven etc.  

 The project will create employment opportunities for the local community 
during construction and operational phases of the project. They demanded 
that the employment preference should be given to them.   

 The community is well aware of the fact that there will be negative 
environmental impacts which will be mainly during construction phase and 
they demanded that the contractor should adopt proper mitigation measures.   

 The improvement of road network will be instrumental to bring basic facilities 
in the project area and for the contractor to bring his plants and machinery.   

 The project will encourage private sector to commence similar projects 
which, in return, will benefit the community at large.  

 Majority of the people were in opinion that the construction work should be 
started and completed as soon as possible. 

 

Furthermore, a meeting with Mr. Mir Yunus, Member Kashmir Council was held. He 
recognized the need of hydropower plants in the area to help reduce the existing 
electricity shortfall in AJ&K. He extended his full support to the project so that it is 
completed in time.   

In general, the response of the public is positive and they are quite positive towards 
the project that it will improve the existing electricity supply situation in the area 
besides creation of socio-economic opportunities in the region.  
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5 Impacts Assessment and Mitigation Measures 

5.1 Introduction   

The Initial Environmental Examination (IEE) of 2.85 MW Bheri Hydro Power Plant 
Project has identified potential impacts that are likely to arise during construction and 
operational phases of the Project. The IEE has been carried out to identify both 
negative and positive impacts of the Project. 

To minimize the effects of adverse impacts of the proposed project, the IEE has 
recommended mitigation measures. These mitigation measures include the use of 
alternative technologies, best available management practices and physical controls 
or compensation in monetary terms.  

The proposed mitigation measures have been based on the understanding of the 
sensitivity and behaviour of environmental receptors in the Project area, and the 
legislative controls that apply to the Project. For residual impacts (impacts remaining 
after applying the recommended mitigation measures) and for impacts in which there 
can be a level of uncertainty in prediction at the IEE stage, monitoring measures 
have been recommended to ascertain these impacts during the course of the 
Project. 

For effective implementation and management of the mitigation measures an 
Environmental Management Plan (EMP) has been prepared.  

5.2 Environmental Screening of the Proposed Project  

The potential environmental impacts during pre-construction, construction and 
operational phases of the project were identified and predicted. These impacts are 
broadly classified as physical, biological and socio-economic, and then each of these 
broad categories further divided into different aspects. The potential impacts thus 
predicated are characterized as follow: 

Categories Characteristics 

Nature Direct: The environmental parameter is directly changed by the project. 

Indirect: The environmental parameter changes as a result of change in 
another parameter. 

Duration of impact Short-term: lasting only for the duration of the project such as noise from 
the construction activities. 

Medium-term: lasting for a period of few months to a year the project 
before naturally reverting to the original condition such as loss of 
vegetation due to clearing of campsite, contamination of soil or water by 
fuels or oil. 

Long term: lasting for period much greater than medium term impact 
before naturally reverting to the original condition such as loss of soil due 
to soil erosion. 

Geographical extent Local, regional (spatial dimension) 

Timing Construction and Operation 
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Categories Characteristics 

Reversibility of 
impact 

Reversible: when a receptor resumes its pre-project condition 

Irreversible: when a receptor does not or cannot resume its pre-project 
condition 

Likelihood of the 
impact 

Almost Certain: Impact expected to occur under most circumstances 

Likely: Impact will probably occur under most circumstances 

Possibly: Impact may possibly occur at some time 

Unlikely: Impact could occur at some time 

Rare: Impact may occur but only under exceptional circumstances 

Impact consequence 
severity 

Major: When an activity causes irreversible damage to a unique 
environmental feature; causes a decline in abundance or change in 
distribution over more than one generation of an entire population of 
species of flora or fauna; has long-term effects (period of years) on 
socioeconomic activities of significance or regional level. 

Moderate: When an activity causes long-term (period of years), 
reversible damage to a unique environmental feature; causes reversible 
damage or change in abundance or distribution over one generation of a 
population of flora or fauna; has short-term effects (period of months) on 
socioeconomic activities of significance on regional level. 

Minor: When an activity causes short-term (period of few months) 
reversible damage to an environmental feature; sight reversible damage 
to a few species of flora or faun within a population over a short period; 
has short term (period of months) effects on socioeconomic activities of 
local significance. 

Negligible: When no measurable damage to physical, socioeconomic, or 
biological environment above the existing level of public concern; and 
conformance with legislative of statutory requirements. 

Significance of 
impact 

Categorized as High, Medium, or Low 

Based on the consequence, likelihood, reversibility, geographical extent, 
and duration; level of public concern; and conformance with legislative of 
statutory requirements 

 

Subsequent to the characterization, appropriate mitigation measures were identified, 
in order to minimize, if not completely eliminate, the adverse impacts associated with 
project activities. Finally, residual impacts were identified. 

The negative impacts predicted in this manner are the unmitigated impacts, 
discussed later in the chapter. The screening matrix of unmitigated impacts during 
the construction and operational phases of the Project is provided in the Table 5.1. 
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Table 5.1: Impact Matrix – Residual Impacts (Un-mitigated) of 2.85 MW Bheri Hydro Power Plant Project 

Project Activities 

Physical Environment Biological Environmnet Socio-economic Envirommnet 
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Construction Phase 

Project sitting/land clearence -1 0 -1 -1 -1 -1 0 -1 -1 0 -1 N 

Construction of labour camps -1 -1 -1 -1 N -1 -1 -1 -1 -1 -1 N 

Labour camp operation 0 -1 -1 0 N -1 -2 -1 -1 0 -1 N 

Storage of construction material N 0 -1 0 N N 0 0 0 0 N N 

Disposal of construction waste N -1 -2 -1 N N -1 N 0 0 -1 N 

Disposal of wastewater N N -2 -1 N +1 +1 0 0 0 -2 N 

Cleaning and restoration N -1 0 0 N N -1 -1 0 0 -1 N 

Operational Phase 

Solid waste disposal -1 -1 -1 0 N N -2 N N N -1 N 

Wastewater Disposal -1 -1 -2 -1 N N N N N N -1 N 

Key: -2: High negative impact; -1: Low negative impact; 0: insignificant/negligible negative; +1: low positive impact; +2; High positive impact, N: no impact. 
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Appropriate mitigation measures have been recommended as part of this IEE. The 
occurrence possibility and severity of the potentially adverse impacts identified will 
be reduced as a consequence of the incorporation of these mitigation measures into 
the Project design/management. 

5.3 Impacts and Mitigation Measures for Pre-construction Phase  

During the pre-construction phase the alternatives for sitting of weir and powerhouse 
are considered. The pre-construction phase impacts are mostly related to the design 
of 2.85 MW Hydro Power Plant Project at Bheri. Such impacts are the following; 

 Project Sizing and Power Potential 

 Project Layout Proposal/Location 

 Selection of Design Discharge 

 Project Components 

 Selection of Hydro Mechanical Equipment 

 Fire Fighting System 

 Selection of Electrical Equipment 

 Cost and Benefit Analysis 

5.3.1 Project Sizing and Power Potential 

A comprehensive Feasibility Study of 2.85 MW Bheri Hydro Power Plant Project was 
conducted by a team of experienced professionals to establish technical, economical 
and financial viability of the project. As a result of this exercise, the Consultants were 
able to firm up a project layout that:  

 Optimizes the identified potential;  

 Does not cause any adverse environment and social hazards for the people 
living within and around the project area;  

 Electricity generated can be conveniently integrated into a grid network for 
optimal dispatch; and  

 Is a commercially viable enterprise with sound economic and financial 
parameters? 

