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EXECUTIVE SUMMARY 
1. Introduction 
The Azad State of Jammu and Kashmir (AJ&K) lies between longitude 73° - 75° and 
latitude 33° - 36° and comprises an area of approximately 13297 km2 (5134 square 
miles). The area is mainly hilly and mountainous with valleys and also stretches of 
plains. The area is full of natural beauty with thick forests, fast flowing rivers and 
winding streams with the sub-tropical highland climate. Main rivers are Jhelum, 
Neelum and Poonch with some nallahs and tributaries joining the main rivers. 

Due to the serious power shortage, load shedding is frequent in the country. The 
gap between power supply and demand is further on increase. Consequently, all 
walks of life are being adversely affected. In spite of the best efforts to develop 
hydropower projects, utilization of the available hydropower potential is 
considered to be low. The total installed power projects in Pakistan are having 
capacity of about 18,531 MW and share of hydroelectricity to this total is 6,444 MW, 
which is 35% of total production.   

For a sustainable growth, Pakistan needs well thought out integrated National 
Energy Plan. The Government of Pakistan through Ministry of Water and Power 
Development, also in collaboration with the Government of Azad Jammu and 
Kashmir, is making serious efforts to ensure development of all possible energy 
resources. The government has been encouraging the private sector to meet this 
additional demand. To bridge the gap between power demand and supply, 
Pakistan Government has already liberalized its investment policies which have 
resulted in not only investments in power production sector from local resources, 
but also the foreign investments. 

In 2008, Pakistan’s Water and Power Development Authority (WAPDA) announced 
its Vision 2025–National Water Resource and Hydropower Development Program 
designed to organize and prioritize the development of hydropower projects in the 
short, medium and long term to meet the power deficits facing the country.8 It is 
revised and updated according to WAPDA’s annual report submitted to the GOP, 
and details the current and future development of hydropower resources across 
Pakistan and AJK.  

Vision 2025 details all of the hydropower development related activities in Pakistan 
and AJK being undertaken along with their status and progress. Identified projects 
are designated, either to the public or private sector, or to a public–private 
partnership for construction and commissioning depending upon the urgency to 
complete a project while keeping in view the resources available from the 
government or private funders. The Water and Power Development Authority 
(WAPDA) is carrying out feasibility studies and engineering designs for various 
hydropower projects with a cumulative generation capacity of more than 25,000 
MW, with a view to increasing the installed hydropower capacity across Pakistan 
to around 42,000 MW by the end of the year 2020. 

Taking into account the objectives of the power generation policy of 2008 and the 
lack of available funds in the national exchequer, WAPDA’s Vision 2025 is heavily 
oriented towards the private sector for the development of the different projects. 
The projects compiled in the program are categorized in one of the following forms: 
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 Raw–sites for hydropower projects identified and ready for feasibility studies 
by the private sector. 

 Hydropower sites complete with feasibility studies conducted by the private 
or public sector, ready to be developed further by the private sector or 
under Public Private Partnerships (PPP) and 

 Private hydropower projects undertaken by provincial governments, Gilgit - 
Baltistan and AJ&K, where the power purchaser is the federal entity; where 
the transmission or distribution network of the federal government is used; 
and where the tariff determined or approved by National Electric Power 
Regulatory Authority (NEPRA) or GOP guarantee is required.  

2. Objectives of the Study 
Reducing the burden of environmental impacts is necessary if development is to 
become sustainable. As resources become limited, environmental impacts 
become more complex, EIA has become of ever increasing importance as a tool 
for development and decision making. This role is formally recognized in principle 
17 of the Rio Declaration on Environment and Development (UNCED 1992). 

“Environmental impact assessment, as a national instrument, shall be undertaken 
for proposed activities that are likely to have significant adverse impact on the 
environment and are subject to a decision of a competent national authority”. 

In practice, EIA is applied primarily to prevent or minimize the adverse effects of 
major development projects. It is also used as a planning tool to promote 
sustainable development by integrating environmental considerations into a wide 
range of proposed actions. Most notably, the use of policies and plans to focus on 
the highest levels of decision making and take care of the environment in 
considering development alternatives and options. More limited forms of EIA can 
be used to ensure that smaller scale projects like the Rwanda Stone and 
Construction Co; conform to appropriate environmental standards or site and 
design criteria. 

The aim and objective of EIA can be divided into two categories. The immediate 
aim of EIA is to inform the process of decision making by identifying the potentially 
significant environmental effects and risks of development projects. The ultimate 
(long term) aim of EIA is to promote sustainable development by ensuring that 
development projects do not undermine critical resource and ecological functions 
or the well being, lifestyle and livelihood of the communities and people who 
depend on them. 

The main objective of this study consist in carrying out a comprehensive 
Environmental Impact Assessment study for the stone crushing project on the 
environment during the site preparation and operation phase. 

The specific objectives of the study are the following: 

 To detect the effects of the project on the neighbouring environment such 
as the water bodies, the soil, he people, the infrastructure, the fauna, the 
flora and the atmosphere; 

 To detect the effect of the neighbouring environment on the project, this 
means the effect on the soil of the project and the surrounding activities; 

 To detect the effect of the project on the environment; 
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 To propose alternative measures where it is noticed that adverse effect may 
occur; 

 To enable the proposal mitigation measures where adverse effects may 
have occurred; 

 To carry out a diagnosis of the existing environment and activities in the area 
of the project; 

 To propose enforcement measures where beneficial effects from the project 
are detected; 

 To set up an environmental management plan that will govern all activities 
of the project for the better protection of the environment. 

3. Legislative and Regulatory Requirements  
The project is proposed to be executed as a part of sector specific national 
strategies, policies or plans and fully comply with all the regional and national 
legislation relating to the environment in Pakistan or AJ&K. This project also comply 
with the international protocols, obligations or legislations or guidelines like WB or 
ADB. The national/regional strategies, policies, plans or legislation relating to the 
environment in Pakistan dealing directly or indirectly with the project or 
international protocols or guidelines relevant to the subject are summarized as 
below. 

3.1 Strategies 
National Conservation Strategy (NCS) 
The Pakistan National Conservation Strategy (NCS), which outlines the country’s 
primary approach towards encouraging sustainable development, conserving 
natural resources, and improving efficiency in the use and management of 
resources. 

3.2 Policies 
i. National Environment Policy, 2005  

The National Environmental Policy (NEP), 2005, aims to protect, conserve and 
restore Pakistan’s environment in order to improve quality of life of the citizens 
through sustainable development. The main objectives of the policy are:  

 Conservation, restoration and efficient management of the environmental 
resources, 

 Integration of the environmental considerations in policy making and 
planning process, 

 Capacity building of government agencies and other stakeholders at all 
levels for the better environmental management, 

 Meeting international obligations effectively in line with the national 
aspirations; and  

 Creation of a demand for environment through mass awareness and 
community mobilization.  
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ii. National Forest Policy Pakistan, 2001 
The elements of the policy are as follows:  

 Reducing the impact of socio-economic causes;  
 Population planning in critical ecosystems;  
 Providing substitutes to firewood in the wooded mountains;  
 Reducing poverty, poverty of opportunity and Powerlessness;  
 Reducing political interference in the Forestry and Wildlife Departments;  
 Renovating and invigorating the institutions of RNR;  
 Supporting Local Governments in the sustainable development of their RNR;  
 Policies for fragile ecosystems;  
 Revering forests;  
 Irrigated plantations;  
 Preservation of relict and unique forests;  
 Wildlife;  
 Rangelands and desert ecosystems; and  
 Planting of trees and fodders on farmlands.     

iii. National Resettlement Policy 
At this point, the only legislation relating to land acquisition and compensation is 
the Land Acquisition Act (LAA) of 1894. The LAA is limited to a cash compensation 
policy for the acquisition of land and built-up property, and damage to other 
assets, such as crops, trees, and infrastructure. The LAA does not consider the 
rehabilitation and resettlement of disrupted populations and the restoration of their 
livelihoods.  

iv. Pakistan Energy Policy, 2013 
Pakistan is a signatory to the Convention on Biological Diversity, and is thereby 
obligated to develop a national strategy for the conservation of biodiversity. The 
Government of Pakistan has constituted a Biodiversity working group under the 
auspices of the Ministry of Environment, Local Government and Rural Development 
to develop a Biodiversity Action Plan for the country.  

3.3 Environment Related National and Regional Laws 
i. Pakistan Environmental Protection Act, 1997 

The Pakistan Environmental Protection Act, 1997 (the Act) is the basic legislative 
tool empowering the 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 the handling of hazardous waste. 
The requirement for environmental assessment is laid out in Section 12 (1) of the Act. 
Under this section, no project involving construction activities or any change in the 
physical environment can be undertaken unless an Initial Environmental 
Examination (lEE) or an Environmental Impact Assessment (EIA) is conducted, and 
approval is accorded by the Federal or Provincial EPAs. 

ii. The AJK Environmental Protection Act, 2000 
PEPA, 1997 was adopted by the Government of AJ&K with some omissions and 
minor changes in regional context e.g. the section of PEPA 1997 dealing with 
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marine environment has no mention in AJK Act. The Government of AJ&K 
promulgated State Environmental Act on October 11, 2000, and now called “Azad 
Jammu and Kashmir Environmental Protection Act, 2000”.  

The AJK Environmental Protection Act, 2000, amongst other responsibilities, 
empowers the AJK -EPA to:  

 Develop guidelines 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.   

3.4 Standards 
National Environmental Quality Standards (NEQSs) 
The NEQSs include; 

i. Maximum allowable concentration of pollutants (32 parameters) in 
municipal and liquid industrial effluents discharged to inland waters, sewage 
treatment facilities and the sea (three separate sets of numbers); 

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

iii. Maximum allowable concentration of pollutants (two (02) parameters) in 
gaseous emissions from vehicle exhaust; and  

iv. Maximum allowable noise levels from vehicles; 
v. The NEQS for ambient air quality, drinking water quality and noise has been 

approved in 2010. These NEQS specify the following:  
vi. Maximum allowable concentration of pollutants (nine (09) parameters) for 

ambient air;  
vii. Maximum allowable concentration of pollutants (35 parameters) in drinking 

water; and  
viii. Maximum allowable noise levels during day and night time for residential 

area, commercial area, and industrial area and silence zones. 

3.5 Regulations and Guidelines 
Review of lEE and EIA Regulations. 
Salient features of the regulation, relevant to the proposed Project are listed below: 

i. Categories of projects requiring lEE and EIA are issued through two schedules 
attached with the Regulations.  

ii. A fee, depending on the cost of the project, has been imposed for review 
of EIA and lEE.  

iii. The submittal is to be accompanied by an application in prescribed format 
included as schedule IV of the Regulations. 
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iv. The EPA is bound to conduct a preliminary scrutiny and reply within 10 days 
of submittal of report a) confirming completeness, b) asking for additional 
information, or c) requiring additional studies. 

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

vi. EPAs accord their approval subject to following conditions: 
vii. Before commencing construction of the project, the proponent is required 

to submit an undertaking accepting the conditions. 
viii. Before commencing operation of the Project, the proponent is required to 

obtain from EPA a written confirmation of compliance with approved 
conditions and requirements of the EIA.  

ix. An EMP is required to be submitted with the request for obtaining 
confirmation of compliance. 

x. The EPAs are required to issue confirmation of compliance within 15 days of 
receipt of request and complete documentation. 

xi. The EIA approval will be valid for three years from the date of accord. 
xii. A monitoring report is required to be submitted to the EPA after completion 

of construction, followed by annual monitoring reports during operations. 

3.6 Guidelines for Environmental Assessment (Umbrella 
Procedure) 

These guidelines are listed as below: 

i. Policy and Procedures for filing, review and approval of environmental 
assessments. 

ii. Guidelines for the preparation and review of Environmental Reports  
iii. Guidelines for public participation  
iv. Guidelines for sensitive and critical areas 
v. Pakistan environmental legislation and the National Environmental Quality 

Standards (NEQS) 
vi. Pakistan environmental legislation and the National Environmental Quality 

Standards (NEQS)  
The guideline (I) i.e. Guidelines for the preparation and review of Environmental 
Assessments, target the project proponents, and specify: 

 The nature of the information to be included in environmental reports.  
 The minimum qualifications of the EIA conductors appointed.  
 The need to incorporate suitable mitigation measures at every stage of 

project implementation.  
 The need to specify monitoring procedures. 

3.7 Other National/Provincial Laws 
 The Antiquities Act, 1975 
 The Motor Vehicles Ordinance, 1965, and Rules, 1969 
 The Factories Act, 1934 
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 The Pakistan Penal Code, 1860 
 The Explosives Act, 1884  
 The Jammu and Kashmir Forest Regulations, 1930 
 The AJK Wildlife Act, 2014  
 The Telegraphy Act, 1910 
 The West Pakistan Water and Power Act, 1958 
 Safety Regulations 
 Other Regulations 

3.8 International Protocols and Obligations 
Since Pakistan is a very active member of a number of international organizations 
like United Nations Organization (UNO), Organization of Islamic  Countries (OIC), 
South Asian Association for Regional Corporation (SAARC), Economic Corporation 
Organization (ECO), etc., so it has to follow the international protocols and 
obligations related to the environmental perspective. The protocols and 
obligations related to the proposed project are as under: 

 The Convention on Conservation of Migratory Species of Wild Animals, 1979 
 The Rio Declaration, 1992 
 Convention on Wetlands (Ramsar Convention), 1971 

4. Description of the Project 
The potential for energy generation from the Jagran River, a right bank tributary of 
Neelum River having the confluence with the Neelum River at Kundal Shahi village, 
about 68 km from Muzaffarabad has been proposed. The project has been 
proposed on the intermediate stretch of Jagran River. The weir site is located on 
Jagran River about 11 km from its confluence with Neelum River and powerhouse 
is near Kutton village, located about 7 km upstream from Kundal Shahi village. The 
need for the project arises from the fast growing demand for electrical energy in 
AJ&K and Pakistan together with the increasing attraction of far too cheaper 
hydropower as compared to very costly thermal generation using fossil fuels. 
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i. Weir Site 
The weir site is proposed about 11 km up-stream of Kundal Shahi, at village Mattu, 
downstream of the tailrace of Jagran - I Hydroelectric Project as presented in 
the Exhibit: 

ii. Powerhouse Site 
Surface powerhouse site, as shown in the following Exhibit is proposed on the left 
bank of Jagran River, located upstream of Kutton village and about 7 km 
upstream of its confluence with Neelum River at Kundal Shahi. Its coordinates are  

Coordinates of the Project Area: 

 

The Jagran-II hydropower scheme is proposed as run-off-river scheme on Jagran 
River with lateral intake downstream of tailrace of Jagran-I Hydroelectric Project, 
diverting the flow in low pressure tunnel on the left bank. The powerhouse is 
proposed on the left bank, near Kutton village. 

Site Latitude Longitude Elevation (masl) 

Weir 34°35’8” 73°45’7” 1899 

Powerhouse 34°34’4” 73°47’25” 1585 
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Proposed Powerhouse Site 

iii. Project Layout Alternatives 
For the selected Jagran-ll development reach, five alternate project layouts have 
been studied. The powerhouse site is the same for all alternatives but three 
different weir locations have been considered.  

In the original feasibility study concept the diversion weir was located about100 
m downstream of the Jamgar nullah confluence and some 600m downstream of 
the Jagran-l outfall. This review has taken into consideration the significant 
topographical changes to the river bed brought about by the 2010 flood and the 
additional 30 m head that may be gained by moving the diversion weir site 
upstream of the Jamgar nullah confluence. To utilise this available head two 
alternate weir sites, about 150 m and 325 m downstream of the Jagran-l outfall 
have been identified. For each alternative, the intake would be connected to 
surge tank and pressure shaft/penstock through a low pressure tunnel. The 
proposed powerhouse location is on the left bank of Jagran River, 300 m 
upstream of confluence of Aachimunda nullah with Jagran River. 

 Using the original and two alternate weir axes, the following five alternate project 
layout have been conceived and evaluated to arrive at technically sound and 
economically attractive layout. 

 Alternate-I: Weir axis is located at the original feasibility study axis 100m 
downstream of Jamgar nullah confluence with Jagran River. 

 Alternate-II: Weir axis is located 150 m downstream of outfall of Jagran-I 
powerhouse. The scheme operates without flows from Jamgar nullah. 
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 Alternate-IIA: Weir axis is same as that of Alternate-II but with an additional 
diversion weir on Jamgar nullah and diversion channel to convey Jamgar 
nullah flows during low flow period to the Jagran-II headpond. 

 Alternate-III: Weir axis is located 325 m downstream of outfall of Jagran-I 
powerhouse. The scheme operates without flows from Jamgar nullah. 

iv. Right of Way (RoW) 
Right-of-Way (ROW) is to provide an access corridor for maintenance of 
transmission lines, with consideration to safety clearances and EMF exposure 
limits. To conduct the study, a strip of 50 m (25 m on either side from the center 
line) was delineated as ROW at which direct and indirect impacts are envisaged 
due to the implementation of the proposed project. However, for social and 
biological survey of the project area, a limit of 2 km or even more at some places 
was considered. 

v. Analysis of Alternatives 
An analytical overview of the alternatives has been considered for the project. 
The analysis has been carried out critically so as to justify the need of the Project. 
The various alternatives, which have been considered during the conduct of the 
study are;  

 No project option, 
 Alternative Route Alignment Selection,  
 Design Alternatives and  
 Alternate Geometry. 

5. Existing (Baseline) Condition of the Biophysical and the 
Socioeconomic Environment, Trends and Anticipated Future 
Environmental Conditions  

The physical environment was observed within a strip of 50 m ROW while in case of 
biological and social environment, the parameters were recorded up to 2 km away 
and even more from the Project corridor. The physical, biological and social 
environments of the project area are as under: 

i. Topography  
The topography of the area is mainly hilly and mountainous. Generally, the slopes 
on either bank of the Jagran River are quite steep. 

ii. Geology  
The rocks of metamorphic origin are exposed on both banks of weir site with thin 
cover of talus / morainic material comprising of angular and sub rounded boulders 
and gravel with little sand and appreciable amount of fines (ABGM). The 
foundations of concrete structure may be laid on rocks. Granitic Gneisses, Schists 
and Phyllites are major rock types in the valley. The rocks generally appear to be 
hard, moderately weathered, moderately to highly jointed and sheared at places. 
The slopes are generally considered to be stable. The rocks exposed along the 
proposed project area include granite mica schist, gneisses and phyllites which are 
of metamorphic origin. 
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iii. Seismicity  
The project site lies in the Seismically Active Zone which is moderate to severe 
damage intensity 7.6 with g factor 0.1 to 0.3. Therefore, all construction works should 
be designed according to this standard. 

iv. Soils  
Soils form major relation with environment. The recent to sub-recent are the most 
widespread soil units in the valley and project area, covering the bed rock slopes 
with variable thickness of 3 to 30 m. These are colluvial material comprising of 
angular boulders gravel with little sand and appreciable amount of fines (ABGM). 
These are mostly of glacial avalanche and talus origin and found on hill slopes and 
at the toe of hills. 

Terraces deposits include mixtures of clay, silt, sand with boulders and gravels in 
various proportions and alluvial material include rounded boulders, gravels with 
little sand (RBGM). These are mostly found in the nullah bed and along its banks. 
Crops are grown on the terraced plots wherever space is available. 

v. Meteorology 
Physical features have great bearing on climatology of the project area. The 
project area has two distinct seasons, very cold winter and relatively pleasant 
summer. The winter season spreads October to March while April to September is 
summer. The climate is sub-tropical highland type with an average yearly rainfall of 
about 1300 mm. The elevation ranges from 360 m in the south to 6325 m in the north. 
At Muzaffarabad, there is meteorological station which has long term climatic 
record of the area. The data has been collected from the Pakistan Meteorological 
Department in order to get the maximum and minimum temperatures on monthly 
and yearly basis 

vi. Social Infrastructure 
The proposed run-of-river project is located at the Jagran River, a right bank 
tributary of Neelum River having the confluence with the Neelum River at Kundal 
Shahi, about 68 km from the Muzaffarabad. The weir site is located about 11 km 
from the Kundal Shahi, at Mattu Bella village, near the tailrace of Jagran-I 
Hydroelectric Project. The powerhouse site is located about 7 km from the Kundal 
Shahi near Kutton village. 

vii. Agriculture 
Agriculture on small pieces of land in the form of terraces is common. The project 
site over long stretches has no industry. The hydropower potential of the Jag ran 
River will be used for power production. 

viii. Roads Network  
A metalled truckable road is available along the Neelum River up to the Kundal 
Shahi village and a road from Kundal Shahi leads into the Jagran valley up to 
Kutton village. There is no carpeted road available up to the project site from 
Kutton while a jeepable track suitable for 4X4 vehicles is available to access the 
project sites. Human settlements are scattered all long the slopes and even on the 
top of the hills. Zig zag unpaved, dangerous and unsafe hilly tracks add to the 
overall difficulty of the people living especially on hill sides and on their tops. 
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ix. Water Supply  
Water from springs is used for almost all purposes be it drinking, irrigation, domestic 
or other uses since water supply system is not that good.  

x. Economy 
A large majority of the people are very poor. They lead marginalized life style.  

xi. Educational Facilities 
Literacy rate is overall very low due to poverty and non-availability of adequate 
number of educational institutions 

xii. Health facilities  
Health facilities are sparse. People have to travel even up to Athmuqam and 
Muzaffarabad for medical treatment. 

xiii. Electricity 
Electricity is not available in most of the human settlements and those who have it, 
are victim of long drawn out load shedding like in the rest of Pakistan. No industry 
exists in the area. 

xiv. Transportation  
Private transport in the form of buses, wagons, pick-ups and 
motorbikes/motorcycles is available to some extent. Private transport plying is also 
a source of income of some people. During very short period from usually June to 
September, tourism also becomes a source of earning of the people to some 
extent. As the area is considered a little remote due to the non-availability of 
infrastructure, very less tourists come to the valley in comparison with its potential 
for tourism. 

xv. Customs  
Centuries old traditions, customs and rituals are in practice. Women are restricted 
to household petty works. They have no say in the decision making. 

Old people are well respected and they play major role in decision making. 
Marriages are arranged and are quite successful. Joint family system prevails. Print 
and electronic media are bringing change in the thinking levels and the same is 
now reflected in the day to day life of a common man’s life. 

With operation of the proposed project, it will provide job opportunities especially 
to the people of the area around the project site. The Government will get large 
volumes of earnings in the form of taxes and duties on recurring basis. Poverty 
alleviation will be yet another benefit. 

There is a serious shortage of power in the country due to which the domestic, 
commercial and industrial sectors are adversely affected. Industrial production has 
sharply gone down due to so frequent power shortages. Consequently, there is a 
big industrial loss as well as export targets are unaccomplished. Resultantly, the 
foreign exchange earnings are reduced. This project will help to add positively to 
all these sectors of economy as well as fulfillment of domestic needs. The power 
supply from the project operations will help to bridge the crucially widening gap 
between power demand and supply. 
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Obviously in case the project does not proceed further, there will not be any 
change in the existing status of the environment or a status quo will be maintained 
with regard to all environmental, social and economic factors. 

xvi. Ecological Resources 
Mainly a country’s wilderness areas and scenic landscapes with their associated 
flora and fauna form natural capital of a country. Both collectively and within each 
level, the range or variety of the resources is referred to as the “Biological Diversity”. 
The contribution of the “Natural capital” is recognised at three distinct levels 
including genera, species, and community habitat and ecosystem. 

The greater the number of genera, species and habitats and ecosystems present 
within these units, the greater is the Biodiversity. It is in this background that the 
ecology of the area is discussed hereunder: 

xvii. Natural Flora 
Natural flora of the Neelum valley comprises of forests (mainly conifers), shrubs, 
herbs, forbs, grasses, ferns, mosses, lichens, medicinal plants, agricultural crops, 
vegetables, and cultivated fruit trees. The information below is about the valley as 
a whole supplemented by information on areas under project layout. 

xviii. Natural Fauna 
The project area is rich in fauna, particularly small mammals in particular the 
rodents, long-tailed marmot, long-tailed mouse are of note. Himalayan monkeys 
and grey langur represent large mammals. It is generally considered that the wild 
mammals in the project area are mostly trespassers. The Macaca Mulatta 
(Monkey), Semnopithecus Entellus (Gray Langur) and Funambuius Pennanti 
(Himalayan Squirrel) are the most common mammals found in the vicinity of 
villages falling in the project area. Hemorrhagic Septicaemia (HS), Pneumonia, 
Eczema and Piroplasmosis (red water) are common diseases of cattle. 

xix. Aquatic Ecology 
Fish and other aquatic organisms require snags, logs and rocks where they can 
shelter from predators and the current and can reproduce, to help them establish 
territories and to provide markers that help them navigate. 

Aquatic plants are also very important for fish and other creatures in the stream. 
Apart from providing food, their presence has a direct effect on the available 
oxygen in the water which in turn can affect the type of fish and other animals living 
in the stream. Protruding snags provide roosting and preening sites for birds 

6. Stakeholders and Public Consultations 

6.1 Public Consultation 
Public consultations were carried out with the people of the proposed project site. 
Most of the project affected person showed reluctance to the construction of the 
power project; while the others not affected by the project were unperturbed and 
most willing to construct the power project. 

At various locations along the project route, stakeholders/public consultations 
included interviews with the people of the area were carried out along the project 
corridor. The major concerns/issues raised by the stakeholders were regarding loss 
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of crops, trees, etc. and their compensation process; to ensure accessibility of the 
field activities by community especially women; conflicts due to the uses of 
common resources by the contractor during the construction activities and during 
compensation for losses. All the concerns/issues have been taken care of and 
addressed accordingly in the respective chapters of the report. 

7 Evaluation of Impacts and Mitigation Measures 
Evaluation of the likely adverse impacts of pollution from the project during 
construction and regular operation and mitigation measures to be adopted are in 
the following paragraphs. 

There is no industry of any kind or size in the area. Agriculture on very limited scale 
on the small land patches in the form of terraces is practiced but alone it cannot 
support the life. Some people do menial work at Muzaffarabad and some other 
cities of the country, while animals, goats and sheep rearing is also done by some 
ethnic groups. 

Some people run their own shops and a few others are engaged in running 
transport. Most of the people are poor and lack in facilities of education, health 
care and other basic facilities like electricity or piped water 

Lacking industry or like activities, the entire carrying capacity of the environment is 
yet unutilized. In view of the strict environmental management measures to be 
adopted during construction and operation of the plant, there will not be any 
adverse impacts on the population and environment around. 

During construction and operation phases of the project pollutants like effluent, 
gaseous emissions, particulate matter, solid wastes and noise will be generated. 
The likely impacts of pollutants, in case environmental controls are not put in place 
for their mitigation, are discussed here. 

Details are also given as how environmental management practices to be 
adopted will help to undo adverse environmental impacts on all segments of the 
environment. 

The environmental impacts have been assessed in the light of Pakistan federal and 
AJ&K - EPA adopted guidelines and applicable national laws. 

The environmental impact checklist based on Asian Development Bank (ADB) and 
provincial EPA has been used and illustrated in Table below: 

Environmenta
l 
Components 

Environmental Issues 
Environment
al 
Components 

Environmental 
Issues 

Water 

Water Availability 
Water Quality 
Erosion 
Sedimentation 
Floods 

Economic 

Income 
Employment 
Land Value 
Resettlement 

Land 

River Bed Morphology 
Land Submergence 
Geology/Seismology 
Land Severance due to 
Reservoir 

Human Use 

Livestock 
Fisheries 
Cultivation 
Transport/ 
communication 
Recreation 
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7.1 Physical and Biological Environmental Impacts and 
Mitigation Measures 

A summary of the impacts and mitigation measures regarding the project during 
construction and regular operation of the project is given hereunder. For a 
comprehensive treatment reference be made to the Environmental Management 
Plan preceding this write-up. 

i. Air Impacts 
Impacts during Construction 
The major impact on air quality during construction will be due to enhanced dust 
levels from construction machinery, shock waves and dust during rock blasting, 
tunneling, excavations, cement mixing, road construction and other civil 
construction and smoke from construction machinery and vehicles. Airborne dust 
as well as NOx, SOx and particulate matter to be generated during construction 
will adversely impact the air quality. 

Dust from transport and wind generated dust from project activity may impact 
upon vegetation, trees, plants, crops, animals, houses located nearby and human 
health in terms of lungs and eyes irritation and reduced visibility. Deposition of dust 
on plant leaves may impact photosynthetic activity and result in increased 
incidence of plant pests and diseases and reduced crop productivity. 

Sensitive receptors likely to be susceptible to air emissions are villages adjacent to 
the road as well as those near the weir or powerhouse sites. The impacts will be 
limited and localised to the project sites and for a short period. 

Impacts associated with air quality during the construction phase are considered 
to be of be moderately negative significance, given the extent of the area to be 
affected, duration of construction, and presence of sensitive receptors. 

Mitigation Measures 
The unpaved parts of the road leading to the construction sites and the 
construction sites will be regularly sprayed with water; at least twice a day 
during hot and dry period and the maintenance of vehicles will be properly 
managed and monitored. This will mitigate the problems. 

Climate Climate Change 
Micro Climate Cultural 

Lifestyle 
Historical/Archa
eology 
Sites 
Aesthetics 

Atmosphere 
Dust 
Noise 
Air Quality 

Fauna 

Wildlife 
Fish 
Bird 
Reptile 

Social 

Population 
Demography 
Land Ownership 
Social Cohesion 
Social Attitude 
Gender and Age 
Health 
Safety 

Flora 

Forests/Trees 
Other Terrestrial 
Vegetation 
Aquatic 
vegetation 
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Impacts during Operation 
During operation, air pollution is expected to be very limited, and the main sources 
will be from vehicle emissions / dust from maintenance traffic on unpaved roads 
and increased traffic due to movement of workforce. In addition, there may be 
some dust from construction quarries and sites before they are fully rehabilitated. 
Impacts on air quality during operation are not considered to be significant. 

Mitigation Measures 
Few mitigation measures such as proper vehicle tuning and road 
maintenance etc. are available to limit influx of traffic movements resulting 
from improved road infrastructure. 

ii. Noise and Vibration Impacts 
Impacts during Construction 
During the construction phase, the noise and vibration will generally be generated 
from vehicular movement, sand and aggregate processing, tunnel construction, 
concrete mixing, excavation machinery, ‘mucking out’ of excavated material, 
construction noise and blasting. 

Construction activities will begin with the road enhancements to enable access to 
the powerhouse and weir sites, followed by other structures and headrace tunnels. 
Noise will be concentrated at powerhouse and weir sites; however, increased 
traffic to and from construction material sources and workers will result in noise 
impacts. 

Noise levels in the construction area from machinery and vehicles are estimated to 
remain between 70 to 80 dBA. Noise and vibration disturbance will be experienced 
by the people living very near to the construction sites. But the phase is temporary 
and short lived. Construction workers will be the main potential target of high noise 
levels. 

Impacts associated with construction noise are considered to be of moderate 
negative significance, considering the size and extent of the project area affected 
and within a predominately rural setting. 

Mitigation Measures 
Mitigation measures for noise impacts on construction workers will include 
standard occupational health and safety practices such as ear protection 
and enforcement of exposure duration restrictions. 

Blasting activity should be limited or restricted during night time, if noise levels 
are unacceptable for people living in the vicinity and to reduce impacts on 
wildlife. 

Delayed Relays and low intensity dynamite should be used to minimize the 
noise and vibration. 

The Contractor as well as the resident Project Manager will be responsible 
for compliance with the health and safety requirements regarding blasting 
activity including  

 Proper storage and safety of the explosives, 
 Restriction of the blasts to daytime, and 
 Proper siren system to warn the workers and evacuate the grounds 

before the blast. 
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Impacts during Operation 
Power station will be the major source of noise during operation. The noise will 
mainly be generated in the power station only through the operation of the 
electrical and mechanical equipment. 

Further, the increased access as a consequence of the road improvements may 
generate some additional traffic which could also impact on the existing noise 
levels in the project area. Therefore, appropriate noise reduction measures will be 
taken to reduce the generation of any noise levels. 

Noise impacts during operational phase are considered to be of minor 
significance. 

Mitigation Measures 
The power station will be constructed on rock and acoustics measure will be 
taken care in powerhouse construction for noise reduction, therefore, the 
noise levels will not exceed the limiting value as desired by the National and 
International Standards. 

Mitigation measures for noise impacts on workers will include standard 
occupational health and safety practices such as ear protection. 

iii. Impacts on Hydrology 
Water flow will be minimized from intake at weir site to the powerhouse out fall. 
According to site survey and interviews with the local people it was revealed that 
downstream section of the nullah, below the weir, there is little human and aquatic 
life requiring water in Jagran River for its survival. 

Therefore, under these circumstances there is small compulsion to discharge a 
definite quantity of compensation water which should be sufficient to sustain any 
activity and ensure survival of any aquatic life in the section of the Jagran River 
under discussion. 

On the other hand, there is no hard and fast rule to be followed for the quantity of 
compensation water to be released through the section of the Jagran River except 
to assess the requirement of water in the section of the river. 

Mitigation Measures 
To mitigate the hydrological impacts, the following measures are 
recommended: 

 Ecological flow of 0.474 m3/s, 20% of minimum flow 2.37 m3/s (Mean 
Monthly Flows at Proposed Weir), is required to be released from head 
pond. However, a minimum flow of 0.42 m3/s is also been added by, 
jamgarh nullah, a right bank tributary of the Jagran nullah, just 
downstream of the intake. 

 An Operation Support System will be established for the powerhouse; 
based on observations of hydro meteorological data, better 
knowledge of the hydrology in the river system and downstream 
conditions. 

iv. Greenhouse Gases 
In comparison to the other power production sources, such as the fossil fuels or 
nuclear, the hydropower produces relatively small or negligible amount of 
greenhouse gases which could contribute towards global warming. 
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Impacts on emissions of greenhouse gases are considered to be of a minor positive 
significance. 

v. Soil Impacts 
Following impacts on soils may occur if mitigation measures like back filling with the 
left over or redundant material are not adopted and enforced: 

 Landscape value degradation 
 Erosion 
 Soil contamination 

Much of the land cover within the project area consists of steep slopes covered by 
shrubs and grasses and is prone to erosion due to medium textured soils (sandy 
loam / silt loam). Extensive grazing has exacerbated erosion issues within the area 
and additional causes of soil erosion should be avoided. 

Potentially negative impacts (without mitigation) on soil resulting from erosion, loss 
of topsoil and contamination are considered to be of moderate significance. 

Impacts during Construction 
During the construction phase there are large risks for heavy soil erosion that may 
create considerable stress for the river biota, as well as may create problems for 
human use of the water. Consequently, erosion abatement measures need to be 
adopted at all construction sites. 

 Soil will be impacted due to: 
 Loss of topsoil 
 Failure to refill and re-vegetate borrowed areas and temporarily used land 
 Erosion 
 Soil contamination by products used for the project 
 Failure to re-utilize displaced earth during the construction period. 

vi. Soil Rehabilitation 
Soil rehabilitation in all cases can be minimized by regular rehabilitation of areas 
not in use for project activities during construction. Some of the measures to be 
taken are listed hereunder: 

The soil and rock pits (quarry) will be filled and appropriately planted with trees, 
shrubs and grasses. 

Disposal areas will be well marked and monitored so that appropriate procedures 
for disposal of different agents and waste materials are followed to minimize soil 
contamination. 

Re-grading and immediate re-vegetation (using fast-growing species and different 
functional groups of plants for keeping soil in place) of slopes to minimize erosion. 

 Use of top soil removed and stockpiled from project area. 
 Installation of sediment runoff control devices. 
 Soil erosion and siltation will be minimized by preventive measures and 

appropriately engineered storm water diversion, on a case-by-case basis. 
 All unpaved areas will be ‘greened’ by planting of trees and grasses to reduce 

erosion during the construction period. 
 Soil erosion due to road construction will be minimized by suitable road 

engineering techniques and road edge buffer re-planting. 
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 All excavated rock and aggregate will be used in construction where Possible, 
while the spoil will be deposited in an area with minimum landslide potential, 
multilayered and covered with soil, and planted with trees, shrubs and grasses. 

 Machine parking areas and roads should be paved to the extent possible. 

Impacts during Operation 
During project operation, potential impact to soil may occur from spillage of 
hazardous materials and wastes including hydrocarbons and from localized scour 
at the water outlet. 

Mitigation Measures 
To mitigate the adverse impacts, the following measures are 
recommended: 

 Soil contamination will be prevented by installing oil separators at wash 
down and refueling areas, and by installing secondary containment at 
fuel storage sites. 

 All hazardous wastes and hazardous materials will be stored in properly 
designed storage facilities. 

vii. Water Quality Impacts 
Impacts during Construction 
During the construction phase, the following activities can adversely affect water 
quality: 

 Erosion due to road building, construction work in the weir and powerhouse 
area, machines park area, construction workers living camps area, spoil rock 
deposit area, soil deposits, clear logged areas, and accidental water 
releases. 

 Run off from crushed and ground rock material from drilling, blasting and stone 
crushing plant (quarry). 

 Sewage (black water) from the construction worker’s camps. 
 Oil, grease and chemical spills from machinery and vehicles during greasing 

and oil change. 
 Leaching of ammonia and nitrogen from the tunnel blasting and spoil rock 

deposits. 

Impacts during Operation 
Weir Site 
Eutrophication will not be a problem. 

Downstream of the Weir Site 
During the early years, at weir site soil erosion will take place and the silt and clay 
fraction of this erosion material will also impact the river water downstream. Impacts 
on water quality are not considered to be significant. 

Measures against Oil, Greases and Chemical Spills 
The construction machinery at large machine park, workshops and 
maintenance areas will involve large scale use of fuels, oils, hydraulic fluid, 
battery acids, glycol cooling fluid etc. At this place there could be a lot of 
spills of these materials. 

Therefore, all these activities should be gathered at one area that should be 
paved and equipped with a controllable drainage so that all diffuse spills 
and accidental spills could be collected at all times. 
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viii. Explosive Management  
Explosives shall have to be inducted into the project area, and without proper 
handling and explosive management pose a safety risk to workers and residents 
alike. 

Measures against Blasting Chemicals 
Details of the hazardous and toxic materials to be used on site are not 
currently available and should be taken care during construction stage 
providing indicative quantities and the impacts arising from their use and 
disposal. The different materials need to be managed in different ways 
according to their potential environmental impacts. 

Tunnel blasting uses large amount of ammonium-nitrate and with the use of 
shotcrete for tunnel strengthening, the runoff becomes very alkaline, and 
reacts with ammonium to create free ammonia, which is toxic if used by 
human and other aquatic animals. 

Mitigation Measures 
Mitigation measures including adequate monitoring and standard health 
and safety procedures will need to be included to avoid potential impacts. 

The runoff from the tunnel should be monitored and passed through a 
sedimentation basin where neutralization could be performed if extremely 
high pH values are observed. 

ix. Aquatic Ecology 
During the construction activities, water will be channelized to pass through the 
weir construction area so that it could not affect the construction activities and 
during the operation phase the water will flow over the crest of weir as weir is 
overflow type and the gates of under sluices will be opened when the flushing is 
required or flood to be passed without causing significant head over the crest. 

This will significantly impact the aquatic life of the area but the Jagran River, 
upstream and downstream of project has no fish or any other aquatic life except 
green algae. 

It is expected that there will no significant impact on the existing environment. 

x. Impacts on Tourism Activities 
The project site will provide improved road facilities to the people of the area in 
particular and the tourists in general. For the sake of convenient approach, the 
road will remain open throughout the year. The camp area will become a tourist 
attraction for all practical purposes and become a tourist resort.  

The impacts of the project on tourism will be positive and enhanced. 

xi. Monitoring 
A monitoring program should be launched both in the construction phase, and 
also in the operational phase. 

The monitoring should include the water quality especially: 

 Measures against sewage from workers camp should be taken for treatment. 
 Sewage should not be allowed to be discharged into the river to avoid health 

hazards for those living downstream. 
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 The grey water (washing and kitchen water) should be infiltrated at the site 
before discharging into the river. 

7. SOCIO-ECONOMIC IMPACTS 
Impacts are identified taking into account all phases of the project’s life cycle, 
including the planning phase, the construction phase, operation phase and 
decommissioning phase. Unlike many other impacts identified in this EIA, social 
impacts begin the day the project is proposed and behavior and effects may alter 
in anticipation of the impacts. 

7.1 Involuntary Resettlement of Project Affected Persons 
Involuntary resettlement is defined as both physical displacement (relocation or loss 
of shelter) and economic displacement (loss of assets or access to assets that leads 
to loss of income sources or means of livelihood) as a result of project-related land 
acquisition. 

The Jagran - II Hydropower Project will require about 4 permanent resettlements of 
the people at the weir and powerhouse sites. 

Resettlement is often judged in regards to severity (from minor to severe) and takes 
into account economic viability of land holdings, the variety and amount of 
income source available to project affected persons (PAPs), type of tenure, total 
income, and percentage of agricultural land loss affects the severity of the 
resettlement impact. PAPs with no land tenure or collective tenure, whose total 
income levels are below the poverty line, who are losing more than 20% of their 
total agriculture land, who are reliant on agro pastoral sources of income, such as 
these PAPs, are generally considered to be severely affected. 

The resettlement impacts are considered to be moderate to major 
magnitude. 
A Resettlement Action Plan (RAP), to ensure that those affected by 
resettlement impacts improve or at least restore their livelihoods and 
standard of living, has to be taken up at the implementation stage. The RAP 
will outline efforts to minimize involuntary resettlement and describe the 
compensation and benefits for PAPs. 

Both community leaders and PAPs have to be provided with project 
information in the shape of a scoping pamphlet and even verbally to allow 
them to be consulted and involved in the decisions related to resettlement. 
The RAP will establish a grievance mechanism to raise concerns through the 
resettlement process. Implementation procedures and a schedule also 
have to be prepared. Monitoring of resettlement activities is an important 
component of the RAP. For successful resettlement it is important that 
sufficient and appropriate resources are allocated to plan, implement, 
monitor and evaluate the complete process. The RAP has to include a 
costing, implementation and grievance mechanism that are aimed at 
ensuring PAPs are treated fairly and well. 
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7.2 Employment Generation during Construction Phase 
The construction phase is scheduled to take place over 40 months. As more details 
for RAP become available at the implementation stage, information such as the 
exact number of construction workers will enable an assessment of employment to 
be generated by the scheme. Most of the labor will be employed from the project 
area. 

The construction labor force is considered to be a receptor of medium sensitivity 
due to the group’s potential vulnerability because of: 

 The remote location of work site where the labor force will be mostly 
dependent on the contractor for living conditions. 

 General historical concerns in Pakistan regarding use of overtime hours to 
meet construction deadlines which are not necessarily remunerated as per 
the labor law. 

 General historical concerns in Pakistan regarding occupational health and 
safety and the adequate provision of equipment and systems, training for their 
use and monitoring for compliance use. 

The beneficial impact in terms of employment and the indirect positive effects it 
has on household income is considered to be of minor magnitude despite the large 
number of employees required, because of the relatively short timescale involved. 

Employment generation impacts during the construction phase are considered to 
be positive impact of moderate magnitude. 

The well-being and working conditions of the labor force is an important issue for 
this project due to the large number of employees. Mitigation measures are aimed 
at increasing the benefits of employment generation during construction. 

It is recognized that some poor labor management practices, for instance frequent 
and long overtime use and lack of legally required minimum wages, combined 
with a lack of adequate occupational health and safety focus has led to accidents 
and in some cases strikes in the State. Providing satisfactory and safe work 
conditions will promote the labor force’s ability to achieve tasks without undue 
delays and discontentment which can have financial ramifications. 

Part of the Contractor’s responsibilities will be to implement adequate health and 
safety provisions for laborers. In order to address labor management and working 
condition issues, the contract should include clauses for the following issues: 

 Adoption of a human resource policy that sets out the Contractor’s approach 
to managing employees which is compliant with the national labor law. 

 Implementation of a recruitment policy which reflects equal opportunity, fair 
treatment, and compliance with the national labor law. Information that 
adequately describes working conditions and grievance procedures will be 
provided to workers at the time of hire along with their contracts. Efforts need 
to be made to use local labor, for instance by consulting with local 
administration as well as NGOs regarding people who have received building 
training related to the earthquake rehabilitation activities. Efforts also need to 
be made to identify appropriate positions that can be considered for female 
applicants. 

 Treatment of employees and working conditions will be compliant with the 
Labour Law, for instance in regards to overtime payment (double the hourly 
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wage) and working hours (under the Factories Act, 1934 no adult employee, 
defined as a worker who has completed his or her 18th year of age, can be 
required or permitted to work in any establishment in excess of nine hours a 
day and 48 hours a week. 

 No use of child or forced labor. It is recommended that the Contractor does 
not contract anyone under the age of 18 to work on the project. 

 Payment of all salaries will be on a timely basis as per conditions of 
employment. Specify maximum number of late payment days before the 
Contractor should be required to pay compensation on wages. 

 Provision of employment certificates and a training register to workers 
contracted over six months on completion of contracts. 

 Establishment of a grievance mechanism for workers to raise reasonable 
workplace concerns. 

 The Contractor will be expected to produce a Labor Force Management 
Plan. It should contain the commitments in relation to human resource 
management, working conditions, use of resource by itself, its employees as 
well as subcontractors’ employees and use of a local work force (including 
and especially PAPs) to the largest extent possible. 

 A labor camp will be established for the construction labor force. 
It is recognized that in the manner the labor camps are designed and managed 
affect the health, safety and wellbeing of employees. The labor camp or camps 
will provide essential services, including electricity, potable water, adequate 
cooking and bathing facilities to ensure safe and hygienic conditions. 

The labor camps will be addressed in the following plans which the Contractor will 
produce in the construction phase: 

 Environmental and Social management and Monitoring Plan (ESMMP). 
 The Labor Force Management Plan. 
 The Health and Safety Plan. 

The camps will be administered and supervised to ensure health, safety and 
environmental management taking into account cultural and social sensitivities 
among the workforce. It is recommended that a labor Camp Health, Safety and 
Environment Committee to oversee these aspects of the labor camp should be 
formed. The Committee would be composed of company and labor 
representatives. The Committee would monitor the implementation of the above 
mentioned plans. 

The plans need to address the following issues related to the labor camps: 

 Fencing, boundaries and access processes. 
 Infrastructure servicing (electricity, sewage and garbage, water). 
 Recreation and religious facilities. 
 Access to supplies and services for daily living. 
 Waste management based on reduce, reuse, recycle. 
 Medical facility for all workers at site 
 Conservation of natural resources. 
 Safety devices, for instance against fire, lightening and exposure to 

contaminants. 
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 Safe travel planning for delivery of goods and staff. 
Where eating is communal, hygienic conditions for preparing and serving of food 
should be established and monitored. Where transport is provided, a transport 
coordinator should be assigned to arrange proper transportation of employees. 
Responsibility and procedures for transportation of sick employees to medical 
facilities should be established. 

7.3 Deterioration of Community Health, Safety and Security  
There is a potential for social impacts resulting from activities as well as the presence 
of job seekers and construction workers on the site. As a result of construction an 
influx and congestion of people may contribute to deterioration of community 
health, safety and security due to people’s interactions and behaviors. For 
instance, incidents of accidents, social conflicts, property theft and spread of 
communicable diseases can occur. Impact magnitude is likely to be minor. 
However, the social receptors are considered medium sensitive community 
members who may potentially lack literacy skills to read signs, be young or old, may 
lack resources and power to prevent crime and / or bullying. There are mitigation 
measures available and these issues should be addressed early in the impacts 
relating to deterioration of community health, safety and security are considered 
to be negative and of minor magnitude. 

There is a tendency for the construction sector to be unregulated with regards to 
occupational health and safety, especially in areas hard to access. Additionally 
unskilled and some skilled construction workers may be illiterate and not necessarily 
informed or familiar with what the protective measures should be. The Jagran-II 
Hydropower Project should be operated under the auspices of an Occupational 
Health and Safety Management System with OHSAS 18001:1999 certification 
construction schedule. 

The main measures include: 
 Carrying out health screening of labor force and health awareness 

activities. 
 Identifying potential hazards to workers, particularly those that are life-

threatening. 
 Providing preventive and protective measures for hazardous 

conditions or substances; training and equipping workers with 
information and Personal Protective Equipment (PPE) with the aim of 
preventing accidents, injuries or diseases and of minimizing hazards. 

 Documenting and reporting occupational accidents, diseases and 
incidents. 

 Developing emergency prevention, preparedness and response 
arrangements. 

Each employee should undergo health screening to help prevent the 
transfer of diseases. In particular, iodine deficiency, diabetes and 
tuberculosis for locally recruited employees and malaria and sexually 
transmitted diseases for those who are not local should be considered. Bi-
annual health awareness sessions should be organized whereby local health 
officials or NGOs aim at instilling good behavior, healthy attitudes and 
knowledge regarding hygiene, disease prevention and general well-being. 
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Among others, the measures need to be focused on: 
 Preventing or minimizing the potential for community exposure to 

hazardous materials. 
 Avoid or minimize the exacerbation of impacts caused by natural 

hazards, such as landslides or floods arising from land use changes due 
to project activities. 

 Prevent or minimize the potential for community exposure to water-
borne, water-based, water-related vector-borne diseases and other 
communicable diseases that could result from the project. 

Assess significant potential hazards and assist in the preparation to respond 
effectively to emergency situation 

7.4 Cultural Heritage and Archaeology 
Although some changes in the social and cultural behavior are expected due to 
interaction of local population with the project staff from outside, development of 
the project site is not likely to cause any adverse social impact at all. No place of 
religious or cultural veneration was sited during field visits to the project area. During 
site survey it was observed that dead ancestors and family elders are held in high 
reverence and esteem and any disturbance to family graveyards could be 
emotionally disturbing and discomforting. The project layout including the main 
structures and ancillary structures should avoid graveyards at all costs, if any. 

Impacts on cultural heritage and archaeology are considered to be 
negative and of moderate magnitude 

7.5 Recreation Activities 
Neelum Valley is a renowned tourist destination and every year hundreds of tourists 
move into the area particularly during the summer but the number is very less in 
comparison to the valley’s potential for tourism due to lack of infrastructure. 

Further, the development of the proposed Jagran - II hydropower scheme is likely 
to attract more tourists in the area and will increase the commercial and 
recreational activities. 

A preplanning of the increased inflow of the tourists is therefore recommended to 
incorporate public information and tourist handling facilities. The recreational 
activities will require the provision of the basic infrastructure such as hotels and 
resorts. 

Impact relating to recreation activities is considered to be positive and of 
moderate magnitude. 

8. Environmental and Social Management and Monitoring 
Plan (ESMMP) and Proposed Training 

8.1 INTRODUCTION 
As desired by the matrix / mandate of the officially approved EIA Report Guidelines, 
hereunder Environmental & Social Management and Monitoring Plan (ESMP) is 
presented. 
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This section, in the context of Environmental Management of the project, provides 
actions / methods to be adopted to off-set the negative environmental effects of 
the project both during construction and operation phases. It also summarizes the 
adverse impacts and the reference points/site/location from where these impacts 
are to accrue. 