 

The proposed installed capacity has been optimized to maximize the exploitation of 
available hydro potential of the Bheriwala Katha. The optimized design parameters 
i.e. the design discharge and installed capacity have been worked out on the basis of 
marginal cost and benefit analysis.  

The costs and benefits have been worked out for each of the discharge. The 
optimized installed capacity is the one where economic and financial parameters 
such as B/C ratio, NPV and cost/KWh are the best. For Bheri HPP, the optimized 
installed capacity was based on a combination of the three parameters. 
Subsequently, sensitivity analyses for variation of hydrology below the estimated 
values and project costs above the estimated costs have also been carried out for 
the selected hydro power plant capacity. 
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5.3.2 Project Layout Proposal/Location 

The proposed project layout has been designed in the Feasibility Study to maximize 
the available potential for generation of electric power. 

The proposed project site is situated in the upper reaches of Bheriwala Katha, 
opposite to Bheri. The project provides the opportunity to tap the hydropower 
potential of Bheriwala Katha for power generation. The right bank of Nullah Valley is 
densely populated which is one of reasons to select the left bank for placing power 
channel. From diversion weirs to forebay until the powerhouse, main population’s 
clusters have been avoided due to which the requirement for relocation has been 
substantially reduced.  

5.3.3 Selection of Design Discharge 

The design discharge has been taken according to the site requirements, operational 
requirement of the system in which the plant is to operate and economics of the 
project development and operation. Also minimum design discharge has been 
selected to reduce the impacts on aquatic life.  

5.3.4 Project Components 

Project components like diversion weirs, power channel, power house etc were 
carefully selected in the Feasibility Study conducted at Bheriwala Khatta. 

5.3.5 Selection of Hydro Mechanical Equipment 

This section describes the hydro-mechanical equipment required for the 2.85 MW 
Bheri HPP. It includes the detailed technical description of equipment directly related 
to generating units and for general services.  

5.3.6 Fire Fighting System 

The construction materials which have zero surface burning characteristics need to 
be used. The electrical systems shall be provided with automatic circuit breakers 
activated by the rise of current as well as activated by over current. The design will 
include provision for the following:  

 Fire prevention measures,  

 Fire control measures,  

 Fire detection systems,  

 Means of escape,  

 Access for fireman, and  

 Means of fire fighting.  

 

All aspects of fire prevention and control will be dealt in close collaboration with the 
Fire Fighting Department, Muzaffarabad.   
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5.3.7 Selection of Electrical Equipment 

The description and general layout of the transmission system, step-up transformer, 
generator and auxiliary equipment explained in detail in feasibility report as well as in 
Chapter 3 – Project Description of the IEE Report in order to reduce the health, 
safety and other electrical equipment hazards. 

5.3.8 Cost and Benefit Analysis 

The costs and benefits analysis of 2.85 MW Bheri Hydro Power Project was carried 
out to improve the rate of return, to make project self-supporting. 

5.4 Impacts and Mitigation Measures for Construction Phase   

The construction phase will be by far the most significant part of the proposed project 
with respect to environmental considerations, since most of the impacts are likely to 
take place during this period. Various construction activities will invariably create 
environmental disturbances, which may have impacts on the biological resources of 
the area and nearby community. Such impacts include the following: 

Physical Environment 

 Soil erosion and degradation  

 Air quality deterioration and dust 

 Contamination of surface water  

 Impact on ground water resources  

Biological Environment 

 Loss of vegetation 

 Damge to wildlife 

Socio-Economic Environment 

 Solid Waste 

 Noise  

 Vibration 

 Traffic congestion  

 Safety hazards, public health and nuisance issues  

 Sites of archeological/historical significance 

These impacts and their respective mitigation measures are discussed below:  

5.4.1 Soil Erosion and Degradation  

The soil-related issues include soil erosion, slope stability, and soil contamination. 
These may be caused by the land clearing, levelling and grading, excavation and 
filling, construction activities and maintenance of equipment/vehicles. In general, the 
Project is being planned in a manner that the structures are arranged in accordance 
with the existing contours, thus minimizing the need for levelling and grading. 
Extraction of stone and gravel from the area may potentially lead to soil erosion.  
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The unmitigated impacts related to soil erosion and contaminations are 
characterized below. 

 Nature: Direct 

 Duration: Medium term 

 Geo Extent: Local  

 Reversibility: Irreversible 

 Likelihood: Certain  

 Consequence: Minor 

 Impact significance: Low 

Mitigation Measures 

The following mitigation measures should be adopted to minimize the soil erosion 
and contamination: 

 Land clearing, leveling and grading will be minimized, and carried out in a 
manner to minimize soil erosion.  

 Excavated slopes will not be left untreated/unattended for long duration. 
Appropriate slope stabilization measures will be taken per the design (e.g. 
stone pitching). Temporary measures, such as construction of temporary 
walls reinforced with brick lining bordering the construction areas to contain 
debris and spoil, should also be undertaken to avoid soil erosion and water 
contamination.  

 The stone and gravel will not be extracted from Bheriwala Katha Nullah.   

 Vehicles and equipment will not be repaired at the Project site. If 
unavoidable, impervious sheathing should be used to avoid soil and water 
contamination.  

 Solid waste from camps will be disposed off in a manner that does not cause 
soil contamination.  

 The contractor will construct temporary toilet with spectic tank and soakage 
pit at the project site for his staff.  

Residual Impacts  

Appropriate construction practices and management actions as listed above will 
greatly minimize the soil erosion and contamination. The significance of the residual 
impacts is therefore expected to be “low”.  

5.4.2 Air Quality Deterioration and Dust 

Construction machinery and Project vehicles will release exhaust emissions, 
containing carbon monoxide (CO), carbon dioxide (CO2) sulphur dioxide (SO2), 
oxides of nitrogen (NOx), and Particulate Matter (PM) especially due to excavation 
and construction activities. These emissions can deteriorate the ambient air quality in 
the immediate vicinity of the Project site. Furthermore, construction activities such as 
excavation, levelling, and filling and vehicular movement on unpaved tracks may 
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also cause fugitive dust emissions, which is significant. The unmitigated impacts 
related to air quality deterioration are characterized below 

 Nature: Direct 

 Duration: Short term 

 Geo Extent: Local  

 Reversibility: Irreversible 

 Likelihood: Likely  

 Consequence: Minor 

 Impact significance: Medium 

Mitigation Measures  

The following mitigation measures will minimize the emissions and their impacts: 

 Construction machinery and vehicles will be kept in good working condition 
and properly tuned, in order to minimize the exhaust emissions in 
accordance with NEQS.  

 Fugitive dust emission will be minimized by spraying water on soil, where 
required and appropriate. 

 Personal Protective Equipments (PPE) will be provided to workers during 
construction phase. 

 Provide tarpulin cover on the transport of construction material like sand etc. 

Residual Impacts 

The above measures will reduce the magnitude of the adverse impacts of the Project 
on the ambient air quality. The significance of the residual impacts on the air quality 
is expected to be “low”.  

5.4.3 Contamination of Surface Water 

The Project activities that can contaminate soil may also contaminate the surface 
water. These include: 

 Solid waste disposal 

 Wastewater disposal 

 Equipment/vehicle maintenance 

The unmitigated impacts of the proposed construction activities on the water 
resources of the area are characterized below. 

 Nature: Direct and indirect 

 Duration: Short to medium term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Likely 
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 Consequence: Major 

 Impact significance: Medium 

Mitigation Measures 

 The mitigation measures recommended to forestall soil contamination will 
also prevent surface water and groundwater contamination. 

 Proper disposal of solid waste at designated site recommended by Project 
Engineer. 

 The equipment and vehicles will be properly tuned and maintained out of the 
Project area. 

 No solid waste shall be disposed off at Bheriwala Katha Nullah.  

 Waste automobile or construction machine oil will be collected in drums and 
sold to the recycling contractor. 

 Introduce dual pipeline for water supply and separate lines for gray and black 
water to reduce the risk of water contamination.  

Residual Impact 

If the recommended mitigation measures are effectively employed, the residual 
impacts of the Project activities on the water resources of the area will be “low”. 

5.4.4 Impacts on Ground Water Resources 

The reduction in the vegetation cover and increase in the built-up area can increase 
the rainwater (surface water) runoff. 

The underground water is at moderate depth in the Project area. So there is no 
water seepage related issues.  

The above-unmitigated impacts are characterized as follows. 

 Nature: Indirect 

 Duration: Long term 

 Likelihood: Possibly 

 Consequence: Moderate 

 Impact significance: Medium 

Mitigation Measures 

The mitigation measures to forestall any surface or groundwater contamination will 
ensure that the water resources are not contaminated. 

Residual Impact 

Despite the above measures, there will be some residual impacts on the water 
resources. The significance of this impact is expected to be “low”. 
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5.4.5 Loss of Vegetation 

During the site preparation and commencement of construction activities removal of 
the some natural vegetation will be carried out. 

The unmitigated impacts of the proposed activities on the floral resources of the area 
are characterized below. 

 Nature: Direct 

 Duration: Medium term 

 Geo extent: Local 

 Reversibility: Reversible  

 Likelihood: Certain 

 Consequence: Minor 

 Impact significance: Low 

Mitigation Measures 

The following mitigation measures will further minimize any negative impacts on the 
floral resource of the area: 

 Removal of other natural vegetation will be minimized as far as possible 
through astute planning. 

 If cutting of trees is unavoidable, tree plantation of local species will be 
ensured at appropriate location. The number of trees thus planted will be at 
least six times more, then ones those are cut. The trees to be planted should 
be an appropriate mix of fast and slow growing trees.  

Residual Impact 

The tree plantation will take some time to grow and mature. However, potted plants 
will be provided in maximum number. The residual impact would be negligible and 
contributes positively. In the long run the planted trees and vegetation will be more to 
compensate for vegetation loss, and also contribute in CO2 absorption. 

5.4.6 Damage to Wild Life 

The project site is located along Machaira National Park and Game Reserve, which 
provides habitat for wildlife. The loss of natural vegetation discussed above, and 
other project activities will potentially have adverse impacts on the faunal resources 
and habitats of the area as well. Smoke, chemicals, dust particles, and noise 
generated by heavy machinery are a scaring factor for wildlife. Rodents including 
mole, mice (Peromyscus), rats and porcupines would lose their abode. Impacts on 
wildlife may arise from the following project activities: 

 Noise generated from project activities 

 Movement of personnel and vehicles 

 Lights used at the project facilities 

 Clearing of vegetation 
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 Improper disposal of wastes 

The unmitigated impacts of the proposed activities on the wildlife of the area are 
characterized below. 

 Nature: Direct or indirect 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible  

 Likelihood: Certain 

 Consequence: Low 

 Impact significance: Low 

Mitigation Measures 

The following mitigation measures will further minimize any negative impacts on the 
wildlife of the area: 

 Plant trees and grass within the project area.  

 With the growth of vegetation wildlife (especially birds) will be attracted. 

 Hunting will be prohabited during construction phase. 

 Night time construction will not be undertaken. 

 Illumination levels at site will be minimized as far as possible. 

Residual Impacts 

With the growth of new plants in green area wildlife will be restored and the residual 
impact will be negligible. 

5.4.7 Solid Waste 

The solid waste generated due to the proposed project will primarily consist of solid 
waste from camps, discarded and unserviceable equipment, scrap metal and wood, 
leftover construction materials and domestic solid waste.  

The characterization of the unmitigated impacts associated with the solid waste 
generation is provided below.  

 Nature: Direct 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Certain 

 Consequence: Mild 

 Impact significance: Moderate 
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Mitigation Measures 

 The contractor will establish solid waste collection, storage and off-site 
disposal system.  

 Most of the organic waste, plastic, glass, and other non-combustible and 
recyclable waste will be segregated and supplied to vendors for recycling. 
For this purpose different colour bins will be provided in the plant area.  

 Hazardous waste (if any) will be bagged and binned in a separate, 
appropriately labelled container. This waste will be disposed of at the 
designated site recommended by the Project Engineer.   

 Solid waste generation will be reduced by using reduce, reuse and recycle 
principle. 

5.4.8  Noise  

Noise presents increasing environmental problems to the society. At present the 
noise is only due to traffic movement in the Project area.  

The characterization of the unmitigated impacts associated with the noise due to 
vehicular traffic and construction machinery is provided below.  

 Nature: Direct 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Certain 

 Consequence: Moderate 

 Impact significance: Medium 

 

The measures will be localized, short term and low in magnitude by adopting 
following mitigation measures: 

Mitigation Measures 

 A careful approach will be adopted to minimize the noise impacts.  

 The construction machinery and trucks used in the project need to be 
properly tuned and serviced to avoid any undue noise hazards.  

 Construction equipment and vehicles will have exhaust mufflers (silencers) to 
minimize noise generation. 

 The acceptable standards of noise and vibration produced from different 
types of construction machinery/equipments/vehicles must be followed.   

 Use of Personal Protective Equipments (PPE) by all the workers, such as ear 
muffs, gloves etc, will be made necassary. 
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Residual Impact 

With the implementation of above mitigation measures, the residual noise impact will 
be “Low”.  

5.4.9  Vibration 

During construction activities vibration will be produced which causes annoyance, 
headache, and fatigue etc. Differences in these vibration outcomes are related to the 
magnitude of the vibration that propagates to nearby structures.  

Vibrations of greater magnitude may cause project area damage but vibrations at 
much lower levels may be felt by humans but be too low to cause project area 
damage.  

The unmitigated impacts related to the vibrations during construction phase of the 
Project are characterized as follows: 

 Nature:  Direct 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Certain 

 Consequence: Moderate 

 Impact significance: High 

Mitigation Measures 

 Construction activities will be limited to day time. 

 All construction machinery will be kept in a good working condition. 

 All machinery and vehicles will be checked for regular maintenance. 

 Personal Protective Equipment will be provided to all the workers. 

 Vibration monitoring at selected areas less than 25 m from construction 
activities. 

 Regular community updates advising when construction activities may 
generate perceptible levels of vibration  

 Low vibration level machinery will be used.  

 Overloading of vehicles and generators must be strictly prohibited to avoid 
vibration in area. 

Residual Impact 

By implementing the above mentioned mitigation measures, the vibration issues will 
be greatly controlled/minimized up to the level of “low” residual impact. 
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5.4.10 Traffic Congestion  

The access to the Project area is provided from Pattikka to Bheri. The construction 
phase can potentially increase the traffic load on this road, thus creating traffic 
congestion.  

The characterization of the unmitigated impacts associated with the vehicular traffic 
is provided below:  

 Nature: Direct 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Certain 

 Consequence: Mild 

 Impact significance: Low 

Mitigation Measures 

 The vehicular traffic will be staggered as far as possible, to avoid traffic 
congestion. The supply of construction material will be carried out during 
evening or weekends so as to minimize taffic congestion.  

 Properly maintained and tuned vehicles must  be used for transportation.  

 Vehicles carring construction material like sand etc should be covered with 
tarpulin to avoid spill or accidents. 