For mitigation of these impacts a very strong Environmental Management Unit 
(EMU) should be created to ensure compliance with the ESMMP as legal 
requirement under the Pakistan Environmental Protection Act 1997. 

The EMU will be headed by an individual responsible for the entire mitigation 
operations during construction phases and thereafter for implementation of the 
EMP during operation phase as regular feature. He will also be responsible to report 
on progress and the status of each rehabilitation conducted. Wherever required, 
he will be assisted by some expertise of the Forest Department, Fisheries, Wildlife, 
etc. Government of AJ&K. It will be worthwhile to establish EMU right at the onset 
of the project. The unit should employ suitable people and equip the unit with 
necessary equipment commensurate with the requirements of the project 
effective environmental management. All the staff of the EMU should be duly 
trained in the relevant fields of environment to be managed by them. Necessary 
budget on regular basis should be provided to keep the capabilities of this unit for 
enabling it to effectively manage its all-out responsibilities/activities. 

8.2 Organization and Implementation 
The EMU will ensure implementation of the environmental management plan and 
the environmental monitoring plan during construction of the Project. 

It is recommended that the EMU be staffed by a project manager and with duly 
qualified and experienced technical personnel. Power Plant Operator, during the 
operation, will be responsible for implementation of the EMP. 

The EMU will: 

 Be responsible for the implementation and management of the EMP. 
 Coordinate all environmental monitoring activities of the EMP. 
 Ensure that the EMP is updated periodically during the construction period. 
 Responsible for regular environmental, health and safety rounds in all 

construction areas. 
 Ensure that an independent environmental supervision consultant supervises 

and monitor environmental procedures. 
 Submit environmental monitoring reports (including physical data) to the EPA, 

Government of AJ&K on quarterly basis during construction and twice 
annually during operation. 

8.3 POSITIVE SOCIO-ECONOMIC AND ENVIRONMENTAL 
IMPACTS 

 Hydropower is fueled by water, so it's a clean fuel source, meaning it won't 
pollute the air like power plants that burn fossil fuels, such as coal or natural 
gas. 

 Hydroelectric power is a domestic source of energy, allowing each state to 
produce their own energy without being reliant on international fuel sources. 
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 The energy generated through hydropower relies on the water cycle, which 
is driven by the sun, making it a renewable power source, making it a more 
reliable and affordable source than fossil fuels that are rapidly being 
depleted. 

 Some hydropower facilities can quickly go from zero power to maximum 
output. Because hydropower plants can generate power to the grid 
immediately, they provide essential back-up power during major electricity 
outages or disruptions. 

 In addition to a sustainable fuel source, hydropower efforts produce a number 
of benefits, such as flood control, irrigation, and water supply.  

 Creates reservoirs that offer a variety of recreational opportunities, notably 
fishing, swimming, and boating. Most water power installations are required to 
provide some public access to the reservoir to allow the public to take 
advantage of these opportunities.   

9 Estimated Environmental and Social Management Costs 
The total estimated cost for the environmental and social management comes to 
about Rs. 828,000/-. 

10 Third Party Monitoring 
The Environmental Protection Agency (EPA) AJ&K will monitor the implementation 
of Environmental Management Plan as a 3rd Party, being a regulator. 

11 Conclusions and Recommendations 
Based on the available project plans/designs, field surveys and assessment of the 
impacts, it may be concluded that the Project has insignificant negative 
environmental and social impacts on the existing situation as the project alignment 
was selected in such a way that it would cause the least environmental and social 
effects. Further adoption of the proposed EMP will help in mitigating or minimizing 
any adverse impacts due to the implementation of the Project. 

It is recommended that the anticipated impacts on crops and trees should be 
compensated and the affected persons should be satisfied. 
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CHAPTER 1 “INTRODUCTION” 
Power Development Organization (hereafter referred as PDO), formerly 
Hydroelectric Board (HEB), intends to install a 48 MW Hydropower Project (the 
‘Project’) on Jagran Nullah namely, Jagran – II Hydropower Project (hereafter 
referred as J2HPP) (Exhibit 1.1). Initially the EIA was done as a part of Feasibility Study 
of the Project by a group of three consultants, i.e. FHC Consultant Engineers, Scott 
Wilson Ltd. and Stucky Ltd. in 2010. The validity period of any Environmental Impact 
Asessment (EIA) is given in the law, i.e. any EIA remains valid for the period of three 
years and in case the construction of the project commenced after expiry of 
validity period, the sponsor of the project is liable to carry out EIA afresh to seek 
approval/permit from the regulatory agency/ authority.  

This document has been prepared to meet the following key requirement:  

The EIA, complying with the Section 11 of AJ&K Environmental Protection Act, 2000, 
which enunciates that;  

“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”. 

The PDO has awarded a contract for detailed design and execution to Heavy 
Mechanical Complex (HMC), FWO and BITNC whereas; the ILF, DMC and PES are 
working as supervisory consultants. The services of Nasir Absar Consultant (Pvt.) Ltd. 
Islamabad were hired for updating of initially done study and developing 
Environmental Impact Assessment (EIA) of the Project, meeting the regulatory 
requirements of the Azad Jammu & Kashmir. 

This EIA has been prepared in the light of ToRs approved by EPA. In addition to, the 
conformity of this EIA to the guidelines and standards of international lending 
agencies like IFC and ADB has also been taken care of to ensure better 
environmental & social safeguards during construction phase.  

Exhibit 1.1: Project Area and Location 

Powerhouse 

Weir Site 
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1.1 What is the Project? 
The Jagran – II Hydropower Project is a 48 MW run-of-the-river type hydropower 
scheme which will be constructed on the Jagran Nullah, a tributary of River 
Neelum. This project will contribute 162.24 GWh energy to National Grid annually. 
This project falls in the middle of cascade that is in making on Nullah Jagran, i.e. 
30.4 MW Jagran – I Hydropower Project falls upstream whereas, 35 MW Jagran – III 
hydropower project downstream of this project (Exhibit 1.2).  The Jagran I & II are 
public sector whereas, the Jagran – III hydropower project will be a private sector 
project. 

The primary components of the Project are:   

 Gross Head       210.20 m 
 Net Head       194.40 m  
 Design Discharge      22.5 m3/s 
 Installed Capacity     48 MW 
 Length of Headrace Tunnel    3750 m 

 

Exhibit 1.2: Cascade of HPP 
   

Jagran-I 

Jagran-II 

Jagran-III 
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1.2 Project Proponent 
The PDO is the proponent of the Jagran – II Hydropower Project. The PDO was 
established through an Act of Assembly, April 01, 2014, which provides legal 
protection for the development of water resources of the Azad Jammu and 
Kashmir. The sub-section (1) of Section 10 of PDO Act (General Powers and duties 
of the Organization) provides for that; 

“Subject to any other law for the time being in force, and in pursuance of Power 
policies of Federal Government and the Government adapted and made 
applicable in Azad Jammu and Kashmir from time to time, the Organization shall 
prepare, for the approval of the Government, a comprehensive plan for the 
development and utilization of the water resources of the Azad Jammu and 
Kashmir. The Organization may also undertake such other tasks/schemes as the 
Government may direct”. 

The sub-section (2) further speaks that without prejudice to the provisions of sub-
section (1), the Organization may prepare reports or schemes for the Government 
providing for all or any of the following matters, namely: 

 The development and the use of water resources to generate and transmit 
power. 

 The construction, maintenance and operations of powerhouses, grids, 
micro-grids and transmission lines connected with the powerhouses. 

The AJK government is committed to fast–tracking hydropower projects to raise the 
installed hydropower capacity from its current levels, of approximately 120 MW to 
400 MW. The PDO, in this respect, presently working on 21 project with cumulative 
installed capacity of 320 MW. The PDO projects ranges from a small 0.05 MW Patika 
to maximum 52 MW Shontar hydropower project. The 48 MW Jagran – II 
hydropower project is one of these.  

1.3 Hydropower Potential of AJ&K 
The AJ&K, by virtue of its geographic 
location, has enormous potential of 
renewable energy in the shape of 
hydropower. The maximum 
hydropower potential of AJ&K is 
based on its three main rivers i.e. 
Neelum, Jhelum and Poonch. The 
estimated power generation 
potential on these three rivers is more 
than 10000 MW, as depicted in 
Figure. The notable mega 
hydropower projects, either under 
the process of implementation or 
planned on main rivers of AJ&K 
include, 969 MW Neelum-Jhelum, 
1124 MW Kohala, 640 MW Azad 
Pattan, 720 MW Karot, 520 MW 
Hattian-Chinari, 500 MW Mahal, 300 
MW Ashkot, 350 MW Athmuqam 960 
MW Dudhnial.  

Poonch 
River, 
462MW

Neelum & 
Jhelum River, 
5624 MW
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Number of small to medium size projects on tributaries of main rivers are in addition 
to these. Jagran Nullah, tributary of River Neelum, will be having three projects with 
total installed capacity of 113.4 MW. 

1.4 Hydropower Development in AJ&K 
The AJK’s hydropower development would be a significant contribution to 
Pakistan’s energy demands. Given to the challenge of meeting the energy 
demands of the country, simultaneously keeping energy costs affordable for 
consumers, the Government of Pakistan (GoP) has prioritized hydropower 
development across all territories in its control. The roadmap for achieving the goal 
sustainable power is a result of the combined effect of Pakistan’s Policy for Power 
Generation 2002 and WAPDA’s Vision 2025 – Hydro Development Plan1.  

The AJK, with its estimated hydropower potential of over 8,000 MW, figures 
significantly in this plan. In this connection, in AJ&K a large scale hydropower 
development plan is under progress consisting of 62 projects. Out of these, 12 
projects are operational, 13 are under construction, while, 37 more sites have been 
identified for detailed feasibility studies. These hydropower projects would be with 
estimated installed capacity of 8700 MW2.  

The detail of projects owned and operated by four regulatory agencies, is given as 
below. 

 WAPDA:  04 projects (3529 MW) 
 PPIB:   13 projects (3476 MW) 
 PDO:   22 projects (320 MW) 
 PPC:   22 projects (291 MW) 

1.5 Justification of the proposed project 
Over the last decade, the development of hydropower resources in AJK has 
become a priority for the government because of Pakistan’s significant shortfall in 
energy production, which is estimated to rise to over 8,500 MW in coming years if 
the prevailing situation sustains. It is estimated that there is a shortfall of electricity 
supply that ranges from 3,300MW in summer to 7,300MW in the winter. 

Pakistan is facing acute shortage of power presently which leads to frequent power 
cuts.  his project with installed capacity 48 MW, will reasonably contribute toward 
reducing power shortage particularly very significant in view of local power 
demand. 

The key benefits associated with the project include; 

 Provision of much-needed electricity to the National Grid. 
 Generation of renewable, indigenous and cheaper electricity relative to 

alternative generation options. 
 Employment generation for local skilled and unskilled labor during 

construction and operation of the project.  

                                                            
1 WAPDA has formulated a comprehensive $25–33 billion National Water Resource and Hydropower Development 
Programme, entitled Water Vision 2025. The Water Vision 2025 projects are expected to generate 16,000 MW of 
hydroelectricity. Other goals are to prevent water shortages, limit drought and increase water storage for a 
growing population. Under this vision, in first phase five massive hydropower projects were to be completed by 
2016, with a generation capacity of 9,500 MW. 
2 SEA Hydropower Plan of AJ&K, by IUCN, 2014 
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 General uplift and economic development of the local area through 
infrastructure development. 

 Catalytic effect on development of hydropower resource potential on run-
of-river sites located throughout Azad Jammu & Kashmir. 

1.6 Why Environmental Impact Assessment for J2HPP? 
The hydropower projects of 50 MW or less are Schedule-I3 Projects requiring Initial 
Environmental Examination (IEE) for environmental clearance by EPA. However, in 
the light of sub-regulation (2) Regulation 5 of IEE/EIA Regulations, the AJK-EPA may 
direct the proponent of a project, whether or not listed in Schedule I or II, file an IEE 
or EIA for reasons to be recorded in such direction. 

The Strategic Environmental Assessment (SEA) of hydropower development plan of 
AJ&K, done by IUCN in 2014, also necessitates that the hydropower projects 
situated in ecologically sensitive zones and involve tunnelling should be treated as 
Schedule-II projects and a comprehensive EIAs should be done for. Therefore, in 
compliance to directions of EPA for carrying EIA and in pursuance to 
recommendations of SEA of hydropower plan of AJ&K, EIA is being done for J2HPP. 

1.7 Scope of EIA  
The scope of EIA of 48 MW J2HPP is has been determined by ToRs endorsed and 
approved by EPA AJK (Appendix - A). Under said ToRs, the different aspects of the 
assessment like; establishing environmental baseline of project area with primary 
data, secondary literature & data survey, identification of stakeholders and 
purposeful consultation with, establishing environmental baseline, identification of 
environmental & social impacts, devising a workable environmental & social 
management plan and institutional arrangements for its implementation have 
been especially emphasised. 

1.8 Organization of the Report 
This report has 8 sections. In Section 2, a complete review of the applicable legal, 
regulatory, and policy instruments are presented. A description of Project is 
provided in Section 3. Project alternatives are presented in section 4. Environmental 
and socioeconomic baselines are discussed in Section 5. Impact evaluation and 
mitigation plans are discussed in Section 6. Section 7 reports on the corresponding 
management plans. Public consultation and stakeholder discussion is there in 
Section 8. 

The appendices contain detailed standards, HSE policy, baseline data, 
methodology, and details of Environmental Management Plan (EMP). 

   

                                                            
3 Azad Jammu & Kashmir Review of IEE/EIA Regulations, 2009. 
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1.9 Who will implement the Project? 

1  Client Power Development Organization (PDO). 

2  Donor Agence Francaise de Development (AFD). 

3  Consultant Consultant, JHC (J.V) ILF, DMC, PES. 

4  Contractor 

(J.V) Heavy Mechanical Complex (HMC),Frontier Works 
Organization (FWO), China National Technical Import & 
Export Corporation (CNTIC) and Beijing Institute of Water 
& Resources & Hydropower Research Technology Ltd. 
(BITC). 

1.10 Is there an opportunity to comment on the Project? 
As the consultation has been an important component of this EIA. Almost all 
stakeholders, including community segments, have been consulted to disclose the 
details of the project and purpose of EIA. However, in case any person if he/she 
want to know additional details either with respect to project or this EIA or have 
queries or important information to share with, can contact with concerned 
authorities on following addresses.  

 Sardar Ehsan Ul Haq 
Project Director 
Project Office Upper Chattar, House # D-91 
Upper Chattar Muzaffarabad Azad Kashmir 
Phone No. +92 5822-432563 

 Hydropower Consultants 
Project Office Upper Chattar, House # D-91 
Upper Chattar Muzaffarabad Azad Kashmir 
Phone No. +92 5822-432563 
Email: ali.mehdi@ilf.com 

 Mr. Muhammad Zubair  
General Manager (S & M),  
Heavy Mechanical Complex (Taxila) 
Authorized Representative of the JV (HMC, FWO, CNTiC, BITC) 
Phone No. +92 51-9270562, 9270560 
Email: hmcengg@hmc.com.pk 

 Lt. Col. Ali Raza 
Construction Manager, JV (HMC, FWO, CNTiC, BITC) 
750 Construction Team Engineers, Subri Camp Muzaffarabad. 
Core of Signal Center Muzaffarabad. 
Phone No. +92 5822-921645 

 Nasir Absar Consulting (Pvt.) Ltd 
Environmental Consultants 
Syed Ibrahim Ahmad, Executive Director, 
Office No. 1-2, VIP Square, I-8 Markaz, Islamabad 
Phone No. +92 51-4861322-4 
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2 CHAPTER 2 “ENVIRONMENTAL ASSESSMENT - LEGAL 
 REQUIREMENT” 

The development of statutory and other instruments for environmental protection 
& management has steadily gained priority in Pakistan since the late 1970s. The 
Pakistan Environmental Protection Ordinance, 1983 was the first piece of legislation 
of its kind designed specifically for the protection of the environment. The 
promulgation of this ordinance was followed, in 1984, by the establishment of the 
Pakistan Environmental Protection Agency (Pak-EPA), the primary State institution 
dealing with environmental issues. Significant work on developing environmental 
policy was carried out in the late 1980s, which culminated in the drafting of the 
Pakistan National Conservation Strategy.  

Establishment of Pak-EPA was followed by the establishment of Provincial EPAs at 
about the same time. The National Environmental Quality Standards (NEQSs) were 
established in 1993. The enactment of the Pakistan Environmental Protection Act 
(PEPA) 1997 conferred broad-based enforcement powers to the environmental 
protection agencies. The publication of the Pakistan Environmental Protection 
Agency Review of Initial Environmental Examination and Environmental Impact 
Assessment Regulations (IEE-EIA Regulations) 2000 provided the necessary details 
on the preparation, submission, and review of initial environmental examinations 
(IEE) and environmental impact assessments (EIA). In addition to the PEPA 1997, 
Pakistan’s statute books contain a number of other laws that have clauses 
concerning the regulation and protection of the environment. 

Similar statutory developments took place in AJ&K in 90s as well on the same line 
and sequence as happened in Pakistan but apparently independently given to its 
unique political status. The Azad Jammu & Kashmir Environmental Protection Act 
was promulgated in 2000 whereas, the review of IEE and EIA Regulations were 
enacted in 2009. 

This section summarizes the applicable regulatory and institutional framework 
applicable to this Project for protection of the environment with specific focus on 
hydropower projects. This includes the Strategies, Policies, Laws, Regulations and 
Standards applicable to Project construction and operations. 

2.1 Azad Jammu & Kashmir Environmental Protection Act 2000  
The AJK Environmental Protection Act 2000 is the basic legislative framework that 
empowers the government to frame rules & regulations for the protection & 
management of the environment. The Act is applicable to a broad range of 
aspects and issues of environment extended to air, water, industrial liquid effluent 
and noise pollution, as well as to the handling of hazardous wastes. The following 
articles of the Act have a direct bearing on the proposed Project:  

 Article 10(1):  Subject to the provisions of this Act and the rules and 
regulations made thereunder no person shall discharge or emit or allow the 
discharge or emission of any effluent or waste or air pollutant or noise in an 
amount, concentration or level which is in excess of the National 
Environmental Quality Standards.  
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 NEQS have been established for gaseous emission, liquid effluent, ambient 
air quality, noise, and drinking water. The proposed project needs to comply 
with all applicable standards.  
   

 Article 11(1):  No proponent of a project shall commence construction or 
operation unless he has filed with the Federal Agency an Initial 
Environmental Examination or, where the project is likely to cause adverse 
environmental effects an environmental impact assessment, and has 
obtained from the Federal Agency approval in respect thereof. 

 Article 11(3):  Every review of an environmental impact assessment shall be 
carried out with public participation. To realize this provision, the AJKEPA will 
organize public hearing for the proposed project.  

 Article 13: 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 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. 

 As per Article 13(1), the requirements of Article 13 are applicable “in such 
manner as may be prescribed”. The Act 2000 defines that “prescribed” to 
mean as prescribed under the rules made under the Act. However, the 
Hazardous Substances Rules have not been notified by the EPA AJK, 
therefore this article of the Act 2000 is not enforceable and will not affect 
the proposed project. However, best industry practice and internationally 
acceptable guidelines for hazardous substances would be used for the 
proposed project.  

2.2 Guidelines for Environmental Assessment  
(Umbrella Procedure) 

Consequent upon the enactment of PEPA 1997, the Pak-EPA, in November 1997, 
published a set of 5- guidelines for conducting environmental assessments and the 
environmental management of different types of development projects. The AJK 
EPA endorses these guidelines and prescribes to the project developers to consult 
and follow, in addition to review of IEE & EIA guidelines, during the preparation of 
EIA of any project. These guidelines are listed as below. 

 Policy and Procedures for filing, review and approval of environmental 
assessments. 

 Guidelines for the preparation and review of Environmental Reports  
 Guidelines for public participation  
 Guidelines for sensitive and critical areas  
 Pakistan environmental legislation and the National Environmental Quality 

Standards (NEQS)  
The guidelines (i) i.e. Guidelines for the preparation and review of Environmental 
Assessments, target the project proponents, and specify:  

 The nature of the information to be included in environmental reports.  
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 The minimum qualifications of the 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. And the guidelines (iii) i.e. Guidelines 
for Public Consultation, 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. 

2.3 Review of lEE and EIA Regulations, 2009. 
The AJ&K Environmental Protection Agency enacted Azad Jammu & Kashmir 
Environmental Protection Agency Review of IEE/EIA Regulations in 2009. The 
Regulations provide the necessary details on preparation, submission and review 
of the lEE and the EIA.  

Categorization of projects for lEE and EIA is one of the main components of the 
Regulations. Projects have been classified on the basis of expected degree of 
adverse environmental impacts. Project types listed in Schedule-I are designated 
as potentially less damaging to the environment and those listed in Schedule-II as 
having potentially serious adverse effects. Schedule-I projects require lEE to be 
conducted, provided they are not located in environmentally sensitive areas. For 
the schedule-II projects, conducting EIA is mandatory.  

The following sections of the IEE-EIA Regulations 2009 have bearing on the EIA of 
proposed Project.  

 Regulation 6: (1) Guidelines for preparation of an IEE or EIA including 
guidelines of general applicability and sectoral guidelines indicating 
specific assessment requirements for planning, construction and operation 
of projects relating to particular sector issued by PAK-EPA from time to time 
shall stand adopted in AJK so for as practicable. (2) Where guidelines have 
been issued under sub-regulation (1), an IEE or EIA shall be prepared, to the 
extent practicable, in accordance therewith and the proponent shall justify 
in the IEE or, as the case may be EIA and departure there- from. The AJKEPA, 
so far, has not prepared guidelines for small or medium size projects, like the 
proposed project. However, for large scale projects the AJKEPA 
recommends to consult Guidelines for Large Scale Hydropower Projects, 
prepared by IUCN in 2014. 

 Regulation 8: (1) Ten paper copies and two electronic copies of an lEE or EIA 
a shall be filed with the AJKEPA; (2) Every lEE and EIA shall be accompanied 
by (a) an application, in the form set out in Schedule IV; and (b) copy of 
receipt showing payment of the review fee. ‟  

The prescribed procedure for review of EIA by the EPA is described in Regulations 
9–14 and is depicted in Exhibit 2.1. The key features are:  

- On acceptance of the EIA for review, EPA will place a public notice 
in national English and Urdu newspapers and in local language 
newspaper informing the public about the project and where its EIA 
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report can be accessed. It will also set a date for public hearing which 
shall be at least 30 days after the publication of the notice.  

- If it considers necessary, the EPA can form a committee of experts to 
assist the EPA in the review of the EIA. The EPA may also decide to 
inspect the project site. 

 Article 11(4) of AJKEPA 2000 binds the EPA to communicate its approval or 
otherwise within a period of four months from the date the initial 
environmental examination or environmental impact assessment is filed 
complete in all respects in accordance with the prescribed procedure, 
failing which the initial environmental examination or, as the case may be, 
the environmental impact assessment shall be deemed to have been 
approved, to the extent to which it does not contravene the provisions of 
this Act and the rules and regulations made thereunder.  Regulation 11 of 
the IEE-EIA Regulations 2009, states that the EPA shall make every effort to 
carry out its review of the EIA within ninety days, of issue of confirmation of 
completeness‟. 
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Exhibit 2.1: AJK EPA Review and Approval Process for EIA 
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2.4 Other Relevant Laws  
The scope of environmental law implied by the legal definition of “environment” 
given in PEPA 1997 results in numerous laws enacted since the nineteenth century 
being classified as environmental laws. These include laws pertaining to forests, 
water resources, wildlife, land, agriculture, health and town planning. Laws that 
may have relevance to environment with a brief scope of the law and their 
applicability are listed in Exhibit 2.2.   

2.4.1 Water Law  
Most of the law on water allocations and use in Pakistan is not relevant to the 
Project because it applies to water needed for irrigation. In the last decade, water 
law in Pakistan has been under review with a National Water Policy published in 
2003, which identifies the following needs for the regulation of industrial use of 
water:  

 Make available and reserve sufficient supplies of water for industry on priority 
basis to promote industrial development and economic growth; and  

 Enact legislation to formally allow and define the use of water abstraction 
licenses and water rates for industrial use.  

No any specific law dealing with water issues has be enacted so far in AJK. 
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Exhibit 2.2: Key Environmental Laws in AJ&K 
Legal 

Instrument Scope and Applicability Relevance 

Jammu and 
Kashmir Forest 
Regulations, 
1930 

The main legislation for management and protection of 
forest and rangeland in AJK is the Jammu and Kashmir 
Forest Regulations 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 AJK Forest Regulations, the forests are 
designated as ‘Demarcated” or “Un-demarcated”. 
There are two other categories of forests in AJK 
denominated as “Village Forests” and “Private Forests”. 
The former is established under Section 14 (a) of the AJK 
Forest Regulations, while the latter are established under 
the Private Forest Rules of AJK 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 construction of 
heavy transmission lines special permission would 
be needed from the Forest Department and 
Revenue Department/Local Administration 
depending upon the type of forest encountering. 
 

AJ&K Wildlife 
Act, 2014  
 

The AJK Wildlife (Protection, Preservation and 
Management) Act was promulgated in 2014 with an 
aim to consolidate the laws relating to protection, 
preservation, conservation and management of wildlife 
in Azad Jammu and Kashmir. 

It also endeavors to promote social, economic, cultural 
and ecological well- being of local communities in 
conformity with the concerns of the international 
communities. 