Residual Impact 

At present the area is without major settlement and mostly the area is occupied by 
market and offices so no such problem will arise. Besides that with the 
implementation of above mitigation measures, the residual traffic impact will be 
“negligible”. 

5.4.11  Safety hazards, Public health and Nuisance issues 

The Project being located near to the communities may pose some safety hazards to 
the people of Project area particularly for the people living in the project area. 
Various Project components/activities pose a varying degree of safety hazard on 
local communities. The construction machinery poses a hazard to the local 
population, particularly children and vehicular traffic may pose safety hazard along 
the roads. 

The health & safety issues will also arise with respect to workers/personnel during 
construction phase of the Project. 

Excessive illumination at the construction site may potentially cause light pollution 
and creating public nuisance.  

The unmitigated impacts related to the safety hazards; public health and nuisance 
are characterized as follows: 
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 Nature: Direct 

 Duration: Short term 

 Geo extent: Local 

 Reversibility: Reversible 

 Likelihood: Certain 

 Consequence: Mild 

 Impact significance: Medium 

Mitigation Measures 

 Protective fencing will be fixed around the construction site. Unauthorized 
access within the construction area will not be allowed. 

 The workers will be educated regarding the safety hazards at the site. 

 The mitigation measures discussed under air quality deterioration, soil and 
water contamination will address to the public health concerns as well. 

 Defensive driving practices will be inculcated in the Project drivers through 
trainings, posters and other similar measures. 

 Vehicle speeds near the communities will be kept low, to avoid safety hazard 
and dust emissions. 

 Construction activities must be avoided during night time. 

 During lunch and prayers (namaz) time, construction work will be stopped. 

 First aid box will be present at the Project site. 

 Workers will be provided with Personal Protective Equipments (PPE) such as 
gloves, shoes, googles, air masks, ear muffs etc.  

 Incase of any accident workers will be taken to the near by hospital.   

Residual Impacts  

There will be a moderate level of residual impact of safety hazard associated with 
the vehicular traffic and construction activities. The residual public health and 
nuisance issues will be quite negligible after the effective implementation of the 
mitigation measures. With the implementation of above mitigation measures, the 
residual noise impact will be “low”. 

5.4.12  Sites of Archaeological/Historical Significance  

There is no reported site of archaeological or historical significance at the project 
site. However, in case any artefact of such significance if found during the 
construction activities, the Archaeology Department, Government of AJ&K, 
Muzaffarabad will be contacted. 

5.5 Impacts and Mitigation Measures for Operation Phase Impacts  

Various operational activities will invariably create environmental disturbances, which 
may have impacts on the people working in the area and nearby community. Such 
impacts include the following: 
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5.5.1 Surface and Groundwater Contamination 

The nature of impact of the Project operation activities on the surface and 
groundwater quality is expected to be quite similar to those predicted for the 
construction phase except that the magnitude is likely to be slightly larger. 

The unmitigated impacts on the surface and groundwater resources of the area are 
characterized below.  

 Nature: Direct  

 Duration: Short term 

 Geo extent: Local  

 Reversibility: Reversible 

 Likelihood: possible 

 Consequence: Major  

 Impact significance: Medium 

Mitigation Measures  

 Implementation of Solid Waste Management System will also ensure the 
protection of surface and ground water contamination. 

 Sewerage system will be checked frequently, if found any fault will be 
repaired immediately. 

Residual Impact  

After the effective implementation of the above measures, the residual impacts of the 
operational activities on the water resources of the area will be “negligible”.  

5.6 Positive Impacts of the Project 

 The project will generate job opportunities for local manpower.  

 Local industry would get benefit from the construction activity of the proposed 
project.  

 The project provides the opportunity to tap the hydropower potential of 
Bheriwala Katha Nullah for power generation.  
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6 Environmental Management Plan 

6.1 Introduction 

This chapter highlights the Environmental Management Plan (EMP) and defines the 
institutional arrangements required for its implementation. The EMP provides the 
implementation mechanism for the recommended mitigation measures identified 
during the IEE study, and stated in chapter 5. 

6.2 Purpose and Objectives of EMP 

An Environmental Management Plan (EMP) provides a delivery mechanism to 
address the adverse environmental impact of a Project during its execution, to 
enhance Project benefits, and to introduce standards of good practice to be adopted 
for all Project works. 

The primary objectives of the EMP are to: 

 Facilitate the implementation of the mitigation measures identified earlier.  

 Develop a proper monitoring mechanism and identify requisite monitoring 
parameters to confirm effectiveness of the mitigation measures proposed. 

 Define the responsibilities of the Project proponent Power Impact (Pvt.) Ltd., 
Project Engineer and contractor, and provide a means of effectively 
communicating environmental issues among them. 

6.3 Management Approach  

6.3.1 Construction Phase 

The organizational roles and responsibilities are summarized below: 

a) Power Impact (Pvt.) Ltd 

The overall responsibility for compliance with the environmental management plan 
rests with the Chief Executive Officer, Power Impact (Pvt.) Ltd. and as such he will 
be responsible for compliance with the environmental management plan. 

b) Contractor/Sub Contractors 

The contractor will carry out construction activities and will be responsible to 
implement the various mitigation actions prescribed in the IEE relevant to the 
contract. The contractor will also be subject to certain liabilities under the 
environmental laws of the AJ&K, and under their contracts with the Project 
proponent. 

The Chief Executive Officer, Power Impact Pvt. Ltd. will monitor the contractors and 
ensure implementation of the EMP and IEE. 
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c) AJ&K-EPA 

The AJ&K-EPA staff should periodically visit the Project site to monitor the 
compliance of environmental protection measures documented in the IEE report. 

6.3.2 Operational Phase 

During the operational phase of the Project, environmental management becomes a 
routine function, as an integral part of the facility operation. The institutional setup for 
the operation phase of the Project should include Plant Manager of Bheri Hydro 
Power Plant with the main responsibility for the environment performance of the 
proposed project.   

6.4 Organizational Structure and Responsibilities 

6.4.1 Construction Phase 

The organizational structure for the construction phase EMP is described below. 

Primary responsibilities: 

 The primary responsibilities for the environmental performance of the Project 
proponent, Project Engineer and and the contractor will be assumed by their 
respective highest-ranking officers during the implementation of the Project. 

 The Chief Executive Officer of Power Impact Pvt. Ltd. will be responsible for 
the compliance with the IEE and EMP throughout the Project period.  

 The Project Engineer will be responsible to monitor and ensure the 
implementation of the EMP and IEE.  

 The contractor (s) will be responsible for the implementation of the EMP of 
the proposed project.   

Field Management and Quality Control Section: 

 Carrying out construction activities in an environmentally sound manner 
during the construction phase will be the responsibility of the site in-charge of 
the contractor (s). He will be responsible for implementing the IEE and EMP 
recommendations.  

 The Project Engineer will be responsible to ensure the overall environmental 
soundness of all construction activities. He will ensure the implementation of 
the IEE and EMP.  

Environmental Monitoring:  

The contractor will make necessary arrangements to monitor the key environmental 
data during the construction phase.  

6.4.2 Operational Phase  

Plant Manager of Bheri Hydro Power Plant will be assumed to take the responsibility 
for the environmental performance of the Project during the operational phase.   
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6.4.3 Planning and Design of the Operation 

a) Design of the Operation 

Following the approval of the IEE, if any aspect of the operation or requirements of 
the IEE need to be changed, Chief Executive Officer, Power Impact (Pvt.) Ltd. will 
categorize the change in accordance with the Change Management Plan provided in 
this EMP and take appropriate measures thereon. 

b) Approvals 

Obtaining No Objection Certificate (NOC) from the AJ&K-EPA will not relieve the 
proponent of other legal obligations and hence Project contractor will obtain all the 
relevant clearances and necessary approvals required by the Government of AJ&K 
prior to commencing the respective operations. 

c) Contractual Provisions 

Adherence to the requirements of the IEE and EMP in terms of environmental 
mitigation will be required from Project contractor and thus EMP will form part of their 
contract with Power Impact (Pvt.) Ltd. 

6.4.4 Implementation of the Operation 

a) Co-ordination with Stakeholders 

The Power Impact (Pvt.) Ltd. will ensure that coordination with Project stakeholders 
on environmental and social matters as required by the EMP and AJ&K-EPA will 
remain maintained throughout the operation. 

b) Monitoring 

Power Impact (Pvt.) Ltd. and contractor will ensure that monitoring of the Project 
activities is carried out throughout the duration of construction phase. The site 
representative will monitor Project activities while working in the Project area. He will 
keep a record of all non-compliances observed and report these along with actions 
to Power Impact (Pvt.) Ltd. management for further action. The monitor will also 
report any impacts anticipated along with his recommendations for further action. 

Proper Solid Waste Management System will be used as per the requirements of 
EMP. For solid waste management reduce, reuse and recycling will be implemented.  

c) Emergency Procedures 

Power Impact (Pvt.) Ltd. and the contractors will prepare contingency plans to deal 
with any emergency situations that may arise during the operation and communicate 
these to the regulatory agencies (if required by these agencies). 

d) Communication and Documentation 

For effective monitoring, management and documentation of the environmental 
performance during the operation, environmental matters will be discussed during 
daily meetings held on-site. Environmental concerns raised during the meetings will 
be mitigated after discussion between the site representative and the contractors.  
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Any issue that requires attention of Power Impact (Pvt.) Ltd. higher management will 
be communicated to them for action. Power Impact (Pvt.) Ltd. Bheri, AJ&K area 
representative and the contractors will also prepare a weekly environmental report. 
Copies of the report will be provided to the Power Impact (Pvt.) Ltd. and the 
contractor’s higher management. 

g) Post Project Monitoring 

The Project proponent shall prepare a brief post Project report describing the 
conduct of the actual operation, any changes from the operation for which approval 
was obtained, the degree to which the recommendations of the IEE were adhered to 
during the operation, any damage to the environment and the mitigation or 
compensation provided, and monitoring information of scientific or environmental 
interest that is not propriety in nature. The report shall be submitted to the AJ&K-
EPA. Any findings and recommendations relating to operation that may improve 
future similar operations shall also be reported. 

Power Impact (Pvt.) Ltd. will be responsible for the final restoration of the campsite 
and access road areas to the original shape or better. 

6.5 Change Management Plan 

The IEE and the EMP have been developed on the basis of the best possible 
information available at the time of IEE study. However, it is possible that during the 
conduct of the proposed Project operation, additional mitigation measures based on 
the findings of environmental monitoring during the operation may have to be 
included in the EMP. In such cases following actions will be taken: 

A meeting will be held between Power Impact (Pvt.) Ltd. and the concerned 
contractor on the proposed addition in the EMP and will be discussed and agreed 
upon by all parties. 

Based on the discussion during the meeting, a change report will be produced 
collectively, which will include the additional EMP clause and the reasons for the 
addition. 

The report will be signed by all parties and will be filed at the site office. One copy of 
the report will be sent to Executive Engineer, Power Impact (Pvt.) Ltd., and 
contractor head offices respectively. All relevant Project personnel will be informed 
before the addition/change in EMP. 

6.6 Environmental Mitigation and Monitoring Plan 

The Environmental Mitigation Plan for 2.85 MW Bheri Hydro Power Plant Project has 
been provided in the Table 6.1. 

A Monitoring Plan is provided in Table 6.2. The plan will be used as a management 
and monitoring tool for the implementation of the mitigation measures identified 
during IEE of the proposed project.    
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Table 6.1: Environmental Mitigation Plan for 2.85 MW Bheri Hydro Power Plant Project  

Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

Pre-Construction/Design Phase 

Water pollution due to 
sewage disposal from 
labour camp 

The labour camp shall have septic tank/soak pit of adequate capacity 
so that it can function properly for the entire duration of construction 
phase. 

 

Contractor Project Engineer Once after design 
completion 

RCC Quality control 
defect 

RCC quality control will correspond to relevant construction 
standards. 

Contractor Project Engineer Once after design 
completion 

Construction Phase 

Land Resourses 

Preparation/work, 
access road and site 
office 

Land clearance for site office and access road. Provision of electricity, 
water and other basic facilities. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Site for waste disposal 
of construction material 

Controlled disposal of the waste construction material on agreed 
disposal site to avoid drainage into the Nullah.  

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Adjustment with 
unstable locations 
appearing during 
construction especially 
in foundation 

 The specification will be modified/changed to stabilize the 
situation.  

 Foundation depth can be changed. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Location of labour 
camp, material, 
equipment and special 
approach routed and 
roads 

 Labour camp in the project site, material and machinery should 
have adequate additional land.  

 The camp will be enclosed and the entry and exit shall be 
recorded at a gate control room. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 
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Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

Rehabilitation of project 
extraction sites and 
storage materials 

Sites will be rehabilitated by the contractor, after completion of the 
work. Restoration of sites shall also include the planting of grass and 
trees.  

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Stabilization of slopes 
on earth fill works 

Appropriate design for protection and minimizing downstream effects. 
Adaptation of soil erosion control measures including engineering 
measures (e.g. stone packing (rock packing), brush packing, gabions, 
rino mattresses, stone lines, and vegetation measures (plantation on 
slopes). 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Drainage, paths, roads 
any linear fixtures 
crossed/damage by 
machinery moving to 
and from the 
construction site 

Temporary protection to be provided to help drainage to cross by 
providing culvert or piping, and protecting other fixtures. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Earthen embankment 
or concrete work edge 
scouring on the 
portection bunds or on 
main sill structure 

Protection walls, or stone rip-rap work and other engineered 
structures will be provided. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Dischage to unstable 
slopes, uncompacted 
embankments or 
leakage in to 
construction block 

Must be protected by providing water diversion techniques as well as 
riprap work as the case may be. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Construction of weir Proper training to workers before start of the work. 

All the health and safety measures will be well taken. Provision of 
personal protective equipment (PPE, belts, gloves, special shoes to 
the workers). Construction material will be present in adequate 
quantity. Security of the construction site, material and workers. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 
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Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

Waste Generation 

From labour 
camps/colonies will 
result in soil 
contamination, water 
contamination, and 
health diseases 

Proper provision shall be followed on health, sanitation and 
appropriate working conditions. Provision for solid waste managemetn 
facilities for collection, conveyance and disposal of solid waste.  

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Hydrology and Water 

Diesel and other fluids 
spilling over to water 
bodies from 
construction machinery. 

Care will be taken to avoid spills. Regular maintenance of gear and 
machinery.  

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Drinking water for 
workers 

The contractor will ensure an ample supply of drinking water at all 
places of work. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Air Quality and Noise Pollution 

Dust, smoke and other 
potential prollutatnts 
from construction 
machinery, and 
vehicles 

Regular maintenanc of machinery and vehicles.  

Maintain generators, vehicles and other equipment and machinery in 
good condition to ensure exhaust emissions and noise are kept to a 
minimum level. 

Control vehicle speeds to minimise dust emissions, and ensure water 
sprinkling on dry earth, covering of construction material with tarpulin. 

Sprinkling of water on stacked fine aggregates.  

Provision of protective masks to work force in all areas. Use of trap 
cover on trucks, transporting construction material/waste product. 