This Act also provides for the declaration of various 
categories of protected areas: wildlife sanctuaries, 
wildlife refuge, national parks, game reserves, biosphere 
reserves, biodiversity reserve, national natural heritage 

There are no protected areas in the project 
influence, however, all mandatory provisions of the 
law shall be strictly observed as and when situation 
warrants so. 
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site (Section 36–48). It prohibits the dealing with any 
wildlife animal, dead or alive, for domestic or 
commercial use without a Certificate of Lawful 
Possession (Sections 24). Permits and trade license are 
necessary for the import, export and trade of wild 
animals of an endemic or exotic species (Section 22). 

The Act also contains three Schedules listing the 
following: game animals, which shall only be hunted 
under the terms of a game shooting or game capture 
license; animals, trophies or meat, for the possession, 
transfer, or export for which a Certificate of Lawful 
Possession is required; and, protected animals, which 
shall not be hunted, captured or killed. 

Antiquities Act, 
1975 

The act is designed to protect antiquities from 
destruction, theft, negligence, unlawful excavation, 
trade and export. Antiquities have been defined in the 
Act as ancient products of human activity, historical 
sites, or sites of anthropological or cultural interest, 
national monuments, etc. 

Under the Act, the project proponents are obligated to:  

- Ensure that no activity is undertaken in the proximity of 
a protected antiquity, and 

- If during the course of the Project an archaeological 
discovery is made, it should be reported to the 
Department of Archaeology, Government of Pakistan. 
 

There is no protected antiquity at the proposed 
project site and its surrounding. This law shall be 
observed to any chance find of archeological 
resource during excavation. 
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Legal 
Instrument Scope and Applicability Relevance 

Explosives Act, 
1884 

Regulates handling and storage of explosive substances Applicable to any explosive that may be used 
during the project construction.  

Factories Act, 
1934 

Some clauses deal with health, safety and welfare of the 
workers, disposal of solid waste and effluent, and 
damage to private and public property.  It also deals 
with the regulations for handling and disposing of toxic 
and hazardous materials. 

As the construction activity has also been classified 
as an ‘industry’, the regulations will be applicable 
to the Contractors 

Pakistan 
Electricity Act 
1910 and 
Electricity Rules 
1937 

Regulates production, transmission, distribution, and use 
of electricity 

Applicable to the project including section related 
to safety. 

Land 
Acquisition Act 
1894 

Empowers the government to acquire private land for 
projects of national importance and lays down the 
acquisition procedure. 

Applicable to the project and relevant clauses shall 
be observed in case private land is acquired. 

Labor and 
Health and 
Safety 
Legislation 

Labor law is controlled at both provincial and national 
levels with compulsory employment agreements 
containing the terms set out by the labor laws. There are 
various laws containing health and safety requirements 
including: Mines Act 1923; Factories Act 1934; Factories 
Rules; Hazardous Occupations Rules 1963; Provincial 
Employees Social Security Ordinance 1965; and 
Workmen’s Compensation Act 1923. No single 
comprehensive piece of legislation deals with 
occupational or community safety and health. 

The laws applicable in AJK vis-à-vis proposed 
project shall be observed. 
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2.5 International Law  
International law pertinent to the environment and sustainable development 
comprises:  

 customary international law, which is applicable to all states and results from 
general and consistent practice followed by states out of a sense of legal 
obligation;  

 judicial decisions of international courts and tribunals, and the teachings of 
highly qualified publicists, including articles by eminent lawyers’ decisions of 
the International Law Commission and other United Nations organizations, 
decisions of the conference of parties to a treaty and also decisions and 
directives of the European Union; and  

 treaties (the term “treaty” encompasses “agreements, covenants, 
conventions, pacts, protocols, and statutes”) that are generally intended to 
be implemented through enactment and enforcement of laws at national 
levels.  

Several declarations profoundly influence accepted international approaches to 
environmental management and sustainable development. Declarations are 
generally not immediately legally binding, but can acquire the force of 
international customary law if they continue to express an international consensus 
which states adhere to over time. The key declaration that influences 
environmental management and sustainable development is the 1992 Declaration 
on Environment and Development (or “Rio Declaration). The Rio Declaration and 
Agenda 21, which were both products of the 1992 United Nations Conference on 
Environment and Development, effected the introduction and/or revision of 
environmental legislation in countries throughout the world resulting in the EIA 
process becoming established as a key tool for environmental decision making. 
According to the United Nations Environment Programme or UNEP (UNEP 2005), 
many of the Rio Declaration principles are acquiring the force of international 
customary law, including: transparency, public participation and access to 
information and remedies; precaution, prevention of environmental harm and 
polluter pays principles; and good governance.  

Important international environmental treaties that have been signed by Pakistan 
and may have relevance to the Project are listed in Exhibit 2.3. They concern: 
climate change and depletion of the ozone layer; biological diversity and trade in 
wild flora and fauna; desertification; waste and pollution; and cultural heritage.
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Exhibit 2.3: International Environmental Treaties Endorsed by Pakistan  
 

Topic Conventions Date of Treaty Entry into force 
in Pakistan 

Climate 
change and 
the ozone 
layer 

United Nations Framework Convention on Climate Change - the primary 
objective is the stabilization of greenhouse gas concentrations in the 
atmosphere at a level that would prevent dangerous anthropogenic 
interference with the climate system. 

1992 1994 

 Kyoto Protocol to the United Nations Framework Convention on Climate 
Change - enabled by the above Convention on Climate Change. It has 
more powerful and legally binding measures. It sets binding targets for 37 
industrialized countries and the European community for reducing 
greenhouse gas emissions. 

1997 2005 

 Vienna Convention for the Protection of the Ozone Layer - acts as a 
framework for the international efforts to protect the ozone layer with a 
primary objective to protect human health and the environment against 
adverse effects resulting from human activities that modify or are likely to 
modify the ozone layer. 

1985 1993 

 The Montreal Protocol on Substances that Deplete Ozone Layer and 
associated amendments - enabled by the Vienna Convention, it is 
designed to protect the ozone layer by phasing out the production and 
consumption of a number of substances believed to be responsible for 
ozone depletion. 

1983 1993 

Waste and 
pollution 

Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and their Disposal - regulates the transboundary 
movement of hazardous waste and other waste with a stated purpose to 
protect human health and the environment against the adverse effects 
from generation and management of hazardous waste and other waste. 
The Convention provides for three sets of measures with binding 
obligations. These are: Strict control of transboundary movement of 
hazardous waste; Environmentally sound management of hazardous 

1989 1994 
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waste; Enforcement and implementation of the provisions of the 
convention at international and national levels. 

 International Convention on Oil Pollution Preparedness, Response and Co-
operation 

1990 1995 

 Stockholm Convention on Persistent Organic Pollutants - seeks to protect 
human health and the environment from Persistent Organic Pollutants, 
which are chemicals that remain intact in the environment for long 
periods, become widely distributed geographically and accumulate in 
the fatty tissue of humans and wildlife. 

2001 2008 

Desertification International Convention to Combat Desertification – with an objective to 
combat desertification and mitigate the effects of drought. It is supported 
by international cooperation and partnership arrangements, with the aim 
of achieving sustainable use of land and water resources and sustainable 
development in affected areas. 

1994 1997 

Biodiversity 
and the 
protection of 
plants and 
animals 

Convention on Biological Diversity – covering ecosystems, species, and 
genetic resources and also the field of biotechnology. The objectives are: 
conserve of biological diversity; sustainable use of its components; and  
fair and equitable sharing of benefits arising from genetic resources. 

1992 1994 

 Cartagena Protocol on Biosafety to the Convention on Biological Diversity 
- addresses potential risks posed by living modified organisms resulting 
from modern biotechnology. 

2000 2009 

 Bonn Convention on the Conservation of Migratory Species of Wild 
Animals - aims to conserve terrestrial, marine and avian migratory species 
throughout their range. It is concerned with the conservation of wildlife 
and habitats on a global scale. 

1979 1987 

 Memorandum of Understanding concerning Conservation Measures for 
the Siberian Crane - parties undertake to provide strict protection to 

1998 1999 
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Siberian Cranes, and identify and conserve wetland habitats essential for 
their survival. 

 Convention on International Trade in Endangered Species of Wild Fauna 
and Flora - to ensure that international trade in specimens of wild animals 
and plants does not threaten their survival. 

1973 1976 

 International Plant Protection Convention (1997 Revised Text) - to prevent 
the international spread of pests and plant diseases. It requires 
maintenance of lists of plant pests, tracking of pest outbreaks, and 
coordination of technical assistance between member nations. 

1951/52 1954 

 Agreement for the Establishment of the Near East Plant Protection 
Organization - to establish the Near East Plant Protection Organization 
(NEPPO), which promotes international co-operation with a view to 
implementing International Plant Protection Convention. 

1993 2009 

 Plant Protection Agreement for the Asia and Pacific Region and 
amendments – establishes the Asia and Pacific Plant Protection 
Commission to review and promote the region’s progress in the 
implementation of the Agreement. Trade in plants and plant products are 
regulated by certification, prohibition, inspection, disinfection, 
quarantine, destruction, etc., as necessary. 

1955 
(amendment 

1967) 

1958 
(amendment 

1969) 

 Convention on Wetlands of International Importance especially as 
Waterfowl Habitat and associated protocols and amendments - to 
promote conservation and sustainable use of wetlands. The Ramsar List of 
Wetlands of International Importance now includes almost 1,800 sites 
(known as Ramsar Sites). There are currently 19 Ramsar sites in Pakistan. 

1971 (amended 
1987) 

1976 
(amended 

1994) 
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Cultural 
heritage 

Convention concerning the Protection of the World Cultural and Natural 
Heritage - requires parties to adapt a general policy on the protection of 
the natural and cultural heritage, to set up services for such protection, to 
develop scientific and technical studies, to take appropriate legal, 
technical, scientific and administrative measures and to foster training 
and education for such protection. 

1972 1976 
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2.6 Institutions Related to Protection of Environment and 
Environment Based Resources 

The basic responsibility for protecting & conserving environment, control of 
pollution and to ensure that the proposed project will be implemented on the basis 
of fundamental principles of sustainable development lies with EPA AJK. However, 
the Wildlife & Fisheries aspects primarily supposed to be managed and regulated 
by AJK Wildlife and Fisheries Department. To ensure that the proposed project 
execution will not disturb or destroy forests and forest based ecological resources 
and biodiversity, Forest Department holds the mandate. The project proponent, 
contractor and environmental management committee or cell will to ensure close 
coordination with these departments and agencies.  

2.6.1 AJK- EPA  
AJK Environmental Protection Agency was established in July 1998 under 
Environment Protection Ordinance. The AJK Environmental Protection Act was 
promulgated in 2000, which provides for the protection, conservation, 
rehabilitation and improvement of the environment for the prevention and control 
of pollution and promotion of sustainable development. Director General heads 
AJK-EPA, with its Head Office at Muzaffarabad. The functions of EPA are given 
below; 

a) Administer and implement the provisions of this Act and the rules and 
regulations made there under;  

b) Prepare in coordination with the appropriate Government Agency and in 
consultation with the concerned Sectoral Advisory Committees, 
environmental policies for approval by the Council;  

c) Take all necessary measures for the implementation of the environmental 
policies approved by the Council;  

d) Prepare and publish an annual Environment Report on the state of the 
environment;  

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

f) Ensure enforcement of the Environmental Quality Standards; 
g) Establish standards for the quality of the ambient air, water and land by 

notification in the official Gazette. 
h) Provided that 

- Different standards for discharge or emission from different source 
and for different areas and conditions may be specified;  

- Certain areas, with the approval of the Council, may exclude from 
carrying out specific activities, projects from the application of such 
standards;  

i) Co-ordinate environmental policies and programs nationally and 
internationally; 

j) Establish systems and procedures for surveys, surveillance, monitoring, 
measurement, examination, investigation, research, inspection and audit to 
prevent and control pollution, and to estimate the costs of cleaning up 
pollution and rehabilitating the environment in various sectors;  
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k) Take measures to promote research and the development of science and 
technology which may contribute to the prevention of pollution, protection 
of the environment, and sustainable development;  

l) Certify one or more laboratories as approved laboratories for conducting 
tests and analysis and one or more research institutes as environmental 
research institutes for conducting research and investigation, for the 
purposes of this Act;  

m) Identify the needs for and initiate legislation in various sectors of the 
environment;  

n) Render advice and assistance in environmental matters, including such 
information and data available with it as may be required for carrying out 
the purposes of this Act;  

o) Provided that the disclosure of such information shall be subject to the 
restrictions contained in the proviso to sub-section (3) of section 11;  

p) Assist the local councils, local authorities, Government Agencies and other 
persons to implement schemes for the proper disposal of wastes so as to 
ensure compliance with the standards established by it;  

q) Provide information and guidance to the public on environmental matters;  
r) Recommend environmental courses, topics, literature and books for 

incorporation in the curricula and syllabi of educational institutions;  
s) Promote public education and awareness of environmental issues through 

mass media and other means, including seminars and workshops;  
t) Specify safeguards for the prevention of accidents and disasters which may 

cause pollution, collaborate with the concerned person in the preparation 
of contingency plans for control of such accidents and disasters, and co-
ordinate implementation of such plans;  

u) Encourage the formation and working of non-governmental organizations, 
community organizations and village organizations to prevent and control 
pollution and promote sustainable development;  

v) Take or cause to be taken all necessary measures for the protection, 
conservation, rehabilitation and improvement of the environment, 
prevention and control of pollution and promotion of sustainable 
development, and;  

w) Perform any function, which the Council may assign to it.  
 The Agency may – 

- Undertake inquiries on investigation into environmental issues, 
either of its own accord or upon complaint from any person or 
organization; 

- Request any person to furnish any information or data relevant to 
its functions;  

- Initiate with the approval of the Government, requests for foreign 
assistance in support of the purposes of this act and enter into 
arrangements with foreign agencies or organizations for the 
exchange of material or information and participate in 
international seminars or meetings;  

- Recommend to the Government the adoption of financial and 
fiscal programs, schemes or measures for achieving 
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environmental objective and goals and the purposes of this Act, 
including – 

- Incentives, prizes, awards, subsidies, tax exemptions, rebates and 
depreciation allowances, and  

- Taxes, duties, cesses and other levies;  
- Establish and maintain laboratories to help in the performance of 

its functions under this Act and to conduct research in various 
aspects of the environment and provide or arrange necessary 
assistance for establishment of similar laboratories in the private 
sector; and  

- Provide or arrange, in accordance with such procedure as may 
be prescribed, financial assistance for projects designed to 
facilitate the discharge of its functions.  

2.6.2 AJK Wildlife and Fisheries Department  
The AJK Wildlife and Fisheries Department is headed by the Director of Wildlife and 
Fisheries. The aim of the Department as outlined on their official website4 is to 
“protect, conserve and manage terrestrial and aquatic wild genetic resources to 
satisfy need of ecosystems and communities, on sustainable basis, through setting 
of a protected areas network, habitat protection / development, eco-tourism 
promotion and promotion of public private partnerships.” The objectives of the 
Department are as follows:  

i. Promote eco-tourism through development of safaris, trophy hunting, sport 
hunting and checking illegal hunting.   

ii. Enhancing the technical capabilities of the department by reorganizing and 
providing the technical staff in each district of AJ&K.   

iii. Identifying more potential areas of biodiversity hotspots and establishing 
new protected areas for proper conservation and management.   

iv. Preparation of Management Plans for each Protected Area and their 
effective implementation.   

v. Setting up of a well-designed monitoring system based on the measurable 
impact and performance indicators to ensure the sustainability of the 
biological diversity.   

vi. Identification of the custodian communities’ dependent on the natural 
resources of the protected areas, organization them and involve them in the 
conservation and management practices.   

vii. Reduce the pressure of the custodian communities on the natural resources 
through the provision of alternate livelihood resources and reduce the 
poverty by initiating activities of income generation.   

viii. Survey of fish diseases and establishment of diagnostic laboratory.  

2.6.3 AJK Forest Department  
The AJK Forest Department is headed by the Chief Conservator Forests. The aim of 
the Department as outlined on their official website5 is “scientific management of 
forestry resource on sustainable basis, ensuring environmental amelioration, 
checking sediment inflow into water bodies.” The salient features of present forest 
management are to:  
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i. Maintain and improve the existing forest for the purpose of soil and water 
conservation.  

ii. Bring the partially stocked forest to its full capacity by natural as well as 
artificial regeneration measures.  

iii. Extract the forest according to the principles of forest health.  
iv. Provide the legitimate requirements of local population for grazing and 

other forest produce.  
v. Maximize the production without causing permanent damage to the forest 

crop. Improve existing conditions of rangelands and wildlife habitat  
vi. Create a balance between the utilization of forest resource and the 

conservation of its environment.  
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3 CHAPTER 3 “THE PROJECT” 

3.1 Why is the Project needed? 
Due to the serious power shortage, load shedding is frequent in the country. The 
gap between power supply and demand is further on the increase. Consequently, 
all walks of life are being adversely affected. In spite of the best efforts to develop 
hydropower projects, utilization of the available hydropower potential is 
considered to be low. The total installed power projects in Pakistan are having 
capacity of about 18,531 MW and share of hydroelectricity to this total is 6,444 MW, 
which is 35% of total production. Pakistan must tackle this increasing energy 
demand to maintain the growth process and to meet this demand. Two options 
are available, i.e., hydro and thermal projects. 

For a sustainable growth, Pakistan needs well thought out integrated National 
Energy Plan. The Government of Pakistan through Ministry of Water & Power 
Development, in collaboration with the Government of Azad Jammu & Kashmir, is 
making concerted efforts to ensure development of all possible energy resources. 
The government has been encouraging the private sector to meet this additional 
demand. To bridge the gap between power demand and supply, Pakistan 
Government has already liberalized its investment policies which have resulted in 
not only investments in power production sector from local resources, but also the 
foreign investments. 

The Khyber Pakhtunkhwa, Gilgit & Baltistan and AJ&K are abundantly blessed with 
hydropower potential. But, according to the available information, only about 11.7 
% of the achievable potential has been utilized, so far.  

In 2001 WAPDA launched the “Vision 2025 Programme” to help facilitate additional 
irrigation supplies with exploitation of available hydropower as an extra 
advantage. Optimal utilization of the country’s hydroelectric potential has also 
been accorded priority in the future power development strategy according to 
which the Hydro Electric Board (HEB) (Now Power Development Organization - 
PDO) of Azad Jammu and Kashmir has identified a number of potential sites 
attractive for their hydropower potential. In the same vein, one particular site is 
located on the Jagran River, a right bank tributary of Neelum River joining it at 
Kundal Shahi, about 68 km from Muzaffarabad. The project has been identified on 
the intermediate 4 Km stretch of Jagran River, falling between Jagran – I, upstream 
and Jagran – III Hydropower Project, downstream. 

3.2 Where the Jagran - II Hydropower Project is located? 
The Jagran – II hydropower project is proposed to be built on Jagran River, which is 
a right bank tributary of Neelum River with confluence at Kundal Shahi. Given to 
steep gradient of Jagran River and with the high specific discharge, a number of 
hydropower schemes have been identified amongst the 30.4 MW Jagran - I 
Hydroelectric Project is already in operation. The Jagran-II Hydropower Project, 
which is a Run-of-the-River type project situated on the left bank, is one of the 
cascade of three projects on Jagran River.  
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The coordinates of Project main components, Powerhouse and Weir Site are given 
as below; 

 

 

Exhibit - 3.1: Location Map of Project Area 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3.3 How you can access the Project Site? 
Access roads to support the delivery of equipment and personnel to site will be 
provided to connect all of the main Project components to the existing road 
network, except a small patch of link/approach road will be constructed to access 
weir site. The project area is accessible from Muzaffarabad through main road in 
Neelum valley. The truck-able metaled road moves first on the right bank of Neelum 
River from Muzaffarabad to Kahori and then on the left bank up to Nausehri. The 
main road runs along the right bank of Neelum River from Nausehri up to Kundal 
Shahi. The Line of Control (LoC) runs quite close along the main road at Tithwal on 
the way to Jagran River. An approach road branches off from Kundal Shahi to 
Jagran Valley through which the project is accessible. 

The existing Jagran-I Hydropower Project is located about 15 km from Kundal Shahi. 
The intake for Jagran-II has been proposed, downstream of existing Jagran-I 
powerhouse. The road / track from Kuttan village to Jagran-I is rough and moves 
at a higher elevation. A branch road comes down to lower elevation to existing 

Site Latitude Longitude Elevation (masl) 

Weir 34°35’8” 73°45’7” 1899 

Powerhouse 34°34’4” 73°47’25” 1585 
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Jagran-I powerhouse from where intake site for Jagran-II can be approached. The 
road to proposed Jagran-II powerhouse is from Kutton bazaar crossing 
Aachimunda nullah. From Muzaffarabad to Kundal Shahi, the traveling time for a 
good condition jeep is about 2.5 hours. 

Transportation between Islamabad and Muzaffarabad city is possible by road 
throughout the year. The road distance from Islamabad to Muzaffarabad via 
Murree and Kohala is 154 km. The road distance from Islamabad to Murree is 74 km 
and the road is wide, metalled and in very good condition. From Murree to 
Muzaffarabad, the road distance is about 80 km. There is another route from 
Islamabad to Muzaffarabad via Abbottabad and Mansehra. The road is metalled 
and all types of vehicles can operate throughout the year. This route is relatively 
longer and passes over low height areas as compared with that of via Murree and 
Kohala. In case of snowfall or severe weather conditions, the Abbottabad – 
Mansehra route is used. The accessibility of the project site is given in Exhibit – 3.2: 

 

Exhibit - 3.2: Location Map of Project Area 

3.4 Are there other similar development interventions in the 
area?  

There are other hydropower schemes existing or planned on the Jagran River. The 
Project will be located downstream of the existing 30.4 MW Jagran – I HPP and 
downstream of the proposed, 48 MW Jagran – III HPP. Eventually, the Project will be 
part of a cascade of three hydropower schemes on the Jagran  

 

Kundalshahi 

Jagran 

Valley 

Main Neelum 

Valley Road 

Approach 

Road 

Project Site 

Muzaffarabad



EIA Report of Jagran-II HPP | Nasir Absar Consulting  

P a g e  2 8 | 1 8 3  

River. Exhibit – 3.3 shows the position of Jagran – II HPP in relation to other 
hydropower schemes on the Jagran River. 

Exhibit - 3.3:  Cascade of Three Projects on Jagran River 

3.5 Salient Features 
3.5.1 Power Potential 

3.5.2 Weir 
Crest El. of overflow section 1832.00 masl 

Bed level at weir 1822.00 masl 
Flood water level at weir 1836.00 masl 
Width of river at weir site 45.0 m 
Width of overflow section 40.0 m 

   

Installed capacity 48MW 
Average annual energy 212.43 GWh 
Plant Factor 51.1% 
Turbine efficiency 90% 
Design Discharge 26.00 cumecs 
Rated Net head 218.8 m 

Jagran‐I HPP

Jagran‐II HPP

Jagran‐III HPP



EIA Report of Jagran-II HPP | Nasir Absar Consulting 
 

P a g e  2 9 | 1 8 3  

3.5.3 Connecting Tunnel 
Length 3875 m 
Design discharge 26.0 m3/sec 
Connecting tunnel width 4.0 m 
Connecting tunnel depth 4.0 m 
Water Depth 4.00 m 
Velocity 20m/s 

3.5.4 De-sander 
No. of chambers 1.0 
De-sander length 100m 
Transition length 10 m 
Max. Effective sand-trap depth 10 m 
Chamber Width 10 m 
Water level 1831.20 masl 
Flushing tunnel width 2.5 m 
Flushing tunnel length 143.0 m 

3.5.5 Headrace Tunnel 
Tunnel Length 3850m 
Tunnel Width 4m 
Tunnel Depth 4m 
Water Depth 4m 
Flow Velocity 1.8m/s 

3.5.6 Surge Tank 
Surge Height 42m 
Surge Tank Diameter 8m 
Surge Design capacity 1800m3 

3.5.7 Penstock 
Pressure Shaft Diameter 2.5m 
Pressure Shaft Length 207m 
Penstock diameter 2.5m 
Penstock length 392m 
Wall thickness 1.5mm 
Flow velocity 5.3m/s 

3.5.8 Power House 
Powerhouse length 63.6m 
Powerhouse width 15m 
Crane capacity 50 Tons 
No. of units 4 
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Type of units Pelton (vertical) 
Generator Capacity 12 MW each 
Generation Voltage 11 kv 
Dispatch Voltage 132 kv 

3.5.9 Tailrace Tunnel 
Channel Width 2.5m 
Channel Depth 1.8m 
Channel Length 6m 
Channel Capacity 6.5 cumecs 

3.6 Project Layout and Design of Structures 
The proposed Jagran-II Hydropower Project has been planned on the left bank of 
Jagran River. Flows from Jagran River would be diverted into 3850 m long power 
channel, desander, surge tank, 599 m long pressure shaft / penstock and a surface 
powerhouse. 

The design discharge is selected as 26.0 m3/s after considering the residual flow 
requirement and discharge availability during summer months. With gross head of 
233 m, four vertical axis Pelton turbines have been proposed. 

The geomorphologic and topographic conditions over the given reach of the 
Jagran River were found to be attractive for the development of a hydropower 
scheme. The diversion weir site on Jagran River has been planned at about 11.5 km 
upstream from the confluence of Jagran River with Neelum River and some 200 m 
upstream of the Jamgar nullah confluence. The valley width at the proposed weir 
site is narrow with moderate slope on either side. 

From diversion weir, a discharge up to 26.0 m3/s would be diverted towards the left 
bank water ways. A connecting tunnel of about 80 m would take the design 
discharge 26.0 m3/s to desander / sandtrap located as underground structure. The 
desander is equipped with arrangements for periodic flushing of deposited 
sediments. 