Regular monitoring of air quality. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Smoke from burning of 
waste maerials or 
burning of wood in 
labour camp 

Prohibition on burning of waste material. Use of fon gas cylinders as 
fuel intead of wood. Prohibition of fuel wood in the camp.  

Contractor Project Engineer Monthly 
monitoring and 
reporting 



IEE of 2.85 MW Bheri Hydro Power Plant Project, Muzaffarabad, AJ&K  

Power Impact (Pvt) Limited 

 

Project Procurement International Environmental Management Plan 
Final Report                                                                                                                                                                                                                                                            Page 94 of 110 

 

 

Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

Noise control use of old 
or outdated machinery 
and construction 
activities results in 
headaches, fatigue, 
difficulty in 
communication, 
temporary loss of 
hearing etc 

Provide sound proof hoursing or enclosures for stationary noise 
production. 

Restrict compactors, pile drivers etc. construction operation in the 
vicinity of noise sensitive locatoins to period of day when excessive 
noise would be least harmful. 

 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Biological Resources 

Impact on biological 
resources during 
construction, like wood 
cutting, poaching and 
killing 

Proper implementation of plantation plan. Strict prohibition on 
poaching, hunting, and wood cutting. Display of sign boards to remind 
labour, visitors and member of public of their obligations towards the 
biota.  

 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Loss of vegetation Local plants species will be grown, and its growth will be checked 
frequently. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Socio-Economic and Cultural Issues 

Socio-economic and 
cultural issues, e.g., 
existing service 
facilities like education, 
health, electricity, 
religious congregation, 
etc 

Site selection for weir and other facilities has been done in such 
manner which involved minimal acquisition of private land. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Public Health and 
Safety 

Local people will be informed in advance when work is about to start 
to avoid inconvenience. Implement good housekeeping practices, 
ensure clean sanitation. 

Put up temporary but prominent sign boards in the project area 
warning people against likely hazards which can be caused due to 

Contractor  Project Engineer Monthly 
monitoring and 
reporting 
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Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

certain activities. Provide a group insurance cover to the workers and 
labour on study on site or in the camp, against accidents, mishaps or 
loss of life on duty. 

Use of equipment, proper operation of equipment, minimizing risks to 
all parties e.g. hard hats, masks, and overalls. A first aid post is to be 
provided near two major dispensary. Use of protective gear by all the 
workers. 

Provision of personal protective equipment (PPE), insulating clothing, 
body suits, aprons etc. of appropriate materials that will offer 
adequate protection to the worker, co-worker and occasional visitors. 
Ensure that PPE is cleaned when dirty, properly maintained and 
replaced when damaged or worn out. 

Obligation to female 
mobility 

Workers should taken account the local norm. they should be limited 
to their camps. 

Females’ movility will not be hindered.  

They will be faciliitated in case they need any assistance. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Workers capacity 
building (trainings) 

The contractor will ensure that workers prior to commencement of 
new assignments have received adequate training and information 
enabling them to understand the hazars of work and to protect their 
health from hazardous ambient factors that may be present. The 
training must adequately cover: a) knowledge of materials, equipment, 
and tools; b) know hazard in the operations and how they are 
controlled; c) potential risks to health; d) precautions to prevent 
exposure; e) hygiene requirements; f) wearing and use of protective 
equipmetn and clothing; and g) appropriate response to operation 
extremes, incidents and accidents. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Employment Hire unskilled labour from local communities.Provide employment in a 
just manner in consultation with local communities, if possible. 

Contractor Project Engineer - 
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Project Component or 
Impact 

Mitigation Measures Responsibility Frequency 

Implementation Monitoring 

Traffic Issues 

Traffic congestion on 
existing road 

Traffic management authority will be informed prior to the movement 
of vehicles taking construction material. 

Contractor Project Engineer Monthly 
monitoring and 
reporting 

Rehabilitation Works 

Rehabilitation of the 
area 

Remove all the left over waste from the camp site and dispose of 
properly. Demobilise all materials and equipment from the camp 
site.Disposal of all left over wastes, septic tanks, and all other pitsand 
excavations. 

Contractor Project Engineer - 

Operational Phase 

Understanding and 
training of operational 
manual of Hydro Power 
Plant 

It will be carried out accordingly, of operational staff.  

Regular monitoring and reporting of the work efficiency. 

Plant Manager Every six months 

Siltation  Regular removal of the sediments. Regular checking and 
documentation of sediments status. 

Plant Manager Every six months 

Staff welfare  Provision of basic facilities and their monitoring if the staff needs 
further facilitation. 

Plant Manager Every six months 

Continued public 
consultation regarding 
weir, power channel 
and prower house 

It will make sure that communities did not have any problem regarding 
the project activities and safety issues. Regular public consultation 
and documentation of their interviews. 

Plant Manager Every six months 

Capacity building of the 
staff 

Refresher courses and trainings for the operational staff on regular 
basis. 

Plant Manager Every six months 

Public health and safety Regular monitoring and reporting of any accidents or safety issues 
due to the operation of the project activities. 

Plant Manager Every six months 
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Table 6.2: Environmental Monitoring Plan for 2.85 MW Bheri Hydro Power Plant Project   

Environmental 
Component 

Project 
Stages 

Parameters Locations Frequency Standards Implementing Supervision 

Air Quality Construction PM10, SO2, 
NOx, CO 

At a central 
location  

PM10, for 
continuous 8 hours 
on quarterly basis 
at the project site 

NEQS, 
WHO/US EPA 
guidelines, 

Contractor  Project Engineer 

Noise Levels Construction dBA  At a central 
location 

Twice in 8 hours 
on quarterly basis 
at the project site 

EPA Ambient 
Noise 
standards 

Contractor  Project Engineer 

Water quality Construction pH, BOD, COD, 
TDS, TSS, DO, 
coliforms, 
hardness, nitrate, 
chloride, sulphide, 
arsenic, lead 

At a central 
location 

At quarterly basis NEQS. Contractor  Project Engineer 

Operation pH, BOD, COD, 
TDS, TSS, DO, 
coliforms, 
hardness, nitrate, 
Pb hydrocarbon  

At a central 
location 

At quarterly basis NEQS. Contractor  Project Engineer 

Plantation 

 

Operation Plantation in green 
area + indoor 
plantation 

At sites where 
plantation was 
carried out 

Throughout the 
operational phase  

75% survival 
rate  

Plant Manager, 
Bheri Hydro 
Power Plant 
Project 

Power Impact 
(Pvt.) Ltd. 

Keys: 

dBA = decibels (measured in the audible range)  EPA = Environmental Protection Agency 

NEQS = National Environmental Quality Standards  PM10 = Particulate Matter smaller than about 10 micrometers 

SPM = Suspended Particulate Matter  TSS = Total Suspended Solids 

WHO = World Health Organization US EPA = United States Environmental Protection Agency 
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Table 6.3: Cost of Environmental Monitoring during Construction Phase of the 
Project  

Environmental Monitoring Activities Units/ 
Quarters/No
. of Samples 

Unit Cost specification Cost 
(Rs) 

Construction phase  

a) Ambient air quality monitoring Quarterly 
basis for one year 

10 @ 50,000 per sample for 
24 hr monitoring. 

500,000 

b) Ambient water quality monitoring 
Quarterly basis on two locations for one 
year 

10 @ 15,000 per sample 150,000 

c) Noise levels, Quarterly basis for one 
year 

20 @ 2,000 per sample 40,000 

d) Tree Plantation Cost Lump sum  110,000 

Sub Total  800,000 

 

6.7 Environmental, Health and Safety Plan for Construction Phase  

6.7.1 Introduction 

The implementation of Environment, Health and Safety Plan involves the 
development and implementation of Safety Plans that will ensure efficient and safe 
activities during all phases of the Project, from concept development through to 
construction, operations and abandonment.  