From the desander, a low pressure tunnel of 3850 m length has been proposed on 
the left bank leading to a Surge tank. A 599 m long pressure shaft / penstock pipe, 
(207 m as underground and remaining 392 m as embedded pipe) would be laid 
over the left bank slopes of Jagran valley leading down to a surface powerhouse. 
From the powerhouse short Tailrace channels leading from each generation unit 
will discharge water back into the Jagran River. The actual Project Area with 
Project’s Components Layout is shown in the Exhibit - 3.4. 
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Exhibit – 3.4: Project Layout 

3.6.1 Weir 
The weir site is proposed about 11 km up-stream of Kundal Shahi, at village Mattu, 
downstream of the tailrace of Jagran - I Hydroelectric Project. As stated, the weir is 
relocated some 300 m upstream, in order to allow for a higher total water head. Its 
adjusted position will be some 325 m downstream of the Jagran-I outfall structure. 
This is a classical diversion weir concept comprising a mass gravity RCC weir, with 
gate controlled flushing sluices on its left side, to allow for the elimination of the 
sediments accumulated in the vicinity of the water intake. The remainder of the 
headpond formed by the weir is expected to fill with sediments but this will not 
affect operation of the scheme. 

The weir is positioned at a location where the risk of rock fall is low. The flood 
protection of the structure has been calculated on the same premise as in the 
original project (1000-year flood). 

The following design parameters have been adopted while making the 
calculations for the weir. 
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 Design flood of 1000 years return period    921 m3/s 
 Flood for overflow section               611 m3/s 
 Flood for under sluice section     310 m3/s 
 Weir crest length      40 m 
 Weir crest elevation over flow portion    1832.0 masl 
 Maximum height to pass 1000 years flood  3.98 m 
 Weir crest elevation under sluice     1822.0 masl 
 Roller bucket level       1822.5 masl 
 Height of weir above river bed     10.00 m 
 Foundation depth       2.0 m 
 Structure material       RCC 

The weir will be built in two phases during two low flow seasons. Jagran River will first 
be diverted to its right-hand half while the left part of the weir will be built, inclusive 
the flushing opening. The river will then be diverted through this opening and the 
remaining part of the weir would be completed. When in operation the proximity 
of the weir with the Jagran-I HPP will allow the local staff to easily control this 
structure and take action to open/close the gates when necessary. Layout is shown 
in the Exhibit – 3.5. 

Exhibit – 3.5: Layout of Weir Site 

3.6.2 Water Intake 
The intake shall be designed so as to ensure that the required turbine flow of 26 
m3/s may be drawn from the river with minimum head losses and without drawing 
air into the waterways. 

The intake gate shaft will be designed to allow air to be expelled from or drawn into 
the waterways to prevent negative pressures developing in the event of 
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emergency closure. It will also be dimensioned to allow easy entry of personnel and 
equipment into the waterways. 

The salient features of the water intake are as hereunder: 

 Nominal Discharge      26.0 m3/s 
 Opening Width      6.4 m 
 Opening Height     4.0 m 
 Bottom Elevation     1822.0 masl 
 Invert of Power Intake    1826.8 masl 
 Maximum Operation Level    1836.0 masl 
 Minimum Operation Level    1832.0 masl 
 Connecting Tunnel Diameter   4.0 m 

3.6.3 De-sander / Sand-trap 
An underground sandtrap is proposed in the waterway tunnel system to trap the 
suspended sediments which will damage the turbine runners if allowed enter the 
headrace tunnel. Due to the difficult steep topography and presence of 
avalanche chutes in the area it is proposed to place the desander underground. 
As shown in the Exhibit - 3.6. 

The salient features of the desander are as hereunder: 

 Distance from inlet gate      143 m 
 Number of chambers      One 
 Chamber cross-section (normal water level)  120 m2 
 Chamber length      100 m 
 Level of extremity spillway                1829.5 masl 
 Normal water level in pressure tank   1831.5 masl 
 Upstream elevation of bottom of chamber  1821.5 masl 
 Downstream elevation of bottom of chamber   1817.0 masl 

Exhibit - 3.6: Desander Layout 
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3.6.4 Headrace Tunnel 
The headrace tunnel of Jagran II will be pressurized. It will be excavated by a 
conventional method (drill and blast). The cross section will have a horse shoe 
shape, with a shotcrete lined surfaces and a concrete invert to facilitate access. 

Headrace tunnel would start from one side of desander and it will end at bottom 
level of surge tank. Tunnel has horseshoe shape having 4.0 m width and 4.0 m 
height with approximate length of 3850 m from inlet to surge tank. The tunnel will 
be driven with a fall of 1:250 and the invert levels are 1818.7 m asl at the intake end 
and 1804.0 m where it ends below the surge tank. It has design capacity of 26.0 
m3/s and act as full flow low pressure tunnel. The tunnel cross sectional area will be 
14.3 m2 and velocity at the design discharge would be about 1.81 m/s. Figure 3.7 
will illustrate the layout of headrace tunnel. 

The minimum economical sectional area for about 3850 m length is 14.3 m2 which 
is recommended for this tunnel. The salient features of the headrace tunnel are as 
under: 

 Discharge    26 m3/s 
 Slope     1:250 
 Length   3850 m 
 Area     14.3 m2 
 Velocity    1.81 m/s 

The access tunnel at the downstream end must be constructed early enough to 
enable the determination of geological parameters for the final location of the 
surge tank. This access tunnel will thus serve as an exploration adit at the same time. 

Exhibit - 3.7: Headrace Layout 
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3.6.5 Surge Tank 
Surge tank has been proposed to accommodate surges and will facilitate to 
maintain water level in headrace tunnel. The surge structure has been designed in 
connection with the hydraulic analysis as follows: 

 The surge structure branches at an elevation of 1808.0 m asl from the 
headrace tunnel, which is accessed with 60 m long access tunnel into the 
vertical surge shaft. 

 The surge tank is of an internal diameter of 8.0 m and 42 m high. 
 Ventilation of the surge tank is proposed by an opening at the portal at top 

 
Exhibit - 3.8: Surge Tunnel Layout 

3.6.6 Penstock 
In a first section, the penstock will cross horizontally the rock between the bottom 
of the surge tank and the ground surface. This stretch can be considered as an 
extension of the headrace tunnel, lined with an embedded steel lining. The second 
section will be a surface penstock descending towards the powerhouse. This reach 
will comprise a steel penstock pipe buried in a covered trench. 

Due to the local conditions (several houses in the penstock and proposed project 
area, marked seismic risk), a rupture of the penstock could have severe 
consequences. A safety valve with automatically closing over-speed device will be 
installed on the top of the penstock, right before it starts its descent. The penstock 
itself will extend between the safety valve and the distributor, just before the 
powerhouse. 
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Exhibit - 3.9: Penstock Layout 

 

3.6.7 Pressure Shaft and Pressure Tunnel 
The arrangement of waterway after the surge shaft to powerhouse is vertical shaft 
and then horizontal high pressure tunnel. The data for this section is as follows: 

 Length of Vertical Shaft    54.0 m 
 Length of Horizontal Pressure Tunnel  153.0 m 
 Diameter (Excavated)    2.8 m 
 Diameter(Finished)     2.5 m 
 Concrete Lining Thickness    0.20 m 
 Length of Embedded Penstock   392.0 m 
 Penstock Diameter     2.50 m 
 No. of Anchor Block    6 

3.6.8 Powerhouse 
The powerhouse will be built on the cliff bordering the left bank of Jagran River. The 
cliff will be leveled by several meters, in order to offer an area allowing the turbines 
to be set at a level to maximize output, considering the flood risks. 

Considering the topographic and geologic formation, surface type powerhouse 
has been selected proposed on the left bank of Jagran River, 200m downstream 
of Mori nullah confluence with Jagran River. Sound rock is available near river bed 
and terrace exit at higher elevation. 
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3.6.8.1 Design Considerations 
The principal considerations in the design of the powerhouse are: 

 Four machines (Pelton turbines of 12 MW each) 
 Horizontal axis, four injectors per turbine 

Powerhouse will consist of one unloading bay, and two unit bays. Powerhouse size 
has been taken 25 m x 63.6 m including control room. 
 

Exhibit - 3.10: Layout of Power House 

3.6.9 Tailrace Tunnel 
Tailrace outlet culverts will be sized to suit the machine manufacturers requirements 
and that the will discharge directly out into the river. As they will be discharging 
above river water level for most of their life the outfall cascade down to river bed 
level will be designed along the lines for stepped spillways. 

The salient features of the tailrace are as hereunder: 

 Length of tailrace channels    6.0 m 
 Cross-section of individual tailrace channels  1.80 x 2.5 m2 
 Lowest elevation of tailrace channels   1593.0 m asl 
 Height of culvert above average river level  1595.0 m asl 
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Exhibit 3.11: Layout of Tailrace 

 

3.7 Implementation  
It is enviable that the project should be completed in the shortest possible 
practicable time. It will help to minimize interest during construction and financing 
charges and to allow generation of income from the sale of electric power at the 
earliest opportunity. 

During the construction phase, adequate resources must be available to mitigate 
any sources of delay. After completion of excavation, finishing activities should be 
scheduled to be completed in parallel to minimize the time required before the 
tunnel can be filled and the units commissioned. Other activities can be scheduled 
within the overall period. 

3.7.1 Raw Material, Water, Energy and Equipment 
The main requirements for construction materials arising from the nature of the 
proposed development will be: 

 Cement 
 Water for concrete production and washing and material preparation 
 Granular materials for a variety of engineering uses 
 Aggregates for concrete 
 Sand for concrete 
 Road capping material 
 Stone for rip rap. 
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3.7.2 Source of Raw Material 
With the exception of cement all other raw materials required will be available 
within and around the project site at very convenient distances. 

3.7.2.1 Water 
Water will be required for the concreting works and also for washing and material 
preparation purposes. Jagran River and Neelum River will be the main source of 
water. 

3.7.2.2 Granular Materials 
Large quantities of the construction material are available in the project area. It is 
assumed that all construction material except cement will be supplied from nearby 
borrow areas which have to be chosen carefully in order to keep environmental 
impacts to just bear minimum. Further borrow areas have to be rehabilitated at the 
end of the works. 

3.7.2.3 Sand and Gravel Deposits 
Extensive alluvial deposits consisting of sand and gravels have been identified in 
the project area. Some reasonable deposits of sand are also available. Rocks of 
metamorphic origin are exposed on the both banks of weir site with thin cover of 
talus / morainic material comprising of angular boulders and gravel with sand and 
appreciable amount of fines (ABGM). 

3.7.2.4 Energy 
During construction, the EPC contractor is expected to have self-generation to 
meet his electrical needs (diesel generators on site in a distributed fashion). During 
operation, the power plant will take power from the electrical grid only during 
routine start-up operation. 

3.7.2.5 Equipment 
Among the major equipment / machines for the power plant include the followings: 

 Turbines 
 Generators 
 Governors 
 Penstock 
 Penstock Guard Valves 
 Main Inlet Valves 
 Generator Excitation System 
 Powerhouse Gantry Crane 
 Isolated Phase Bus-bars 
 Main Power Transformers 
 Generator Step-Up Transformers 
 Unit Auxiliary Transformers 
 High Voltage Switchgear 
 Generator Circuit Breakers 
 Fire Protection 
 Water Systems and Sanitary Drainage 
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 Oil Treatment System 
 Compressed Air Systems 
 High Pressure Oil Systems 
 Trashracks, Gates and Stoplogs 
 Control, Instrumentation and Communications Systems 
 Generator and Turbine Condition Monitoring Equipment 
 Metering equipment 
 Communications equipment 
 Grounding System equipment 
 Ventilation and Air Conditioning equipment 
 Powerhouse Lift 

3.7.2.6 Construction Spoil 
The major source of construction spoil is likely to be generated from the excavation 
of the diversion structure, intake foundations, tunneling, etc.  It is estimated that a 
large quantity of construction spoil will be generated from the excavation works.    

Potential negative impacts on the landscape and downstream sedimentation, 
resulting from inadequate spoil disposal and management, need to be mitigated 
through an ESMMP.    

The spoil would be dumped on the mild slopes near to the project site and 
subsequently these slopes would be covered with alluvial material so that 
plantation / greenery could be grown and the spoils become environmentally 
acceptable.   

Negative impacts arising from the inappropriate spoil disposal during construction 
are considered to be of moderate magnitude. 
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4 CHAPTER 4 “ALTERNATIVE PROJECT LAYOUTS” 

4.1 General 
Jagran River is the right bank tributary of Neelum River, located about 68 km 
upstream of Muzaffarabad. The Jagran River is medium size stream with cluster of 
population up to 25 km inside valley. With its steep gradient and perennial flows, 
the Jagran River has been recognised as ideally suited for cascade hydropower 
development. Kundal Shahi power station of 2.0 MW was the first to be developed 
in the lower 1 km stretch of the River, while Jagran-I with installed capacity of 30.4 
MW was developed in upper middle reach about 10 years ago. 

The river stretch between existing Jagran-I and Kundal Shahi power station was 
planned and now under study in two stages as Jagran-II and Jagran-III hydropower 
projects. Jagran-lV is also under study and will be developed upstream of Jagran-
l. Work on these new schemes is presently at the development stage: 

  A feasibility study of 43.5 MW Jagran-II was prepared by the French 
 Consultants in year 1999. 
 A feasibility study of Jagran-III is presently being prepared in Private 
 Sector. 
 The Jagran-IV was identified by AJK-HEB as covering a three (03) km stretch 

of the river just upstream of Jagran-I diversion weir. A draft feasibility report 
of for this scheme with a design capacity of 22 MW has been recently been 
submitted by the Consultants. 

In this Jagran-ll Technical Design Report, alternate layouts have been developed 
for the 3.7 km reach of river below Jagran-l and compared with the original Jagran-
ll project concept. All development alternatives have been located on the left 
bank as this offers the most favourable morphology and geological conditions. All 
Project components, design discharges and installed capacity have been 
thoroughly checked against the latest topography, geology and river flow data. 
The effects of the climatic conditions and operational difficulties faced at Jagran-
l have also been taken into consideration. 

4.2 Topographic Features 
The Jagran River valley is covered on General Topographic maps of Survey of 
Pakistan (SOP) Sheet No. 43-F/14, 43-F/10, and 43-F/13. 

The Jagran River descends from glaciers in the mountains to EL 1330 m asl at its 
confluence with the Neelum where the total catchment area is estimated at some 
430 km2. In the lower 25 km stretch of Jagran River, the valley is populated and 
several streams join the river. At higher elevations the valley is sparsely populated 
due to heavy snowfall and both topographic and geological conditions are poor. 

With good perennial flows and steep gradients the Jagran River offers an attractive 
hydropower energy source to meet the demands of the AJ&K regional grid. This is 
further enhanced by the existence of jeepable access roads and construction 
camps already developed for construction of the existing Jagran-l and Kundal 
Shahi hydropower stations which may be upgraded at minimum cost for the new 
works. 
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The Jagran-ll project area is located over a 3.7 km intermediate reach of river which 
offers some 233 m generation head below the Jagran-ll outfall. Whilst the river flows 
in a deep valley access tracks already exist in the vicinity of the intake and 
powerhouse sites. 

4.3 Project Layout Alternatives 
For the selected Jagran-ll development reach, five alternate project layouts have 
been studied. The powerhouse site is the same for all alternatives but three different 
weir locations have been considered. 

In the original feasibility study concept the diversion weir was located about 100 m 
downstream of the Jamgar nullah confluence and some 600 m downstream of the 
Jagran-l outfall. This review has taken into consideration the significant 
topographical changes to the river bed brought about by the 2010 flood and the 
additional 30 m head that may be gained by moving the diversion weir site 
upstream of the Jamgar nullah confluence. To utilise this available head two 
alternate weir sites, about 150 m and 325 m downstream of the Jagran-l outfall 
have been identified. 

For each alternative, the intake would be connected to surge tank and pressure 
shaft/penstock through a low pressure tunnel. The proposed powerhouse location 
is on the left bank of Jagran River, 300 m upstream of confluence of Aachimunda 
nullah with Jagran River. Using the original and two alternate weir axes, the 
following five alternate project layout have been conceived and evaluated to 
arrive at technically sound and economically attractive layout. 

Alternate-I: Weir axis is located at the original feasibility study axis 100          m 
downstream of Jamgar nullah confluence with Jagran River. 

Alternate-II: Weir axis is located 150 m downstream of outfall of Jagran-I 
powerhouse. The scheme operates without flows from Jamgar 
nullah. 

Alternate-IIA: Weir axis is same as that of Alternate-II but with an additional 
diversion weir on Jamgar nullah and diversion channel to convey 
Jamgar nullah flows during low flow period to the Jagran-II 
headpond. 

Alternate-III: Weir axis is located 325 m downstream of outfall of Jagran-I 
powerhouse. The scheme operates without flows from Jamgar 
nullah. 

Alternate-IIIA: Weir axis is same as that of Alternate-III with diversion weir on 
Jamgar nullah and diversion channel to convey Jamgar nullah 
flows during low flow period to the Jagran-II headpond. 

Alternatives II and III provide additional gross head of 30 m and 22 m respectively 
as compared with that of Alternate-I. 

The surge, pressure shaft/penstock alignment, powerhouse and tailrace were same 
for all three alternates. The only differences between alternate layouts are due to 
weir location and headrace tunnel alignment. 
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4.3.1. Alternate Project Layout – I 
The weir site has been located 100 m downstream of Jamgar nullah confluence 
with Jagran River and the powerhouse site is approximately 300 m upstream of the 
Aachimunda nullah confluence with Jagran River. The diversion waterways would 
comprise of 100 m connecting tunnel, desander, 3700 m long low pressure tunnel, 
surge tank, pressure shaft/penstock 580 m long and surface powerhouse. 

The coordinates of weir and powerhouse sites are listed below. 

The weir crest has been proposed at El. 1810 m asl and the design discharge would 
be dropped back into Jagran River at El. 1599 m asl. The design discharge has been 
taken as 29.0 m3/s for estimation of power and energy. 

Estimation of Power and Energy Alternative-I 
Head water level 1810 masl Headrace length  3700 m 
Turbine level 1599 masl Penstock length 580 m 
Gross Head 211.0 m Penstock diameter 2.5 m 

Turbine Efficiency 90.2% Transformer 99% 
Generator 96%  Plant Factor 50.47 

The salient features of project layout Alternate-I are presented below. 

Salient Features of Alternative – I 
  Design Discharge 29.0 m3/s 
  Gross Head 214.0 m 
  Design Capacity 48.0 MW 
  Mean Annual Energy 212.23 GWh 

Site Latitude Longitude Elevation (masl) 

Weir 34°35’52” 73°45’54” 1810 

Powerhouse 34°34’56” 73°47’24” 1599 
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 Plant Factor 50.47 % 
  Type of Weir Weir with Lateral Intake 
  Height of Weir above NSL 10 m 
  Crest Length of Weir 50 m 
  Headrace low pressure tunnel 3700 m 
  Diameter of Tunnel 4.2 m 
  Penstock 580 m 
  Penstock Diameter 2.40 m 
  Type of Powerhouse Surface Powerhouse 
  Number of Units 4, Francis 300 rpm 
 Project Base Cost 68.0 Million Euro 

4.3.2. Alternate Project Layout – II 
The proposed weir site is some 150 m downstream of Jagran-I tailrace outfall. The 
powerhouse site is same as identified for alternate-I (i.e. some 300 m upstream of 
the Archimunda nullah confluence). The diversion waterways will comprise a 53 m 
long embedded channel, 70 m long connecting tunnel, desander, 3900 m long low 
pressure tunnel, surge tank, 580 m long pressure shaft/penstock and surface 
powerhouse. 

The geological conditions for the low pressure tunnel, surge tank and embedded 
penstock are considered favourable. The coordinates of weir and powerhouse sites 
are listed below: 

The weir crest has been proposed at El. 1840 m asl and the design discharge would 
be dropped back into Jagran River at El. 1599 m asl. The design discharge has been 
taken as 25.0 m3/s for estimation of power and energy. 

Estimation of Power and Energy Alternative-II 
Head water level 1840masl Headrace length  3900 m 
Turbine level 1599 masl Penstock length 620 m 

Gross Head 241.0 m Penstock diameter 2.5 m 

Turbine Efficiency 90% Transformer 99% 
Generator 96% Plant Factor  51.09% 
  

Site Latitude Longitude Elevation (m asl) 

Weir 34°35’12” 73°45’50” 1840 

Powerhouse 34°34’56” 73°47’24” 1599 
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The salient features of project layout Alternate-II are presented below. 

Salient Features of Alternative – II 
 Design Discharge 25.0 m3/s 
  Gross Head 241 m 
  Design Capacity 48.0 MW 
  Mean Annual Energy 214.88 GWh 
  Plant Factor 51.09 % 
  Type of Weir Weir with Lateral Intake 
  Height of Weir above NSL 8 m 
  Crest Length of Wei 40 m 
  Headrace Tunnel Length 3900 m 
  Diameter of Tunnel 4.0 m 
  Penstock 620 m 
  Penstock Diameter 2.50 m 
  Type of Powerhouse Surface Powerhouse 
  Number of Units 4, Vertical Pelton 300 rpm 
  Tailrace Length 6 m 
 Project base cost 68.0 Million Euros 

4.3.3. Alternate Project Layout - II A 
The weir and powerhouse sites are same as considered for Alternate-II. An 
additional weir intake has been proposed on Jamgar nullah at a suitable elevation 
to enable flows of up to 4.0 m3/s to be diverted through 810 m long conveyance 
channel to the Jagran-II headpond. Such additional flows in winter period would 
help to increase power and energy when Jagran river discharges are low. 
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The coordinates of weir and powerhouse sites are listed below: 

The weir crest has been proposed at El. 1840 m asl and the design discharge would 
be dropped back into Jagran River at El. 1599 m asl. The design discharge has been 
taken as 25.0 m3/s for estimation of power and energy. 

Estimation of Power and Energy Alternative-II A 
Head water level 1840 masl Headrace length 3900 m 
Turbine level 1599 masl Diversion channel 670 m 
Gross Head 241.0 m Penstock length 620 m 
 

Turbine Efficiency 90% Transformer 99% 
Generator 96% Plant Factor  52.89% 

The salient features of project layout Alternate-II A are presented below. 

Salient Features of Alternative - II A 
  Design Discharge 25.0 m3/s 
  Gross Head 241 m 
  Design Capacity 48.0 MW 
  Mean Annual Energy 222.43 GWh 
  Plant Factor 52.89 % 
  Weir on Jamgar Nullah Tirolean Weir 
  Height of Tirolean Wei 2.0 m 
  Length of diversion channel 810 m 
  Discharge for diversion channel 4.0 m3/s 
  Weir on Jagran River Weir with Lateral Intake 

Site Latitude Longitude Elevation (m asl) 

Weir 34°35’12” 73°45’50” 1840 

Powerhouse 34°34’56” 73°47’24” 1599 
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  Height of Weir above NSL 8 m 
  Crest Length of Weir 30 m 
  Headrace Tunnel Length 3900 m 
  Diameter of Tunnel 4.0 m 
  Penstock 620 m 
  Penstock Diameter 2.50 m 
  Type of Powerhouse Surface Powerhouse 
  Number of Units 4, Vertical Pelton 300 rpm 
  Tailrace Length 6 m 
 Project base cost 69.245 Million Euros 

4.3.4. Alternate Project Layout – III 
The weir has been proposed about 325 m downstream of tailrace of Jagran-I 
powerhouse. The powerhouse site is same as identified for alternate-I (i.e. some 300 
m upstream of the Archimunda nullah confluence). Diversion waterways will 
comprise a 75 long connecting tunnel including power intake, desander, 3850 m 
long low pressure tunnel, surge tank, 599 m long pressure shaft/penstock and 
surface powerhouse. The geological conditions for low pressure tunnel, surge tank 
and embedded penstock are considered favourable. 

The coordinates of weir and powerhouse sites are listed below: 

The weir crest has been proposed at El. 1832 m asl and the design discharge would 
be dropped back into Jagran River at El. 1599 m asl. The design discharge has been 
taken as 26.0 m3/s for estimation of power and energy. 

Estimation of Power and Energy Alternative-III 
Head water level 1832 masl Headrace length 3850 m 
Turbine level 1599 masl Penstock length 599 m 
Gross Head 241.0 m Penstock diameter 2.5 m 
Turbine Efficiency 90.5% Transformer 99% 
Generator 96% Plant Factor  50.51% 
  

Site Latitude Longitude Elevation (m asl) 

Weir 34°35’12” 73°45’50” 1832 

Powerhouse 34°34’56” 73°47’24” 1599 
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The salient features of project layout Alternate-III are presented below. 

Salient Features of Alternative – III 
 Design Discharge 26.0 m3/s 
  Gross Head 233 m 
  Design Capacity 48.0 MW 
  Mean Annual Energy 212.50 GWh 
  Plant Factor 50.50 % 
  Type of Weir Weir with Lateral Intake 
  Height of Weir above NSL 10 m 
 Crest Length of Weir 40 m 
  Headrace Tunnel Length 3850 m 
  Diameter of Tunnel 4.0 m 
  Penstock 599 m 
  Penstock Diameter 2.50 m 
  Type of Powerhouse Surface Powerhouse 
  Number of Units 4, Vertical Pelton 300 rpm 
  Tailrace Length 6 m 
 Project base cost 68.684 Million Euros 

4.3.5. Alternate Project Layout – IIIA 
The weir and powerhouse sites are same as considered for Alternate-III. An 
additional weir intake has been proposed on Jamgar nullah at a suitable elevation 
to enable flows of up to 4.0 m3/s to be diverted through a 510 m long conveyance 
channel to the Jagran-II headpond. Such additional flows in winter period would 
help to increase power and energy when Jagran River flows are low. 
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The coordinates of weir and powerhouse sites are listed below: 

The weir crest has been proposed at El. 1832 m asl and the design discharge would 
be dropped back into Jagran River at El. 1599 m asl. The design discharge has been 
taken as 26.0 m3/s for estimation of power and energy. 