6.7.2 Organizational Structure and Staff 

Power Impact (Pvt.) Ltd. will involve the health and safety officer and necessary staff 
for EHS management. Following staff is recommended for health and safety security.  

 Manger (Environmental, Health and Safety Officer) 

 Medical Officer/Hospital  

Job Duties of this staff will be defined by Power Impact (Pvt.) Ltd. Management.   

6.8 Environmental Health and Safety Plan  

6.8.1 Training 

An integral part of any Environmental Health and Safety Plan is training related to 
the hazards associated with the workplace. This training must be viewed as an on-
going integral part of Environmental Health and Safety Plan.  The responsibility to 
ensure that all staff working within a unit has received the appropriate training, which 
is prescribed by legislation. 

The type of training, which needs to be provided, includes:  
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 Training prescribed by legislation;  

 Hazard identification skills;  

 Proper use of personal protective equipment;  

 Health and safety policy/ procedure training;  

 Proper techniques to be used in carrying out workplace procedures; and  

 Duties, rights and responsibilities under the applicable legislation.  

The most appropriate, knowledgeable and competent person available should carry 
out delivery of the training. The immediate supervisor should deliver much of the 
training. 

6.8.2 Personal Protective Equipment (PPE)  

 Hard hats will be worn on job sites at all times. 

 Eye protection will be worn when there are potentials of hazards from flying 
objects or particles, chemicals, arcing, glare, or dust. 

 Leather work boots shall be worn to protect from falling objects, chemicals, or 
stepping on sharp objects.  Safety toe footwear may be necessary in some 
instances. Athletic or canvas-type shoes shall not be worn. 

 Protective gloves or clothing shall be worn when required to protect against a 
hazard. 

 Harnesses and lanyards shall be utilized for fall protection as required. 

6.8.3 Inspections, Monitoring and Auditing 

In order to verify and document the functioning and effectiveness of safety programs 
and policies, a system of active and reactive monitoring must be maintained.  

Power Impact (Pvt. Ltd.) must have system to provide inspection quarterly by a 
worker member of a Joint Health and Safety Committee, and the entire workplace 
must be inspected yearly. To effectively support these requirements, regular 
departmental inspections must be conducted. 

6.8.4 Labour Management at Site 

Improvement of labour productivity should be a major and continual concern for 
contractor at site. Following steps should be taken for effective management of 
project. 

 A complain cell for labours should be established, where they can register 
their reservations related to work. 

 Develop an effective system of communication and consultation and ensure 
that their concerns are taken seriously. 

 Discourage employees from working excessive hours and/or missing break 
periods (this may involve a detailed job evaluation) 

 Avoid child labour 
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 Monitor incidents of bullying, sexual and racial harassment and, where 
necessary, take disciplinary action 

 Develop clear job descriptions and ensure that the individual is matched to 
them 

6.8.5 Review 

On a yearly basis, the Power Impact (Pvt.) Ltd. and AJ & K EPA are required to 
produce a formal report on the level of compliance of the applicable health and 
safety and environmental legislation.  

6.8.6 Safety and Health Procedures and Rules 

Power Impact (Pvt.) Ltd. management is responsible for implementing major 
decisions, policies and safety and health procedures. Power Impact (Pvt.) Ltd. will 
enforce the following safety rules: 

 Wear appropriate clothing and use sun block to prevent sunburn.  

 The use of illegal drugs or alcohol or being under the influence during 
working hours shall be cause for termination.  Inform supervisor if taking 
strong prescription drugs that warn against driving or using machinery. 

 Keep working area free from rubbish and debris. A clean job is the start of a 
safe job. 

 Do not use a compressor to blow dust or dirt from clothes, hair, or hands. 

 Know where fire extinguishers are located and how to use them. 

 Lift correctly - with legs, not the back. If the load is too heavy GET HELP.  Do 
stretching exercises prior to work activities.  Approximately twenty percent of 
all construction related injuries result from lifting materials. 

 Keep back at least 10’ from all power lines. 

 Do not remove, displace, damage, or destroy any safety device or safeguard 
on equipment or machinery. 

 Barricade danger areas. Guard rails or perimeter cables may be required.  
Do not enter an area which has been barricaded. 

 If work is around power shovels, trucks, rough-terrain fork-lifts, dozers, or 
other heavy equipment, make sure operators can always see workers.   

 Never oil, lubricates, or fuel equipment while it is running or in motion. 

 Before servicing, repairing, or adjusting any powered tool or piece of 
equipment, disconnect it, lock out the source of power, and tag it out. 

 Excavations over five feet deep must be shored or sloped as required.  Keep 
out of trenches or cuts that are not properly shored or sloped.  Excavated 
material or other debris shall not be stored nearer than two feet from the 
edge of the excavation.  Excavations less than 5 feet will require cave in 
protection where conditions indicate possible side failure. 

Practice the following safety procedures when using ladders:  
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 Use the "four to one" rule when using a ladder.  One foot of base for every 
four feet of height. 

 Portable ladders in use shall be equipped with safety feet unless the ladders 
are tied, blocked or otherwise secured.  Step ladders shall not be used as a 
straight ladder. 

 Ladders must extend three feet above landing on roof for proper use. 

 Defective ladders must be properly tagged and removed from service. 

 Keep ladder bases free of debris, hoses, wires, materials, etc. 

 Never throw anything "overboard."  Someone passing below may be 
seriously injured. 

 Open fires are prohibited. 

 Workers should know what emergency procedures have been established 
for specific job site.  (Location of emergency phone, first aid kit, stretcher 
location, fire extinguisher locations, evacuation plan, etc.). 

6.8.7 Safety Discipline 

Power Impact (Pvt.) Ltd. have plan to implement the following four step disciplinary 
system when safety rules are not followed or other unsafe actions endanger workers.  

First violation: Oral warning; notation for personnel file. 

Second violation: Written warning; copy for file or Personnel Office 

Third violation: Written warning; one day suspension without pay. 

Fourth violation: Written warning and one-week suspension, or termination if 
warranted. 

6.8.8 Recommendations 

 Power Impact (Pvt.) Ltd. needs to have link with local hospital or doctor in 
case of any emergency.  

 The access to mobile ambulance and fire fighting vehicle should also be 
available.  

6.8.9 Abandonment and Decommissioning Safety Plan 

At the end of the construction of the project, an Abandonment and Decommissioning 
Safety Plan will be developed that conforms to regulatory requirements applicable at 
the time of such activities. 

6.8.10 Cost of Environmental Health and Safety Plan 

The total anticipated cost of Environmental Health and Safety Plan is Rs 1.75 million 
during construction phase for the project.  
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Table 6.4: Cost of Environmental Health and Safety Plan during construction phase 
of the Project    

Activities No. of 
personale 

Unit Cost specification Cost 
(Rs) 

Construction phase   

a) Health & Safety Cost  

(for Personal Protective 
Equipments) 

For each 
Worker 

 250,000 

a) Environemtal, Health and Safety 
specialist for 30 months 

30 @ 50,000 per month  . 1,500,000 

Sub Total  1,750,000 
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7 Conclusions and Recommendations 

7.1 Introduction 

The IEE of construction of 2.85 Bheri Hydro Power Plant Project, Muzaffarabad, 
Azad Jammu and Kashmir has been conducted in accordance with the relevant 
guidelines provided by the Pakistan Environmental Protection Agency.  