Estimation of Power and Energy Alternative-III A 
Head water level 1832 masl Headrace length 3900 m 
Turbine level 1599 masl Diversion channel 670 m 
Gross Head 241.0 m Penstock length 599 m 

 
Turbine Efficiency 90.5% Transformer 99% 
Generator 96% Plant Factor  52.35% 

The salient features of project layout Alternate-III A are presented below. 

Salient Features of Alternative - III A 
 Design Discharge 26.0 m3/s 
  Gross Head 236 m 
  Design Capacity 48.0 MW 
  Mean Annual Energy 220.27 GWh 
  Plant Factor 52.35 % 
  Weir on Jamgar Nullah Tirolean Weir 
  Height of Tirolean Weir 2.0 m 
  Length of diversion channel 670 m 

Site Latitude Longitude Elevation (m asl) 

Weir 34°35’12” 73°45’50” 1832 

Powerhouse 34°34’56” 73°47’24” 1599 
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  Discharge for diversion channel 4.0 m3/s 
  Weir on Jagran River Weir with Lateral Intake 
  Height of Weir above NSL 10 m 
  Crest Length of Weir 40 m 
  Headrace Tunnel Length 3850 m 
  Diameter of Tunnel 4.1 m 
  Penstock 599 m 
  Penstock Diameter 2.40 m 
  Type of Powerhouse Surface Powerhouse 
  Number of Units 4, Vertical Pelton 300 rpm 
  Tailrace Length 6 m 
 Project base cost 68.858 Million Euros 

4.4 Comparison of Alternative Layouts 
4.4.1  Gross Head and Power Potential 
The gross heads for three alternates: I, II and III are 211 m, 241 m and 233 m 
respectively. The utilisation of more head with Alternate-II or III is preferred as 
compared with Alternate-I. 

To facilitate comparison of the alternative options it has been assumed that they 
all have a common installed capacity of 48 MW requiring design discharges of 29.0, 
25.0 and 26.0 m3/s for Alternates -I, II and III respectively. 

The annual energy and plant factor of Alternates II and III are greater than that of 
Alternate-I. With higher gross head and low design discharge, Alternate-II and 
Alternate-III are preferred over Alternate-I. 

4.4.2 Project Layout 
The increased design discharge for Alternate-I require relatively larger water ways, 
desander, surge tank and powerhouse facility, although the Alternate-I headrace 
tunnel will be some 200 m shorter that of Alternate-II. Due to lower design discharge, 
higher plant factor and relatively smaller waterways, Alternate-II is preferred over 
Alternative-I. 

Alternate-II A has same design discharge but it involve longer water ways and weirs 
on two streams. Due to shorter length of water, Alternate-II is preferred over 
Alternate-II A. 

Similarly, for intermediate weir axis, Alternate-III is preferred over Alternate-IIIA due 
to shorter length of water ways to be developed as the difference in energy to 
produce same installed power 48.0 MW is not significant. 

The above comparison of five alternate layouts indicates that Alternate III with 
intermediate weir axis located 325 m downstream of outfall of Jagran-I has 
comparatively better cost and economic parameters. The base cost is less and 
cost per kWh, is relatively better as compared with other alternatives. It is pertinent 
to mention that the environmental impact in case of all alternates has almost no 
effect therefore the decision of selection of alternate was done on the basis of 
financial and economic analysis. 
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5 CHAPTER 5 “ENVIRONMENTAL & SOCIAL BASELINE” 
The existing status of the environmental settings around the project site along with 
future likely trends of development and any change to occur in the land use 
pattern, especially industrialization trends, were the major considerations (spatial 
and temporal boundaries) while taking stock of the existing and expected 
conditions. 

5.1 Area of Study 
Exhibit 5.1: Satellite view of the study area 

 

5.2 Delimitation of the Study Area 
From environmental point of view, the study area is defined as the areas of project 
influence. In area of project, there would be some areas directly affected or 
affected most while others may be influenced indirectly or with marginal impacts. 
For this project, the areas, which would be directly affected, are as follows: 

 Areas falling in the close vicinity of the project’s main components i.e. weir, 
powerhouse, surge tank/tunnel, access tunnels etc. 

 Areas, which would be used for establishing construction camps and 
colonies. 

 Areas that would be utilized or used for spoil dumps. 
 The areas used for quarrying purposes. 
 Haul tracks area. 
 Main Neelum Valley Road patch comes in the close vicinity of weir house 

construction site. 
Three components of the project environment have been covered under this study 
to establish the baseline, include; 

I. Physical or Land Environment 
II. Biological Environment  
III. Socioeconomic Environment 
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Exhibit 5.2: Areas directly affected or affected most from environmental point of 
view 

 
 

5.3 Physical/Land Environment 
5.3.1 Topography 
The topography of the area is mainly hilly and mountainous. Generally, the slopes 
on either bank of the Jagran River are quite steep. Some small terraces found in 
area where people cultivate crops. River flows in the center of the valley, at some 
places river gorge is very narrow and mountains are very steep. Terrains are 
covered with vegetation and trees  
5.3.1.1 Topography of Neelum River Catchment 
Neelum River has a number of small to medium size nullahs joining from either bank. 
Main Neelum River rises on the south-west side of Deosai plain with a number of 
peaks like Kaobai Gali 5666 masl, Betagah 4668 m  asl,  Burzil pass 4199 m asl and 
Shalamar 4764 m asl. In the initial portion Minimarg nullah is joined by right bank 
tributary Burzil nullah to it as Kishen Ganga River and Potalwan nullah is its left bank 
tributary in Indian held Kashmir. Kishen Ganga River becomes Neelum River as it 
enters into AJ&K, 5 km upstream of Taobut. 

From Taobut to Kel, the right bank tributaries of Neelum River are Gagai River, 
Falowai nullah, Janawahi nullah and Baral River and the left bank tributaries are 
Hant-i-Naushahra and Mastil nullahs. From Kel to Nausehri, left bank tributaries are 
Lashdat nullah, Dudhnial nullah, Keran nullah, Kaiban nullah and Katha Qazi Nag 
and right bank tributaries are Gamot nullah, Changan nullah, Dowarian nullah, 
Chutiari nullah and Jagran River. From Nausehri to Muzaffarabad, Pankot nullah is 
left tributary and Jing da Katha, Bheriwala Katha and Ghoriwala Katha are the right 
bank tributaries. 

The main stream of Neelum River from Taobut to Dudhnial flows with average bed 
gradient of 6.0 m/km. From Dudhnial to Nausehri, Neelum River flows with an 
average bed gradient of 13 m/km. From Nausehri to Muzaffarabad, the average 
bed gradient of Neelum River is 7.5 m/km.  
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5.3.1.2 Detailed Topographic Survey 
Topographic survey of Jagran II Hydropower Project was carried out for the whole 
project area. Suitable polygonal traverses were developed individually at 
proposed intake and powerhouse site area. The polygon was divided into triangles 
and triangulation was carried out starting with the one having baseline as one of 
its sides. The detailed topographic survey at the site was carried out using the Sokkia 
Total Station. 

Leveling was carried out using Auto Level having least count of 0.001 m and the 
elevations at all polygonal traverse points were determined. The topographic 
sheets were used for the marking of different alternatives, placement of 
component structures and alignments. For geological investigation of powerhouse 
and intake area and mainly for rock overburden contact, plain table maps at scale 
1:2,500 and at scale 1:1,000 were developed using the same polygonal traverse 
points and results of leveling. 

To obtain fine working details and to facilitate placement of diversion weir, intake, 
sand-trap, diversion tunnel, cofferdam, each at the proposed dam site including 
both options covering about 402 hectares has been mapped on scale 1:1,000 with 
contour interval of 2 m. 

Accurate and up to date spatial information is a pre-requisite for planning and 
designing of any project to be implemented on ground. Traditional techniques of 
surveying assisted with modern mapping techniques for quick, economical and up 
to date information has been used. 

Exhibit. 5.3:Topographic survey of Jagran II Hydropower Project 
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5.3.2 Geography of Neelum 
Neelum Valley lies on both sides of the river Neelum. The geographical features 
enhance the natural beauty of the Valley. Its elevation, a mere 2,000 feet at the 
start, gradually rises till it attains a height of 16,000 feet. On both sides there are high 
mountains and peaks. Nearly all the forest wealth of Azad Kashmir is to be found in 
this part of the State. 

The forest wealth abounds in the Neelum Valley. Deodar, pine, fir, wild walnut, 
strawberry and hosts of other high stature trees and other types of wild growth and 
herbs are the treasure of the valley. Besides being invaluable in economic terms, 
the variety of natural growth offers captivating scenery. 
5.3.2.1 Geomorphology of the Project Area 
Drainage Pattern (Project Area) 
The general drainage pattern in the vicinity of Jagran River is the combination of 
dendritic and trellis patterns, though at places radial pattern in loose overburden 
material has also been observed which is shown in Exhibit 5.4  

Exhibit 5.4 Drainage pattern of Project Area 

5.3.2.2 Elevation of the Project Area 
Project area has an elevation of 1599 m at power house and almost 1800 m at weir 
site. Exhibit 5.5 shows the elevation map of the project area. 
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Exhibit 5.5: Elevation of the project Area 

5.3.2.3 Terraces 
The terraces are well stratified and their fragments range from clay, silt and sand to 
gravel, cobble and boulder (ABGM). These boulder, gravel and cobbles are 
angular to sub-rounded, loose to semi consolidated. These are present at different 
elevations throughout the valley in general and within the project area in particular.  
5.3.2.4 Talus Cone / Colluvial Material 
Loose scree along the hill slopes is widespread in the area. These scree deposits 
conceal at many places the surface geological information such as the geological 
structural details and lithological contacts underneath. Generally, the colluvial 
material is morainic in origin brought about by avalanches in different episodes. 

5.3.3 Catchment Area 
Jagran River is a right bank tributary of Neelum River having confluence with the 
Neelum River at Kundal Shahi village which is about 68 km from Muzaffarabad.  The 
approximate travel time from Muzaffarabad to Kundal Shahi village is about 2.5 
hours.  The main road runs along the right bank of Neelum River via Nausehri up to 
Kel town. 

Catchment area of the Jagran River at its confluence with Neelum River is about 
430 km2 and up to weir intake, it is 262 km2.  The elevation at its confluence with 
Neelum River is 1330 m asl.  The average gradient of Jagran River in the project 
area is about 4.4 %. 

Kutton village is located on the right bank and Thunian village is located on the left 
bank of Jagran River.  The valley is populated on either bank at the higher 
elevations, where the terraces are available. 

The entire stretch of the Jagran River in the project area was viewed and it is 
considered that the left bank is more suitable for proposing the project layout with 
tunnel and surface powerhouse.  
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Exhibit. 5.6: Catchment area of Jagran II Hydro Power project 

 
5.3.4 Geology of Neelum 
The Geological Map of the Neelum Valley is shown in Exhibit 5.7. As can be seen 
from this Exhibit, the metamorphic crystalline rocks outcropping in the valley 
constitute the cover as well as the basement and the crystalline rocks outcropping 
in the Neelum valley are mainly of Salkhala series of Pre-Cambrian to Cambrian 
age. 

Exhibit 5.7: Geological Map of Neelum Valley 
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The main lithostratigraphic units are the Precambrian Naril Group, the Precambrian 
- Cambrian Kundal Shahi Group and the Upper Paleozoic to Mesozoic Surgun 
Group as presented However, the rocks outcropping in the region of interest and 
surrounding the Jagran - II Hydropower Project area are described in the Table - 5.2 
and also in Exhibit 5.7. The rocks outcropping in Neelum Valley are described in the 
Table 5.1. 

Table 5.1: Rock Units in the Neelum Valley 

 
It can be seen from the tables and Exhibits that the Neelum Valley is mainly 
occupied by the crystalline rocks belonging to the Salkhala series. 

Main rock units outcropping in the Neelum valley and belonging to Salkhala series 
are given below:   

• Naril : Pre-Himalayan Basement 
• Kundal Shahi Group : Pre- Himalayan Cover 
• Surgun Group : Himalayan Cover 

All the above mentioned groups are intruded at places by meta-dolerites and 
amphibolites, collectively called metabasites. All the lithostratigraphic units occur 
both in the LHC and HHC and have undergone variable grade of metamorphism. 
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Table 5.2: Rock Units in the Region of Interest Surrounding the 
Proposed Project Area 

 
 

5.3.4.1 Geology of the Project Area 
The rocks exposed at the intake area are comprised of schists. The intake area 
includes weir, connecting tunnel, desander / sandtrap and intake tunnel portal, 
flushing pipe, and cofferdams located upstream and downstream of the weir.   

The outlet area includes the surge shaft / tank, penstock / pressure shaft, surface 
powerhouse, tailrace tunnel and switchyard areas.   

The surface geological mapping covering the project area has been carried out 
by the Consultants on the topographic sheets at scale 1:1,000, by using Total 
Station. Soil units and rock units are marked on the maps. Structural discontinuities 
joints and foliation trends are also marked on the maps.   

The maps and geological-sections produced in this report are prepared on the 
appropriate scales. The various lithological units occupying the project area as can 
also be observed from the surface geological map are described in the sub-
sections hereunder. 
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Exhibit 5.8: Geology of Project Area 
 

5.3.5 Seismicity and Tectonics 
The intercontinental collision between the Eurasian and Indian plates has resulted 
in intense deformation with complex folding involving strike-slip and thrust faulting 
and crustal thickening expressed as a series of thrust faults accompanied by a 
continental subduction process. The major regional thrust faults, related to the 
intercontinental collision include Main Karakorram Thrust (MKT), Main Mantle Thrust 
(MMT), Main Boundary Thrust (MBT), Panjal Thrust (PT), Main Central Thrust (MCT), 
Main Frontal Thrust (MFT) and Salt Range Thrust (SRT). The planes of these faults run 
nearly parallel to the collision boundary as shown in the Exhibit: 5.9. 

Exhibit 5.9: Tectonic Zones and Features in Northern Pakistan and AJ&K 
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On the basis of these regional thrust faults related to intercontinental collision, five 
major fault zones have been recognised in Northern Pakistan including AJ&K as 
indicated in Exhibit 5.9. These fault zones include the Northern Suture (NS) or MKT, 
the MMT or Indus Suture (IS), MCT, MBT, MFT and SRT. These fault zones generally 
trend E-W, dividing the Himalayan orogenic belt in the five main tectonic zones. 
The Asian Plate (AP), the Kohistan Island Arc (KIA), the Higher Himalayan Crystalline 
Unit (HHC), the Lesser Himalayan Crystalline Unit (LHC) and the Sub-Himalayan Unit 
(SH). 
5.3.5.1 Geo-Tectonic Setting of Neelum Valley 
The major Himalayan tectonic units are well exposed along the relatively 
accessible Neelum valley. These tectonic units are the result of collision between 
the Eurasian (N) and Indian (S) plates. The various tectonic zones and features in 
Northern Pakistan including AJ&K are shown in Exhibit 5.9. As can be seen from this 
Exhibit, the Neelum Valley and the proposed project area lie in the Himalayan 
Crystalline, Schuppen Zone which is a sub-division of the Karakorram - Himalaya 
Crystalline and Thrust Zone, and is delineated by MMT in the North and Panjal Thrust 
in the South.   

The East-West trend of the fault zones is disturbed locally by two tectonic semi-
windows, the Nanga Parbat Syntaxis (NPS) and the Hazara - Kashmir Syntaxis (HKS). 
The area connecting these two syntaxes including Jagran - II Hydropower Project 
area is being affected by an exceptional rate of uplift; presently, reaching 7 
mm/year. Regional geology and tectonic history of Northern Pakistan and Kashmir 
shows that E-W trend of fault zones is disturbed locally by two tectonic semi-
windows, i.e., the Nanga Parbat Syntaxis and Hazara Kashmir Syntaxis. Jagran-II HPP 
falls in the region where exceptionally high rate of uplift has been observed in the 
past. The hydropower projects in this region are being planned and constructed 
with due consideration for Seismic Hazard Assessment specific to the project area. 
In Seismic Hazard Analysis, the Maximum Design Earthquake (MDE) and Operating 
Basis Earthquake (OBE) are determined in terms of the Peak Ground Acceleration 
(PGA). For the proposed Jagran-II HPP, MDE and OBE values have been estimated 
and would be used for the design of weir, powerhouse and the allied structures   

Many of these tectonic units are encountered in a SW - NE traverse along the 
Neelum valley. The MBT which separates the SH from the LHC lies near the bridge 
of Nausehri, about 40 km NE of Muzaffarabad 

Near the village of Lawat, approximately 100 km from Muzaffarabad on Neelum 
valley road, the MCT separates the LHC to the south from the HHC, which extends 
north and east to the village of Kel. These tectonic units share the same 
stratigraphic features, but differ in their tectono-metamorphic evolution.   

The deformation history of the Neelum valley rocks is strongly related to the plate 
tectonic model describing the progressive convergence of the Indian and Eurasian 
Plates, and with the described metamorphic evolution.   

In Pakistan the first manifestation of the N-S convergence between the two plates 
was the southward to south-eastward over thrusting (more than 150 km) of the 
Kohistan Island Arc over northern margin of the Indian continent along the MMT.  

The early thrusting probably occurred between the Cretaceous and the Eocene at 
the latest. During the same period, rocks of the Neelum valley suffered compressive 
and shearing stress associated with the progressive development of the Himalayan 
metamorphism.   
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Metamorphic grade and ductile deformation increase from the youngest and 
lower most unit, i.e., Sub-Himalayas; to the oldest and upper most unit, i.e., Higher 
Himalayas. 

5.3.6 Construction Material 
Construction material required for various structures of the proposed Jagran - II 
Hydropower Project is considered available in sufficient quantity. Boulders and 
gravel (ABGM) and (RBGM) type of material is found at the slopes, terraces and in 
the river bed respectively. 

5.3.7 Preliminary Foundation Evaluation 
On the basis of surface geological mapping and field observation, preliminary 
foundation evaluation of various structures proposed for Jagran – II Hydropower 
Project has been made. These are individually described in the following sections. 
5.3.7.1 Weir Site 
The weir shall be constructed on Jagran River.  The surface geological mapping of 
weir site has been carried out on scale 1:1,000 and presented in this report on scale 
1:2,000.  

The valley is passing through its stage of maturity according to geo-morphological 
classification. As can be seen from the surface geological map the surface area of 
weir is mainly covered with overburden comprising ABGM and RBGM on both 
banks and RBG in the river bed. Rock (schist) is exposed along the left bank of the 
river as well as in the area further eastward suggesting that bedrock may be 
present at shallow depth in the left bank area along the weir. Rock is also exposed 
just downstream of the weir axis along the right bank area. It is anticipated that 
bedrock shall be encountered at deeper depth in the right bank area as 
compared to left bank.   

Maximum size of boulder in this area is up to 8 x 10 x 6 m. The river bed is comprised 
of medium to large sized boulders and gravel with little amount of sand (RBG). The 
thickness of overburden is yet to be known. It is however, anticipated that the left 
abutment of weir shall be founded on rock (schist) after removing thin cover of 
overburden, while the right abutment may also be founded on rock, if rock is 
encountered at shallow depth. In the river bed, rock is anticipated to be present 
at about 5 m depth.   

Geotechnical and soil investigation at the weir include drilling of two boreholes, 
one at the right bank and the other at left bank of Jagran River. The main objectives 
of drilling are to find the thickness of overburden, to examine type and nature of 
rock if it encounters, to perform in-situ permeability test in overburden, water 
pressure test (Lugeon) in rock and to collect samples to perform various laboratory 
tests to determine the strength and the engineering characteristics of foundation 
strata.   

The slopes are generally stable making angle between 35°-45° with horizontal. A 
good quality of construction material for aggregates is available upstream and 
downstream area of the proposed weir site. The material includes large sized 
boulders, gravel and sand. Selected boulders and gravel may be crushed to obtain 
the required grading as per ASTM standards and specifications.   
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5.3.7.2 Connecting Channel 
The surface geological mapping of connecting tunnel has been carried out on 
scale 1:1,000 and presented in report on scale 1:2,000. The connecting tunnel is 
located at left bank of the Jagran River. It shall be excavated mostly through rock 
(schist). 
5.3.7.3 Sand-trap 
The desander shall be excavated through rock (schists). One borehole at the 
sandtrap has been proposed to examine the nature and type of bedrock, its 
permeability and engineering properties by performing various laboratory tests on 
selected core samples. 
5.3.7.4 Headrace Tunnel 
Headrace tunnel having a length of about 3860 m shall be excavated mainly 
through rock (granitic gneiss) and partly through schist. Generally, the slopes along 
the headrace tunnel are considered to be stable.  The surface geological mapping 
covering the headrace tunnel area has been carried out by the Consultants on 
the topographic sheets at scale 1:1,000 in the field. Soil units and rock units are 
marked on the map. Location of Scan lines and exposures are also marked on the 
map. 

Exhibit 5.10: Geology along the head race tunnel 

5.3.7.5 Surge Tank 
The Surge Tank shall be excavated partly through overburden comprising mainly of 
(ABGM) and partly through the rock (granitic gneiss / schist). The surface geological 
mapping of pressure shaft and surge tank area has been carried out on scale 
1:1,000 and presented in report on scale 1:2,000. Scan lines are shown in the Exhibit. 

Hand specimens of rock were collected during surface geological mapping and 
handed over to the Client for their petrographic analysis. The results of the 
petrographic analyses shall be incorporated in the Detailed Design Report. 
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Exhibit 5.10 A: Geology along the head surge tank 

 
5.3.7.6 Pressure Shaft 
The pressure shaft shall be excavated through rock mainly comprising granitic 
gneiss. One borehole has been proposed at surge tank to know the thickness of 
overburden and top of the bedrock underneath, to examine the nature and type 
of bedrock, its permeability and engineering properties of rock by performing 
various laboratory tests on selected core samples. The drilling results will tell whether 
the surge tank will be founded on rock or not.  
5.3.7.7 Penstock 
The slope along the penstock alignment is stable and covered with overburden 
(ABGM) of variable thickness. Penstock shall be embedded in overburden. The 
thickness of overburden in this area is anticipated up to 15 m. 
5.3.7.8 Powerhouse 
The surface powerhouse shall be founded on rock (schist). The overburden 
comprising rounded boulder, gravel with sand and appreciable amount of fines 
(RBGM) shall have to be removed. One borehole has been proposed at 
powerhouse area to determine the nature, type and thickness of overburden and 
type of bedrock, its permeability and engineering properties by performing various 
laboratory tests on selected core samples. 
5.3.7.9 Tailrace Tunnel 
Tailrace channel proposed for the Jagran - II Hydropower Project is anticipated to 
be excavated mostly through rock (schists). The tail water will be drained into 
Jagran River. 
5.3.7.10 Access Tunnel 
It shall be excavated mostly through granitic gneiss rock with igneous intrusions at 
places. The purpose of this Adit / Access Tunnel is twofold:   

• To get access to Headrace Tunnel.    
• To perform in-situ rock mechanic tests during detailed engineering design 

stage. 
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5.3.8 Climate 
The climate of the catchment is characterized by very cold snowy winter and 
relatively pleasant summer. The high areas of the catchment are permanently clad 
with snow and glaciers. 

The climate data in Neelum valley is very scarce. One station in Neelum valley with 
limited climatologically record is located at Dudhnial. The nearest station to project 
area with long-term climatic data record is located at Muzaffarabad. 

Table 5.3: Long Term Climatic Stations in Jhelum River Basin 
The above table provides the mean annual rainfall data at various stations in 

Jhelum River catchment. Dudhnial and Muzaffarabad are two stations which 
represent the rainfall pattern in lower part of Neelum valley. The snowfall at higher 
elevation is not included in the rainfall data. 
5.3.8.1 Temperature 
One meteorological station with long record of temperature is located at 
Muzaffarabad, at a distance of about 95 km from the project area. The data has 
been collected from the Pakistan Meteorological Department in order to get the 
maximum and minimum temperatures on monthly and yearly basis. 

The mean monthly temperature at Muzaffarabad varies from 9° C in January to 
28.6° C in June and July and the average yearly temperature varies from 18° C to 
24° C. Mean monthly temperatures are graphically indicated in Exhibit  5.11; 
whereas; mean annual temperatures are shown in Exhibit 5.12. 

  

Station Mean Annual Rainfall (mm) 

Palak 1768 

Balakot 1718 

Garhi Duppata 1602 

Dudhnial 1541 

Muzaffarabad 1534 

Bagh 1415 

Sehr Kakota 1386 

Rawalakot 1375 

Kotli 1255 

Palandri 1230 

Mangla Dam 1221 

Rehman Bridge 1132 

Naran 1118 

Kallar 945 

Jhangi 921 
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Exhibit 5.11: Mean Monthly Temperature at Muzaffarabad 
 

 
January is the coldest month at the project site, when the temperature drops to 
several degrees below zero. The highest temperatures are experienced in the 
month of June. 

 

Exhibit 5.12: Mean Annual Temperature at Muzaffarabad 
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5.3.8.2 Precipitation 
Precipitation data of Muzaffarabad station was collected from Pakistan 
Meteorological Department in order to get maximum, minimum and average 
rainfall on monthly and yearly basis. Annual rainfall at Muzaffarabad (1955-2004) is 
shown in the following Exhibit 5.13. 