The objective of the IEE is to identify and assess the potential environmental impacts 
of the Project.  The IEE report contains description of the Project, description of 
existing environment, potential impacts and their mitigation measures. An 
implementation mechanism for the mitigation measures in the form of an EMP is also 
included in the IEE report.    

7.2 Conclusion  

The major conclusions of the IEE of construction of 2.85 Bheri Hydro Power Plant 
Project, Muzaffarabad, Azad Jammu and Kashmir are as follows:  

 Power Impact (Pvt.) Ltd. intends to construct a 2.85 MW Bheri Hydro Power 
Plant Project which is located at Bheri, Muzaffarabad, AJ&K.   

 The hydropower potential of Bheriwala Katha has been studied in detail by 
the consultant engaged by Power Impact (Pvt.) Ltd. A 2.85 MW Bheri Hydro 
Power Plant Project was identified with intake near Domailan where Gali 
Khetar Nullah confluences with Shah Khori Nullah. The catchment area of 
Bheri Hydro Power Plant Project up to the weir site is 45 Km2.  

 The project layout has been planned on the left bank of valley with a 
diversion weir lateral intake, sand trap, open headrace channel, forebay, 
steel penstock, powerhouse and tailrace for discharging the flow back into 
Bheriwala Katha. As part of the project works, temporary access road to weir, 
forebay and powerhouse sites would be constructed.  

 The diversion weir has been proposed about 100 meters downstream of 
confluence of Gali Khetar Nullah with Shah Kori Nullah. The power house is 
proposed to be located near Balseri. The cost of the project is Rs 566.307 
million and will be completed in 30 months.   

 The project construction and operation activities can potentially impact the 
natural resources of the area. These adverse impacts can be largely reduced 
by implementing the appropriate mitigation measures which has been 
discussed in this report. 

 The potential impacts during construction phase includes loss of natural 
vegetation, increased threat to wildlife, soil erosion and degradation, soil and 
water contamination, ambient air quality deterioration caused by the exhaust 
emission and kicked up dust, noise pollution, damage to local infrastructure, 
safety hazards and public health concerns for the nearby communities. The 
project site is located near Machaira National Park area, therefore, there is 
need that special measures should be taken to avoid any contamination of 
Bheri Nullah.    
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 The significant environmental management issues during operation phase 
include Safety hazard, Public Health and Nuisance. 

 The mitigation measures have been identified in the Chapter 5 for impacts 
expected during the different phases of the project.  

 Based on the recommended mitigation measures in Chapter 5, the impacts 
identified in the Table 5.1 will be reduced with residual impacts having 
insignificant levels. Table 7.1 presents the assessment of the residual 
impacts (mitigated). 

 

It is concluded that the construction of proposed project will provide a supply of 
electricity which will be catalyst for socio-economic development of Bheri Union 
Council.   

On the basis of the overall impact assessment, more specifically, nature and 
magnitude of the residual environmental impacts identified during present IEE, it is 
concluded that 2.85 MW Bheri Hydro Power Plant Project is likely to cause 
environmental impacts mainly during its construction phase.  

However these impacts can be mitigated provided the proposed activities are carried 
out as mentioned in the report, and the mitigation measures included in this report 
are completely and effectively implemented. 

There are no remaining issues that warrant further investigation. This IEE is 
considered as adequate for the environmental and social justification of the project. 
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Table 7.1: Impact Matrix – Residual Impacts (Mitigated) of 2.85 MW Bheri Hydro Power Plant Project 

Project Activities 

Physical Environment 
Biological 
Environmnet 

Socio-economic Envirommnet 
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Project sitting/ land clearence 0 0 0 0 0 0 0 0 0 0 0 N 

Construction of labour camps 0 0 0 0 0 0 0 0 0 0 0 N 

Labour camp operation 0 0 N N N 0 N 0 N 0 N N 

Storage of construction material N N N N N N N N N N N N 

Disposal of construction waste N N N N N 0 0 N N N 0 N 

Disposal of wastewater N N N N N N N N N N 0 N 

Cleaning and restoration N N N N +1 +1 N N N N 0 N 

  

Solid waste disposal N N N N N N N N N N 0 N 

Wastewater Disposal  N N N N N N N N N N 0 N 

Key: -2: High negative impact; -1: Low negative impact; 0: insignificant/negligible negative; +1: low positive impact; +2; High positive impact, N: no impact. 
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 Feasibibility Study of 2.85 MW Bheri Hydro Power Plant Project , Renewable 
Energy Consultant “RENCOB” 2012 

 https://en.wikipedia.org/wiki/Muzaffarabad 
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Annexure-2: People met during IEE Study 

No. Name Profession 

1. Mr. Khalid Engineer Power Impact (Pvt.) Ltd. Building Division Bheri 

2. Mr. Yaseen  Superdent Power Impact (Pvt.) Ltd. Building Division Bheri 

3. Mr. Inam Ul Huq Executive Engineer Power Impact (Pvt.) Ltd. Building Division 
Bheri 

4. Mr. Sohail Supervisor, PC hotel project Bheri 

5. Mr. Arshad Project Manager, PC hotel project Bheri 

6. Mr. Aslam Khan Guard, Project area 

7. Mr. Gulbaz Khan Worker, Rest House project site 

8. Mr. Junaid  Worker, Rest House project site 

9. Mr. Nadir  Worker 

10. Mr. Kashif  Woker 

11. Mr. Majeed Worker 

12. Mr. Mirza Shareef Baig Shopkeeper, Bheri 

13. Mr. Ghulam Shabbir Driver, Bheri 

14. Miss. Naila Local 

15. Miss. Fareeda Local 

16. Miss. Naheed  Student, Bheri 

17. Mrs. Fouzia Local 

18. Mr. Kabeer Businessman, Bheri 

19. Mr. Saeed Sajjad Bukhari Vice Presidnet , Bheri Press Club 

20. Mr. Ali Security Guard  Park, Bheri 

21. Mr. Umar Latif Local, Bheri  

22. Mr. Hanif Resident, Bheri Nakkar 

23. Mr. M. Yousaf Resident, Doba 

24. Mr. Wajid Aziz Resident, Balsri 

25. Mr. Abdul Rashid Resident, Bheri 

26. Mr. Shabbir Hussain Resident, Galikhetar 

27. Mr. Mian Ayub Resident, Bheri  
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Annexure-3: Pictorial Presentation of the Project 

  

Figure 1: A general view of the project site  Figure 2: A view of Bheri Nullah 

  

Figure 3: A view of houses at Bheri  Figure 4:  A view of Bheri Nullah  

  

Figure 5: A general view the project area  Figure 6: A house near Balseri  
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Figure 7: Pacca Road near power house site   Figure 8:  A view of weir site  

  

Figure 9: Betulaceae (Saroli), Plum (Aloo 
Bhukhara) at the project area 

Figure 10: Juglans regia (Akhrot/Walnut), 
Pongmia pinnata (Sukh Chain), Milia 
azadirachta (Dharek), Ziziphus maunritiana 
(Ber), Pinus roxburghii (Chir) at the project area. 

  

Figure 11: Pinus roxburghii (Chir), Shrubs and 
Grasses  

Figure 12: Dalbergia sissoo (Shisham), Plum 
(Aloo Bhukhara), Juglans regia (Akhrot/Walnut) 
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Figure 13: Consultation with shopkeeper at Bheri 
Village 

Figure 14: Consultation with local people at 
Bheri Village near Project Area 

  

Figure 15: Consultation with local people at Bheri 
Village near Project Area 

Figure 16: Consultation with local people near 
Tank Site 

  

Figure 17: A view of Chatta Pahar visible from 
weir site 

Figure 18: Machiara National Park near the  
Project Area 

 