Exhibit 5.13: Mean Annual Precipitation at Muzaffarabad 

 
From November to May, during the winter period the precipitation is mainly brought 
by the western disturbances. The precipitation during this part of the year is 
approximately 690 mm. During summer period, i.e., from June to October, the 
precipitation in the catchment is induced by the monsoon rainfall and averages to 
about 844 mm. 

January is the coldest month at the project site, when the temperature drops to 
several degrees below zero. The highest temperatures are experienced in the 
month of June. 

5.3.9 Hydrology 
5.3.9.1 Description of the Catchment 
Jagran River is a right bank tributary of Neelum River having confluence with the 
Neelum River at Kundal Shahi village which is about 68 km from Muzaffarabad.  The 
approximate travel time from Muzaffarabad to Kundal Shahi village is about 4 
hours.  The main road runs along the right bank of Neelum River via Nausehri up to 
Kel town. 

Catchment area of the Jagran River at its confluence with Neelum River is about 
430 km2 and up to weir intake, it is 262 km2.  The elevation at its confluence with 
Neelum River is 1330 m asl.  The average gradient of Jagran River in the project 
area is about 4.4 %.    

Kutton village is located on the right bank and Thunian village is located on the left 
bank of Jagran River.  The valley is populated on either bank at the higher 
elevations, where the terraces are available.    
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The entire stretch of the Jagran River in the project area was viewed and it is 
considered that the left bank is more suitable for proposing the project layout with 
tunnel and surface powerhouse. 
5.3.9.2 Hydrological Stations 
The long term flows are required at the diversion site to design the proposed 
project.  Daily flows at the proposed weir site have been calculated to estimate 
the water availability at the project by using different approaches. 

The specific flows of various gauging stations in the region are presented in Table 
5.4. 

The following table indicates that two long term stations at Muzaffarabad and 
Naran have almost same specific flows. 

  Table 5.4:  Specific Flows of Various Gauging Stations 

 
Flows record at Kundal Shahi and Thunian is important to be used for estimation of 
flows at weir site of the project.  Kundal Shahi station is preferred over the Thunian 
station as the length of data period at Kundal Shahi is more than that of at Thunian. 

Jagran Nallah flowing through relatively stretched part of the valley. 
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5.3.9.3 ESTIMATION OF FLOWS 
Long term flow data series at the diversion weir site is a pre-requisite for the 
designing of the project.  The long term flow data at the project site is not available 
and only a few years flow data is available at Thunian and Kundal Shahi on Jagran 
River.   There is a need for transposition of series of flow from a gauging station 
where long term flow data is available, i.e., Muzaffarabad and Naran.  Therefore, 
these stations are checked for correlation with Jagran River at Kundal Shahi and 
extended a series of flow at the diversion weir site. 

Muzaffarabad station has been preferred over Dudhnial and Nausehri stations due 
to longer period of record for extension of flows of Jagran River at Thunian and 
Kundal Shahi. 

Confluence of Jagran Nallah with Neelum River at Kundal Shahi 
 

 
The comparison of specific flows of Neelum and Jagran River is given in the Exhibit 
5.14 below. 

The comparison indicates that Jagran River during summer months has higher 
specific flows than Neelum River at Muzaffarabad.  Neelum River has some equal 
or higher specific flows during the winter months than Jagran River at Kundal Shahi.   

The following graph also indicates that the trend of specific flows is similar in winter 
and there is need to check the similarity of trend of Kunhar River at Naran with 
Jagran River at Thunian and Kundal Shahi. 
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Exhibit 5.14: Specific Flows: Neelum River at Muzaffarabad and Jagran 
River at Kundal Shahi and Thunian 

 
5.3.9.4 Estimated and Measured Flows of Jagran River at Kundal Shahi 
The ten (10) daily flows have been estimated with the consideration of above 
established relationships.  The comparison of monthly measured and estimated 
flows is shown in Exhibit 5.15.  The estimated flows in the summer months are 
comparatively less than the actual flows. The estimated mean annual flow during 
1983 is 27.3 m3/s against the measured flow of 29.8 m3/s. 

Exhibit 5.15:  Estimated and Measured Flows at Kundal Shahi – 1983 

 
A bar chart showing the mean monthly flows of Jagran River at Kundal Shahi for 
the year 1995 is presented as the Exhibit 5.16. 

The estimated mean flow is 29.0 m3/s versus the actual flow of 28.6 m3/s. 
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Exhibit 5.16:  Estimated and Measured Flows of Jagran River 
 at Kundal Shahi – 1995 

 
5.3.9.5 Estimation of Flows at Jagran - II Weir Site 
For transposition of flows from Naran to Jagran - II weir site, the relationship of Naran 
and Kundal Shahi has been used.  The specific flows at Naran have been used for 
estimating specific flows in Jagran River.  The developed relationship has been used 
for flows at Jagran – II weir site.  The catchment area of Jagran River at the 
proposed weir site is 262 km2. 

The monthly flows at proposed weir site on Jagran River and in Jamgar nullah are 
graphically presented in Exhibit 5.17 and Exhibit 5.18. 

Exhibit 5.17:  Mean Monthly Flows at Weir Site – Jagran River 
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Exhibit 5.18:  Mean Monthly Flows in Jamgar Nullah 

 
The estimated mean annual flow at weir site of Jagran – II Hydropower Project is 
17.77 m3/s and specific flow is estimated as 67.83 l/s/km2.  The annual flows at weir 
site vary from 12.8 to 22.1 m3/s.  The annual flow series at proposed weir site is 
graphically presented in Exhibit 5.19. 

Exhibit 5.19:  Mean Annual Flows at Weir Site - Jagran River 

 
5.3.9.6 Flow Duration Curve 
With the estimated series of flows, flow duration curves for average year, dry year 
and wet year at the proposed weir site were drawn and are presented in Exhibit 
5.20.  The flow duration values for average year are listed in Table 5.5.  The mean 
annual flow in average year is 17.77 m3/s and the design discharge of 26 m3/s is 
available for about 28.0 % time of the year for the proposed project. 
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Table 5.5:  Flow Duration Values for Average Year – Jagran River 

 

Exhibit 5.20:  Flow Duration Curve for Average Year – Jagran River 

 
5.3.9.7 Low Flows at the Project 
The availability of flows at the proposed Jagran – II Hydropower Project has been 
shown in the flow duration curve, as presented in the Exhibit 5.20.  The flow duration 
curve reflects that the low flow period, i.e., less than 2.1 m3/s flow is available 90 % 
time of the year, while the designed discharge, i.e., 26 m3/s is available 28.3 % time 
of the year. 
5.3.9.8 Estimation of Floods 
As the flow data of Jagran River is very limited and no instantaneous peak flow is 
available, so the peak flow data of Muzaffarabad station has been considered for 
the estimation of floods for Jagran-II Hydropower Project using different techniques.  
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For the estimation of flood, a study was made by comparing specific flows of 
Jagran River at Kundal Shahi with that of Neelum River at Muzaffarabad selecting 
the same period, i.e., (1983-1984) of available data at Jagran River at Kundal Shahi.  

It was observed that specific flows of Jagran River were higher than that of Neelum 
River during high flow period, i.e., July and August.  Therefore, floods achieved in 
different return periods from different methods have been enhanced in the light of 
this study. 
5.3.9.9 Floods Recommended at the Weir Site 
Flood values for different return periods achieved by applying Gumble distribution 
method, Log Pearson Type - III method and Probable Maximum Flood from PMP 
have been considered for recommendation of floods at the weir site of river. 

The values of floods are given in the following Table 5.6. For the comparison 
purpose, it is recommended that the flood value of 921 m3/s against the 1,000 years 
return period, as given in the table, may be considered for further use in the project 
studies. 

Table 5.6:  Comparison of Flood Estimates 

 

5.3.10 Noise 
According to the monitored data, noise levels range between 42.5 dB (A) to 50.0 
dB (A) as against the maximum limiting value of 85.0 dB (A) set by the National 
Environmental Quality Standards (NEQS) Pakistan. It means that noise is not a 
problem in the area. 

5.3.11 Ambient Air 
The monitored data for the ambient gases was observed in the proposed project 
area. From the monitored data, it is evident that concentration of the SOx, CO and 
NOx in the ambient air in the project area ranges below the detection limits of the 
instrument. The presence of these gases is considerably below the limiting values as 
set by the World Health Organization (WHO). All the values and data was collected 
during the field survey by using Air Quality Monitoring System (AQMS). 

For the base line data see table 5.7. 
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Table 5.7: Air Pollutants and Noise Data, Monitoring at Site 

5.3.12 Particulate Matter 
The concentrations of particulate matter as measured in the ambient air of the 
Project site is 17.0 μg/m3. These are far too below the WHO set limiting values. Table 
5.7 shows it clearly.  
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CO(mg/m3) O3(µg/m3) PM10(µg/m3)

Parameter  Averaging Time  NEQS  Unit  Avg. Conc. Methodology 

Carbon 
Monoxide (CO) 

24 h  5  mg/m3  0.539 
Non‐Dispersive Infrared 

Spectrophotometry (NDIR) 

Sulfur Dioxide 
(SO2) 

24 h  120  µg/m3  0.541  UV Fluorescent 

Ozone (O3)  24 h  130  µg/m3  2.859 
Non‐Dispersive UV 
Absorption Method 

Nitrogen 
Dioxide (NO2) 

24 h  80  µg/m3  4.086  Chemiluminescence 

Nitric Oxide 
(NO) 

24 h  40  µg/m3  0.159  Chemiluminescence 

Oxides of 
Nitrogen (NOx) 

24 h  120  µg/m3  4.244  Chemiluminescence 

Particulate 
Matter (PM10) 

24 h  150  µg/m3  17.0  Beta‐Attenuation 

Noise 
Day‐time  12h.50 m  65 

dB (A) 
49.01  Noise Logger 

Night‐time  11h.10m  55  45.28  Noise Logger 
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Air Quality Monitoring System Installed in the Project Area 

 

5.4 Biological Environment 
Mainly a country’s wilderness areas and scenic landscapes with their associated 
flora and fauna form natural capital of a country. Both collectively and within each 
level, the range or variety of the resources is referred to as the “Biological Diversity”. 
The contribution of the “Natural capital” is recognised at three distinct levels 
including genera, species, and community habitat and ecosystem. 

The greater the number of genera, species and habitats and ecosystems present 
within these units, the greater is the Biodiversity. It is in this background that the 
ecology of the area is discussed hereunder. 

5.4.1 Agriculture & Forestry 
The mountainous topography of AJ&K does not allow considerable production of 
cereal crops. The fragmented steep hills that are covered by conifer forests besides 
being the source of fuel wood and timber are rich in untapped diversity of 
medicinal plants, and micro flora. Annual wood demand is 1.65 million cubic 
meters and sustainable production is 1.89 million cubic meters. The local 
communities have traditional rights in terms of use of the forests and on an average 
three trees are burnt by one household every year for the fuel-wood requirements 
in the absence of alternate sources. Similarly about 5 trees on average are required 
to construct a house for which the wood roofs have to be replaced after every 8-
10 years. 

5.4.2 Flora 
Natural flora of the Neelum valley comprises of forests (mainly conifers), shrubs, 
herbs, forbs, grasses, ferns, mosses, lichens, medicinal plants, agricultural crops, 
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vegetables, and cultivated fruit trees. The information below is about the valley as 
a whole supplemented by information on areas under project layout. 

5.4.2.1 Vegetation in the Weir Area 

Vegetation in the project area has been studied by delineating the area into upper 
slopes and lower slopes up to the river bank. The forest on the upper slopes consists 
of mainly conifers such as Pinus Wallichiana (Kail / Biar), Piceae Smithiana (Kachal), 
Cederus Deodara (Paludar) and Abiespindrow (Fir / Rewar). Dominant shrubs 
include Zanthoxylum Alatum (Timer), Alunus Nitida (Sharol), Indigofera Gerardiana 
(Kainthi), Juniperus Communis (Bhentri) and Parrotia Jacquemontiana (Pesher). 

The cultivated fruit trees in the weir site area include Prunus Armeniaca (Khobani / 
Apricot), Juglans Regia (Akhrot / Walnut), Prunus Persica (Arru / Peach) and Pyrus 
Malus (Apple). 

5.4.2.2 Vegetation at Powerhouse Area 

The powerhouse site falls under moist temperate climatic zone and is characterised 
by the scrub vegetation. The prominent plants species include Ficus Palmata 
(Phagwara), Accacia Modesta (Phulai), Olio Cuspidata (Kao), Morus Alba (Toot), 
Ailanthus Altissima (Drewa), and Robinia Pseudoacacia (Kikar). Few plants of Pinus 
Wallichiana and Populus Nigra (Sufaida) species were also found to be growing in 
the area. The shrubs in the powerhouse area include Indigofera Gerardiana 
(Kanthi) and Zanthoxylum Alatum (Timer). 

A limited number of fruit trees also exist in the powerhouse area. Prominent trees 
are Juglans Regia (Akhrot / Walnet), Prunus Armeniaca (Khobani / Apricot), Pyrus 
Malus (Apple). and Prunus Persica (Aru / Peach). 

5.4.2.3 Vegetation at Adit and Access Road 

The forest on the upper slopes consists of mainly conifers such as Pinus Wallichiana 
(Kail / Biar), Piceae Smithiana (Kachal), Cederus Deodara (Paludar) and 
Abiespindrow (Fir / Rewar). Dominant shrubs include Zanthoxylum Alatum (Timer), 
Alunus Nitida (Sharol), Indigofera Gerardiana (Kainthi), Juniperus Communis 
(Bhentri) and Parrotia Jacquemontiana (Pesher). 

5.4.2.3.1 Medicinal Plants at Adit and its Vicinity 

A lot of medicinal plants are present in these forests which are of extreme 
importance. Amongst these with local names are Goldoof, Rattan Ju, Patrees, 
Kuth, Batwava, Chora Jari and Jogi Badshah are major ones. An extensive growth 
of Mushrooms is also present in these forests at higher elevations. Locally it is called 
“Gochhi” which is a very costly food item; collected and sold in the market of 
Islamabad and Rawalpindi. 

5.4.2.4 Vegetation at Surge Tank and Access Road 

Vegetation at this site includes herbs and shrubs which are not much expensive 
there are no trees like Deodar or Kail. However this vegetation will be regain soon 
after the completion of project. It has no adverse impact on overall environment. 

5.4.3 Natural Fauna 
5.4.3.1 Mammals 

The project area is rich in fauna, particularly small mammals in particular the 
rodents, (Well-known rodents include mice, rats, squirrels, prairie dogs) long-tailed 
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marmot, long-tailed mouse are of note. Himalayan monkeys and grey langur 
represent large mammals. It is generally considered that the wild mammals in the 
project area are mostly trespassers. The Macaca Mulatta (Monkey), 
Semnopithecus Entellus (Gray Langur) and Funambuius Pennanti (Himalayan 
Squirrel) are the most common mammals found in the vicinity of villages falling in 
the project area. Hemorrhagic Septicaemia (HS), Pneumonia, Eczema and 
Piroplasmosis (red water) are common diseases of cattle. 

5.4.3.2 Reptiles and Amphibians 

Trachydosaurus Rugosus (Stripped Lizard), Rana Tigrana (Rain Frog), and Uromastix 
Hardwiki (Jungli Kirla) have been reported in the project area. 

5.4.3.3 Insects, Butterflies and Vectors 

Insect population include Chromatomyia horticola (Agromyzidae: Diptera), 
Caterpillars, Painted Bug, Bagrada Cruciferarum, (Pentatomidae: Hemiptera), 
Pieris brassicae and Leafminer, Cabbage semilooper and Plusia orichalcea 
(Noctuidae). 

There are many varieties of butterflies in the project area particularly during the 
summer months. In addition to praying mantis, bugs, cicadas, beetles, spiders, 
scorpions, glow-worms, centipedes, millipedes, snails, slugs and arrow worms are 
also found in the project area. Further, the baseline survey indicated the absence 
of any vector borne diseases in the area. 

5.4.3.4 Birds and Fowl (Avifauna) Communities 

Of the four most important pheasants, the Kokies Pheasant are found more 
commonly then the Monal Pheasant. Reported varieties of other birds are also 
found in the valley such as the Long-legged Buzzard (Buteo Rufinus), Eurasian 
Woodcock (Scolopax Rusticola), Common Dipper (Cinclu Cinclus), Wren 
(Troglodytes Troglodytes), Little Forktail (Enicurus Scouleri), Common Tree Creeper 
(Certhia Familiaris), Alpine Yellow-billed Chough (Pyrrhocorax Graculus),  Red 
Fronted Serin (Serinus Pusillus), Spectacled or Red-browed Finch (Callacanthis 
Burtoni) Common Rosefinch (Carpodacus Erythrinus), Eurasian Goldfinch, 
(Carduelis Carduelis), and White Winged Grosbeak (Mycerobas Carnipes). 

Similarly, Monal Pheasant (Lophophorus Impejanus), Common Myna (Acridotheres 
Tritis), Western Horned Tragopan (Tragopan Melanocephalus), Kaleej Pheasant 
(Lophura Leucomelana Hamiltoni), House Sparrow (Passer Domesticus), Common 
Crow (Coturnix Coturnix) are common birds reported / observed in the area. 

5.4.3.5 Aquatic Ecology 

Fish and other aquatic organisms require snags, logs and rocks where they can 
shelter from predators and the current and can reproduce, to help them establish 
territories and to provide markers that help them navigate. 

Aquatic plants are also very important for fish and other creatures in the stream. 
Apart from providing food, their presence has a direct effect on the available 
oxygen in the water which in turn can affect the type of fish and other animals living 
in the stream. Protruding snags provide roosting and preening sites for birds. 

No aquatic life except green algae and trout fisdhhas been observed in Jagran 
River. The green algae were noted at all sites colonising on stones and other debris. 
No macro-invertebrates were observed at sites, but they were observed 
downstream near the confluence with Neelum River. 
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5.4.4 Protected Areas 
5.4.4.1 Overview 

Like Pakistan's current provincial and territorial legislation, only the following three 
protected area categories are already established in AJ&K: 

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

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

 Game Reserves: To protect flora and fauna for sustainable use. 

5.4.4.2 National Parks 

A National Park is an area owned by the government and set aside for protection 
and preservation of its outstanding scenery, flora and fauna in a natural state. It is 
accessible to the public for recreation, education and research activities, subject 
to such restrictions, as the Government may impose. 

The construction of access roads, tourist facilities and other buildings in the National 
Park must not impair the park objectives. Forestry activities must also be controlled 
in the same way. AJ&K wildlife department is responsible for classifying the National 
Parks. 

5.4.4.3 Wildlife Parks 

Wildlife Park is an area owned by the Government and set aside for the 
rehabilitation of endangered wildlife species under semi natural conditions as well 
as for the education and recreation of the public. 

The following acts are prohibited in a 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. 

5.4.4.4 Wildlife Sanctuaries 

A Wildlife Sanctuary is an area owned by the Government (set aside by notification 
in the official gazette) as an undisturbed breeding ground for the protection of 
wildlife. Public access to the sanctuary is prohibited. Exploitation of forest resources 
in a wildlife sanctuary is not permitted except for reducing the fire-hazards, 
epidemics, insect attacks or other natural calamities. 

5.4.4.5 Private Game Reserves 

Private game reserves are areas dedicated by landowners for the purpose of 
exclusively hunting wild animals within the reserve. Person other than the owner of 
the reserve are not permitted within the private game reserves without the owner’s 
permission. The owner of a private game reserve is empowered to exercise, within 
the limits of his private game reserve, the same powers as a wildlife officer. 

Some protected areas are present in the Neelum district but in the project area no 
protected area in the form of National park, Wildlife sanctuaries or Game Reserves 
were found. 
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Following are the protected areas found in the AJ&K as presented in Table 5.8. 

Table 5.8: Protected Areas in Azad Kashmir 

5.5 Socio-Economic Environment 
The average size of a typical rural family is comprise of about 10 persons including 
the older parents. Traditionally, the society is male dominated where the elders are 
placed at a higher level of esteem and authority. A handful of men are skilled in 
carpentry / wood, masonry and tailoring works. The growth of population is high as 
compared to other urban areas of the state. This rapid increase in the population 
is putting enormous strain on the available resources; particularly, the forests which 
are shrinking in acreage at the faster rate. 

More than a third of the national population lives below the poverty line. According 
to Earthquake Reconstruction and Rehabilitation Authority (ERRA) the monthly 
income level per person in the affected area before the earthquake varied 
between about US$ 150 to 200 as compared to US$ 480 in the rest of the country. 
Asian Development Bank (ADB) found that during 2000-01 44% of the rural 
population in AJ&K was living under the poverty line of the daily equivalence to 
2.550 caloric intake per adult. 

Name of the 
National 

Park/Game 
Reserves 

District of 
Location 

Area (HA) Important Wildlife Species 

Ghamot 
National Park 

Neelum 27271.0 

Snow Leopard, Common Leopard, 
Himalayan Ibex, Grey Goral, Musk Dear, 
Rhesus Monkey, Grey 
Langur, Black Bear, Brown Bear, Yellow 
Throated Martin, Palmsivet, Western Horned 
Tragopan, Cheer Pheasant, Koklass Pheasant, 
Monal Pheasant, Kaleej Pheasant, Himalayan 
Griffon. 

Salkhala Neelum 859.0 

Snow Leopard, Common Leopard, 
Himalayan Ibex, Pir Panjal Markhor, Grey 
Goral, Musk Dear, Rhesus Monkey, Grey 
Langur, Black Bear, Yellow Throated Martin, 
Palmsivet, Western Horned Tragopan, Cheer 
Pheasant, Koklass Pheasant, Monal Pheasant, 
Kaleej Pheasant, Himalayan Griffon. 
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The main source of income is agriculture which is mainly practiced by the male 
members. The family income comprises of a number of sources / activities. Farm 
size is usually very small where seasonal crops are grown especially the maize and 
potato which is main cash crop for the locals. Amongst other sources of income 
include cattle rearing, poultry, trade, general menial labour, driving, milk selling, 
etc. 

5.5.1 Socio - Economic Survey 
It is necessarily important to understand the socio – economic profile of the people 
living in the project area. From the socio – economic profile, the core social issues 
can be accentuated, such as the economic status and socio – economic 
difference of people to categorize and focus on truly vulnerable population based 
variables such as age, marital status, income, employability, food security, land 
holdings, disability and literacy rate. From the survey, information on the 
perceptions of people regarding the project can b aggregated, to ascertain the 
level of “buy – in” to the project. Finally the impacts on people and their property 
or livelihood can also be identified through the survey.  

5.5.1.1 Household Survey 

This section presents socioeconomic information and a profile of affected people 
based on a survey of all available affected households from three villages i.e. 
Mattu, Dudhgayyan and Shehran of district Neelum.  

5.5.1.2 Findings 

More than 100 people of the project area were consulted majority of them were 
the heads of Household. Some 50% of the total were educated and had enough 
knowledge of the area and its issues. 

5.5.1.2.1 Population 

In the project area 100 % of population are Muslims and the people are religious 
minded and polite. Urdu is widely understood besides local dialects. Population of 
the Project Area is around 3000. This number includes children above 05 years of 
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age as well.  Main tribes in the Project Area are Syed, Butt, Mir, Mughal and 
Gujjar.Following Exhibits will show the statistics of population. 

Exhibit 5.21: Population by age group 

 

5.5.1.2.2 Economy 

A majority of the working age population surveyed were without any gainful 
employment. About 70% are laborers on daily wages. 20% are farmers, 20% are 
generating their income from agriculture. Average income of 7 members 
household is 15000 monthly.  

Exhibit 5.22: Various occupational Ratios 

 

5.5.1.2.3 Gender Issues  

Womenfolk make up about 50 % of the total population in the microenvironment 
of the project area, yet they live a life full of socioeconomic stresses, cultural strains 
and religious obligations. They are not confined to their homes to carry out 
household activities like cooking, washing and childcare but also fetching water 
from nearby source and livestock keeping. Men dominate the outdoor activities 
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including social interaction, income generation and resource management. They 
continue to be decision makers in the family as well as brotherhood. 

Exhibit 5.23: Male – Female Ratio in Project Area 

 

5.5.1.2.4 Land Ownership and Land Holding Size 

All the affected Households are landowners, land holdings in the area are very low 
therefore people are dependent on their lands. Minimum cultivated land of a 
household is one kanal and maximum is 10 kanals with an average of 3 kanals per 
household. 

5.5.1.2.5 Agricultural Production 

Agriculture on small pieces of land in the form of terraces is common, however it 
offers very limited means of earning. 

5.5.1.2.6 Housing and Access to Services  

Irrespective of being effected or not by project, the majority the majority of the 
houses were constructed in last decade, all the houses built in this period of time 
have CGI roofs, stone walls, and stone and wood floors. This is the typical style of 
houses in this area. On average there are 3 rooms for dwelling purposes including 
kitchen. Toilets are built separately.  

However access to other services except electricity and telecommunication, data 
reveals that all the households covered in the survey have no access to the 
services. 

5.5.1.2.7 Income, Asset Ownership and Expenditures 

The main source of income is agriculture which is mainly practiced by the male 
members. The family income comprises of a number of sources / activities. Farm 
size is very usually small where seasonal crops are grown especially the maize and 
potato which is main cash crop for the locals. Amongst other sources of income 
include cattle rearing, poultry, trade, general menial labour, driving, milk selling, 
etc. 

The assets owned by household in the project area include radio, T.V, motorcycle, 
mobile phone, coal iron, sewing machine and jewelry.  
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Regarding expenditures, the expenditures on consumption (food, clothing and 
children education) are much less than non-consumption expenditures (health, 
utility bills, transportation, religious ceremonies, fuels, house maintenance, labour 
hire, production inputs). 

Exhibit 5.24: People’s Source of Income 

5.5.1.2.8 Livelihood Assets 

Other livelihood assets include water mills, wood industries and handicrafts 
however these livelihood assets contribute very little in the income of the people 
belonging to the project area. Three water mills noticed during the survey, 2 of 
them non-operational and 1 is operational which is 400m upstream of weir site of 
Jagran II HPP. Hence this operational water mill remains unaffected by Jagran II 
HPP. Whereas in wood industry local carpenters used to make a wood furniture 
which is sold in local markets. 

Water Mill in the vicinity of Jagran II Weir Site 
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5.5.1.2.9 Livestock 

Livestock has a role in household economics of the Project area. Typically, each 
household owns one to two cows, three to five goats and a flock of chickens. Large 
live-stock, cows & goats, are fed on the bushes and grass in the project area in 
summer and stacked grass in winter. 

5.5.2 Physical Infrastructure 
5.5.2.1 Roads  

A metaled truck able road is available along the Neelum River up to the Kundal 
Shahi village and a road from Kundal Shahi leads into the Jagran valley up to 
Kutton village. There is no carpeted road available up to the project site from 
Kutton while a jeepable track suitable for 4X4 vehicles is available to access the 
project sites. All other communication facilities like Railways and Airports are not 
available. People away from main roads or link roads used to travel along unpaved 
and unsafe tracks which are threat to their lives. 

5.5.2.2 Piped Water Supply 

In the project area people mostly depends on spring water for almost all purposes, 
piped water supply contributes little. 

5.5.2.3 Telecommunication 

Telecommunication facilities are being provided by Special Communication 
Organization include landline Telephone and Mobile services of SCOM in the 
Project Area. 

5.5.2.4 Electricity/ Fuel Sources 

People of the project area are facilitated with electricity from Jagran I HPP 
although they also face long breakdown in the shape of load shedding like other 
parts of the state. 

Fuel sources commonly used by the effected households are wood. While very 
small number of households also use kerosene oil for lighting purposes. 

5.5.3 Social Infrastructure  
5.5.3.1 Health Facilities 

Health care facilities are seriously lacking and inadequate. Inhabitants of the 
project area have to visit DHQ Athmuqam, Jumber or even Muzaffarabad for 
medical treatment. 

5.5.3.2 Educational Level and Literacy Rate 

The socioeconomic survey conducted in the Project Area revealed that the 
literacy rate among the surveyed population above the age of fifteen years is very 
low almost 5% due to the lack of facilities and poverty. 
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Exhibit 5.25: Literacy Rate 

 

5.6 Summary of Existing Socio-Economic Conditions, Cultural 
and Aesthetic Values 

• By and large, most of the people live under economic subsistence level. 
• Agriculture on very limited scale is carried out. Wheat, maize and corn are 

the major crops. Agriculture alone cannot support the life. 
• Job opportunities are extremely limited. 
• Due to poverty level of education is low. However awareness about the 

importance of education is prevalent, therefore the younger generation in 
large proportion visit schools. 

• Due to poverty, lack of resources and education primitive life style prevails 
among majority of the people. 

• After earthquake universal design of houses built by Government of 
Pakistan, Foreign and local agencies has been adopted. 

• Health care facilities are seriously lacking and inadequate. 
• Spring water is mostly used as potable water and for all other practical 

purposes. 
• Centuries old customs, traditions and rituals are in practice and dominant in 

almost every walk of life. 
• Elders are respected and they play key role in decision making. 
• Marriages are arranged and quite successful. 
• The society is very conservative. 
• People have strong bonds with the religion Islam. 
• Recreational facilities are virtually not available and at the most they are 

restricted to only annual gatherings at the shrines of saints or at some places 
in the area. 

• Means of transport include motorbikes, private wagons, buses and pickups. 
• Print and electronic media has yet to play their role in all walks of life. 
• Human settlements are found in the form of houses scattered here and 

there. 
• People are quite coherent towards common cause. 
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6 CHAPTER 6 “IMPACT ASSESSMENT, EVALUATION & 
MITIGATION MEASURES” 

6.1 Introduction 
Evaluation of the likely adverse impacts of pollution from the project during 
construction and regular operation and mitigation measures to be adopted are 
detailed in the following paragraphs. 

There is no industry of any kind or size in the area. Agriculture on very limited scale 
on the small land patches in the form of terraces is practiced but alone it cannot 
support the life. Some people do menial work at Muzaffarabad and some other 
cities of the country, while animals, goats and sheep rearing is also done by some 
ethnic groups. 

Some people run their own shops and a few others are engaged in running 
transport. Most of the people are poor and lack in facilities of education, health 
care and other basic facilities like electricity or piped water. 

Lacking industry or like activities, the entire carrying capacity of the environment is 
yet unutilised. In view of the strict environmental management measures to be 
adopted during construction and operation of the plant, there will not be any 
adverse impacts on the population and environment around. 

During construction and operation phases of the project pollutants like effluent, 
gaseous emissions, particulate matter, solid wastes and noise will be generated. 
The likely impacts of pollutants, in case environmental controls are not put in place 
for their mitigation, are discussed here. 

Details are also given as how environmental management practices to be 
adopted will help to undo adverse environmental impacts on all segments of the 
environment. 

The environmental impacts have been assessed in the light of Pakistan federal and 
AJ&K - EPA adopted guidelines and applicable national laws. 

6.2 Area of Study Impact Assessment, Evaluation and 
Mitigation Measures 

Screening of the project activities in different phases of project cycle have been 
carried out for identification of adverse environmental impacts. Project phases 
which can pose environmental and social impacts are divided into three broad 
categories: 

1. Design phase 
2. Construction phase 
3. Operation phase 

The environmental issues associated with project phases are identified and their 
impacts are examined. These impacts are broadly examined under following 
categories; 

 Impacts on physical environment including soil, water, noise and air; 
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 Impacts on biological environment including flora, fauna, and aquatic 
fauna; and 

 Impacts on socioeconomic and cultural environment. 
A detailed assessment of the environmental issues for each impact has been 
carried out. In order to minimize or avoid impacts identified during the study, 
mitigation measures have been recommended to reduce the consequence or 
likelihood of occurrence of an impact. 

6.3 Identification of Potential Impacts 
In the first step, potential impacts of the project are identified by desktop screening 
exercise, using checklist during field visits for collection of baseline data, 
professional judgment, published literature on environmental impact of similar 
projects and standard environmental guidelines. A critical step in identifying 
potential impacts was in discussion with project proponent, consultation with 
stakeholders and community to identify their concern. Public consultation was 
carried out to identify the concerns of primary and secondary stakeholders. 

The following aspects may be potentially impacted due to project activities and 
needs to be addressed: 

 Topography and soil 
 Ambient air quality 
 Noise 
 Vehicular movement 
 Biological receptors (flora, fauna and aquatic fauna) 
 Socio-economic receptors 

6.4 Impact Assessment Criteria 
Identified potential impacts are evaluated on the basis of following criteria: 

 The present baseline conditions, the change in environmental parameters 
likely to be effected by proposed project; 

 To check whether there is an impact that could possibly breach the 
environmental standards applicable to the Project; 

 To check whether there is a high risk of a permanent, irreversible, and 
significant change to environmental conditions due to the particular project 
activity. Some impacts are transitory; they last until the activity lasts. Others 
are persistent and may last much longer than the activity. After a long 
period the environmental parameter may or may not revert back to its 
natural state 

 To determine if the community expresses any concern about the project;  
 Identification of the monitoring requirements: 
 The last step in the assessment process is the identification of the minimum 

monitoring requirements. The scope and frequency of the monitoring 
depends upon the legal requirements. The purpose of monitoring is to 
confirm that the impact is within the predicted limits and to provide timely 
information if an unacceptable impact takes place. An environmental 
management plan (EMP) will be developed with identification of monitoring 
requirements. This is discussed in the subsequent chapter. 
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6.5 Impact Assessment Methodology 
The impacts have been assessed following standard international guidelines and 
best available practices. The method defines three levels of consequence (or 
severity) and likelihood (or probability of occurrence) - High, Medium or Low - of an 
impact. A standard risk based approach has been used in which; the significance 
of an impact is determined on the basis of the level of consequence and likelihood 
of the impact e.g. an impact of medium severity is assigned a low significance if 
the likelihood of occurrence of the impact is low and high significance if the 
likelihood of occurrence is high or almost certain. The definition of consequence & 
likelihood and impact significant matrix is illustrated in the tables below. 

Definitions for Consequence and Likelihood of Impacts 

Level Consequence 
(Severity of Impact) 

Likelihood 

High  Serious/catastrophic 
damage to 
environment 

 Direct legislative 
requirement 

 Corporate 
requirement 

 Serious threat to 
corporate reputation / 
profitability / ability to 
do business 

 High likelihood of 
occurrence during 
lifetime of operation 

 Regular/continuous 
part of operations 

Medium  Measurable damage 
to the environment 

 Subject to potential 
future legislation 

 Potential to affect 
reputation/cost 

 Implication/reduced 
efficiency 

 Moderate possibility of 
occurrence during 
lifetime of operation 

 Periodic/occasional 
part of operations 

Low  Negligible damage to 
the environment 

 No risk to business 

 Unlikely to occur during 
lifetime of operation 

Impact Significant Matrix 

Consequence Likelihood 

 High Medium Low 

High High High Medium 

Medium High Medium Low 

Low Medium Low Low 
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The prediction of impacts also include the duration of impacts (in terms of long-
medium and short-term), nature of impact, geographical location of the impact 
and reversibility of the impact. Impact assessment criteria for the above mention 
parameters are illustrated in table below. 

 

6.5.1 Identification of the mitigation measures:  
Mitigation measures will be suggested after the assessment of the impact. There is 
a range of mitigation measures depends on significance of the impact that can 
be applied to reduce impacts. 

6.5.2 Identification of the monitoring requirements:  
The last step in the assessment process is identification of the minimum monitoring 
requirements. The purpose of monitoring is to confirm that the impact is within the 
predicted limits and to provide timely information if unacceptable impact is taking 
place. 

Table below summarizes the assessment of environmental and social impacts of 
proposed project activities with their significance. 

   

Impact 
Characteristics 

Categories 

Reversibility of 
the impact 

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

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

Geographical 
Location of the 
impact 

 Short term: Lasting only till the duration of the project 
such as noise from the construction activities. 

 Medium term: Lasting for a period of few months to a 
year after the term project before naturally reverting to 
the original condition such as contamination of soil or 
water by waste materials. 

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

Duration of the 
impact 

 Local: Within the area of project i.e. operation site and 
access road.  

 Regional: Within the boundaries of the project area. 
 National: Within the boundaries of the country. 

Nature of the 
Impact 

 Reversible: When a receptor resumes its pre-project 
condition. 

 Irreversible: When a receptor cannot resume its pre-
project condition. 
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Impact Assessment Environmental and Social 

Environmental 
Aspects 

Principal Impacts Project 
Phases 

Severity 
of 

Impacts 

Likelihood 
of Impacts 

Significance 
of Impact 

Permit 
Application 

Corporate 
Governance and 
Direct legislative 
requirement 

D High High High 

Topography & 
Soil 

Soil erosion, 
scaring of 
landscape & 
contamination 

D,C,O Medium High Medium 

Ambient Air 
Quality 

Stack emission, 
dust etc 

D,C,O Low Medium Low 

Noise And 
Vibration 

Disturbance to 
community, 
migration of 
wildlife 

D,C,O Medium Medium Medium 

Water Quality Disturbance to 
community and 
wildlife 

C Low Low Low 

Biological 
Receptors- Flora 

Disturbance of 
Vegetation  

C Low Medium Low 

Biological 
Receptors- 
Fauna 

Disturbance of 
faunal community 
and their habitat 

C Low Medium Low 

Waste 
Management 

Solid waste and 
sewage 

C,O Medium Medium Low 

Socioeconomic 
Receptors 

Land, Building And 
Commercial 
Assets Acquisition, 
Leasing And 
Resettlement 

D,C,O Medium Medium Medium 

Protection Of 
Village Services 

D,C,O High High High 
(Positive 
impact) 

Survey, and 
Fencing Of Project 
Sites 

D,C,O Medium Medium Low 

Employment 
Strategy 

D,C,O High 

(Direct / 
Indirect 

employm
ent) 

High High 
(Positive 
impact) 
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Environmental 
Training Of Staff 

D,C,O High High High 
(Positive 
impact) 

Archaeological 
Site 

C Low Low Low 

Health And Safety C,O Low Low Low 

Health And Safety C,O Low Low Low 

D Design phase 
C Construction phase 

O Operation phase 

6.6 Environmental Management Plan “EMP” 
6.6.1  Aims of the Environmental Management Plan 
Environmental Management Plan aims at providing safeguards for and 
enhancement of social, environmental and economic quality parameters which 
would be subject to project impacts whereas monitoring involves measurement 
and recording of such parameters to identify adverse trends for timely mitigation. 
These parameters have been enumerated in environmental Management Plan. 
Key players in the implementation of the plan are the Project management, EPC 
Contractor and EPA Azad Jammu & Kashmir. 

Aim of EMP is to: 

 Define environmental management principles and guidelines for the design, 
construction and operation of the Project;  

 Establish the roles and responsibilities of all the parties involved in Project 
environmental management; 

 Describe measures that shall be implemented to avoid or mitigate adverse 
environmental impacts; and 

 Establish a framework of supervision, monitoring, auditing and reporting for 
Project environmental management. 

 This EMP is an environmental operation manual for the Project management 
and staff, contractors and regulatory authorities. It provides a commitment 
to environmental management by the Sponsors of Jagran-II hydropower. 

6.6.2  Environmental Management Measures 
These will be implemented over the three Project phases: 

 Pre-construction; 
 Construction; and 
 Operation. 

The main measures that shall be implemented are described in this section. 

6.6.3  Pre-Construction Management  
Environmental management during Project pre-construction shall involve: 
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 Permit application;  
 Commencement of land and building acquisition and leasing;  
 Survey, pegging and fencing of Project sites;  
 Identification and protection of local village services;  
 Commencement of resettlement activities;  
 Finalization of the Project employment strategy;  
 Preparation of social management plan;  
 Commencement of staff training; 

6.6.4  Permit Application 
The Sponsor shall obtain any permits and approvals required for specific 
construction activities (such as clearing and cutting of trees and vegetation) prior 
to the commencement of these activities. The Environmental Management Unit 
“EMU” shall conduct pre-construction inspections, as specified, to verify that the 
proposed activities adhere to the terms and conditions of these permits and 
approvals and the EMP. 

6.6.5  Land and Building Acquisition and Leasing 
Sponsor shall commence land and building acquisition and leasing as per the 
requirement and in accordance with the provisions of the Land Acquisition Act, 
1894. 

6.6.6  Survey, Pegging and Fencing of Project Sites 
All Project construction and ancillary sites shall be surveyed and pegged by the 
EPC contractor in accordance with the approved final Project design and layout, 
prior to the commencement of vegetation clearance, earthworks and any other 
construction activities. Site boundaries shall be pegged at intervals of 25 m or less. 

The pegging of Project sites will: 

 Enable construction activities to be confined to the minimum area required, 
thus reducing the area of disturbance and loss of productive resources; 

 Assist in identifying site specific environmental issues prior to construction, 
allowing appropriate mitigation measures to be developed.  

 Ensure construction workers clearly recognize the extent of sites; and  
 Allow landowners to recover or harvest resources from the affected area 

prior to construction. 
 After pegging the boundary of each construction and ancillary site the EPC 

contractor shall:  
 Identify and document all local services within pegged areas;  
 Identify trees/vegetation within each site to be retained and fence them off; 
 Peg the proposed location of all stockpile areas, spoil disposal areas, 

crushing and batching plant operations, waste storage and disposal areas  
 Fuel/chemical storage areas with pegs at no greater than 10m intervals; and 
 Count the number of trees to be felled at each Project site in order to 

complete permit applications to fell trees. 
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 Once the EPC contractor has pegged a Project site, the EMU and EPC 
contractor shall jointly inspect the pegged site. The EMU shall confirm the 
number of trees to be felled and the proposed location of the above listed 
activities and areas within the Project site. The EPC contractor shall fence 
the boundary of workforce camps with a security fence to restrict vehicle 
and pedestrian access to designated point 

6.6.7  Protection of Village Services  
Village services (e.g. access tracks, water supply pipelines, electricity supply lines 
etc.) that may be affected by construction sites or activities shall be identified by 
the EPC contractor. These services shall be protected, or temporarily or 
permanently relocated, to ensure that they continue to function in a similar 
manner. 

6.6.8  Commencement of Resettlement Activities 
Private land and buildings must be acquired at Project sites prior to construction. 
Land and property acquisition shall occur in accordance with the provisions of the 
Land Acquisition Act, 1894, and the detailed guidelines contained in Resettlement 
Policy 2002. Resettlement Policy guidelines include: 

 Notice to inform concerned landowners of Project activities; 
 Identification of all affected land parcels and census of affected owners; 
 Verification and quantification of land and building losses; 
 Finalization of the list of entitled persons for publication; 
 Publication of the acquisition notice specifying the evacuation period and 

compensation arrangements; and 
 Payment of displacement allowances and compensation within specified 

time periods. 
 Project proponent shall ensure that all relevant land acquisition procedures 

and guidelines are followed prior to the commencement of any related 
works. Copies of Project land acquisition procedures shall be given to the 
EMU and EPC contractor, who shall adhere to these procedures. Sponsor 
shall enter into lease agreements with private landholders for temporarily 
required land prior to the commencement of construction or related 
activities. Lease agreements shall specify the existing condition of the land, 
land protection measures to be implemented during the lease and land 
rehabilitation measures to be undertaken at the end of the lease.  

Sponsor shall provide a complete list of affected property owners to the EMU and 
EPC contractor. 

6.6.9  Finalization of the Project Employment Strategy 
The Project proponent and / or the EPC contractor shall ensure that, wherever 
possible, locally recruit the available workforce and shall provide appropriate 
training as necessary. 

6.6.10  Preparation of Social Management Plan 
The EPC contractor shall consider all aspects of workforce management and 
address potential ethnic tensions between workers and the local communities, 
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communicable diseases, theft, drug and, market distortion due to temporary inputs 
to local economy and other divergent cultural values. 

 

For this a code of conduct should be prepared. The Code of Conduct shall address 
the following measures: 

 All workers and sub-contractors shall abide by the laws and regulations. 
 Illegal substances, weapons and firearms shall be prohibited. 
 Fighting (physical or verbal) shall be prohibited. 
 Workers shall not be allowed to hunt, fish or trade in wild animals. 
 Creating nuisances and disturbances in or near communities shall be 

prohibited. 
 Disrespecting local customs and traditions shall be prohibited.  
 Maintenance of appropriate standards of dress and personal hygiene shall 

be in effect.  
 Residing camp workforce visiting the local communities shall behave in a 

manner consistent with the Code of Conduct;  
 Failure to comply with the Code of Conduct, or the rules, regulations, and 

procedures implemented at the construction camp will result in disciplinary 
actions. 

6.6.11  Commencement of Staff Training Regarding Environment 
During construction there will be a potential for workers to damage protected 
areas and waterways adjacent to camps and work areas. The EPC contractor shall 
prepare an Environmental Training Plan for all construction workers, the Plan shall 
address the following items: 

All EPC contractor’s employees shall be required to comply with environmental 
protection procedures 

The Plan shall educate all construction workers on the issues including but not 
limited to traffic regulations, illegal logging and collection of non-timber forestry 
products, hunting and fishing restrictions, waste management, erosion control, 
health and safety issues, all prohibited activities, the Code of Conduct 
requirements and disciplinary procedures, and general information on the 
environment in which they will be working and living. 

6.6.12  Construction Management  

6.6.12.1  Physical Environment 

6.6.12.1.1  Air Quality 
Air pollution caused by exhaust emissions from vehicles, machinery and equipment.  

Particulate matter emission during construction activities include earthworks (dirt or 
debris pushing and grading), exposed surfaces, exposed storage piles, vehicle 
movement on unpaved land, combustion of liquid fuel in equipment and vehicles. 
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Mitigation Measures 
The EPC contractor shall propose methods and actions to control dust resulting 
from construction related activities, including quarry sites, crushing and concrete 
batching plants, earthworks including road construction, embankment and 
haulage of materials and construction work camps. In particular the EPC 
contractor shall undertake the following: 

 Spray water as needed on dirt roads, cut areas and soil stockpiles or fill 
material. Spraying shall be carried out in dry and windy days, at least twice 
a day (morning and afternoon). The frequency of spraying near local 
communities shall be increased as needed.  

 Pave access roads with gravel in the sections which near the communities 
and other sensitive receptors to reduce generation of air-borne dust. 

 Transportation of materials by vehicles and construction of access roads 
shall be properly designed. For example, the access road can be 
constructed and paved by concrete/asphalt, or laid with small graded 
rocks, prior to major earthworks which may require transportation of 
substantial amount of materials on-site and off-site.  

 Ensure adequate maintenance of all vehicles. Construction plant/vehicles 
that generate serious air pollution and those which are poorly maintained 
shall not be allowed on site.  

 Transport of chemicals or materials such as cement, sand and lime shall be 
covered entirely with clean impervious material to ensure that these 
materials shall be contained.  

 Overflow of material shall be avoided; and the exhaust gases from 
construction machinery and vehicles are accepted. However, the engines 
shall be inspected and adjusted as required to minimize pollution levels. 

6.6.12.1.2  NOISE 
Enhanced noise level due to increased traffic as well as working of construction 
machinery and equipment. 

During the day noise annoyance and can interfere with sleep during the night. 

Mitigation Measures 
To minimize noise the EPC contractor shall: 

 Maintain all construction-related traffic on project access roads at 
established speed limits. 

 To the extent possible, maintain noise levels associated with all machinery 
and equipment as low as possible.  

 In sensitive areas (including residential neighborhoods, hospitals, rest homes, 
schools, etc.) more strict noise abatement measures may need to be 
implemented to prevent undesirable noise levels. 

 Apply proper measures to minimize disruptions from vibration or noise 
coming from construction activities.  

 Design a transportation schedule for entry of construction materials to 
minimize the adverse impact on residents, as well as the traffic on the existing 
roads. The transportation vehicles shall be required to slow down and 
banned from using loud horns. 
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6.6.12.1.3  Night Time Construction Noise Mitigation  
Although in general, night time construction shall be banned near sensitive 
receptors, some construction may still occur for technical and other reasons (e.g., 
bridge piles required and continued around clock concrete pouring), because 
night time construction, if occurring near local communities, will result in significant 
impacts to residents and other sensitive receptors. 

Mitigation Measures 
Following special measures shall be taken during the construction phase: 

 People living within potentially impacted areas shall be notified ahead of 
time of the length and noise intensity of the proposed night time 
construction. Residents shall be informed as to why night construction is 
necessary and they shall be provided with the mitigation measures that are 
going to be implemented to obtain their understanding. These residents shall 
be allowed to express their concerns, difficulties, and suggestions for noise 
control prior to the commencement of night time construction. These 
concerns shall be addressed and suggestions adopted where appropriate; 

 Concrete batching plants, generators and other stationary equipment shall 
be carefully placed as far away from local communities to reduce noise 
impacts from these machines. Diesel generators are extremely noisy and 
avoiding their use is the best mitigation possible. 

6.6.12.1.4  Impacts on Land and Soil 
Following impacts on soils may occur if mitigation measures like back filling with the 
left over or redundant material are not adopted and enforced: 

 Landscape value degradation 
 Erosion 
 Soil contamination 

Much of the land cover within the project area consists of steep slopes covered by 
shrubs and grasses and is prone to erosion due to medium textured soils (sandy 
loam / silt loam). Extensive grazing has exacerbated erosion issues within the area 
and additional causes of soil erosion should be avoided. 

Mitigation Measures 
Soil rehabilitation in all cases can be minimised by regular rehabilitation of areas 
not in use for project activities during construction. Some of the measures to be 
taken are listed hereunder: 

 The soil and rock pits (quarry) will be filled and appropriately planted with 
trees, shrubs and grasses. 

 Disposal areas will be well marked and monitored so that appropriate 
procedures for disposal of different agents and waste materials are followed 
to minimise soil contamination. 

 Re-grading and immediate re-vegetation (using fast-growing species and 
different functional groups of plants for keeping soil in place) of slopes to 
minimise erosion. 

 Use of top soil removed and stockpiled from project area. 
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 Installation of sediment runoff control devices. 
 Soil erosion and siltation will be minimised by preventive measures and 

appropriately engineered storm water diversion, on a case-by-case basis. 
 All unpaved areas will be ‘greened’ by planting of trees and grasses to 

reduce erosion during the construction period. 
 Soil erosion due to road construction will be minimised by suitable road 

engineering techniques and road edge buffer re-planting. 
 All excavated rock and aggregate will be used in construction where 

possible, while the spoil will be deposited in an area with minimum landslide 
potential, multi-layered and covered with soil, and planted with trees, shrubs 
and grasses. 

 Machine parking areas and roads should be paved to the extent possible. 
 Spoil Dumping  
The construction of weir, connecting tunnel, headrace tunnel, adits, power house 
and tailrace tunnel will cause generation of hundreds of thousands of tons spoil or 
excavated material. In view of topography of the project area, the safe 
transportation and dumping of spoil would be a challenging issue. The safe and 
protected dumping, to avoid the dump roll down freely cause landslide like 
situation, blocking perennial routes and streams, damaging community 
infrastructure, dust emission, erosion by surface water runoff and causing siltation 
of nullah, stream and most importantly River Neelum, would by a priority issue of 
EMP not to cause the mentioned problems. If spoil would require transportation to 
any place far from project area, in view of limited space available around to dump 
huge amount of spoil, assessment of the capacity and adequacy of existing 
transportation and proper traffic management plan would be key feature of its 
management. 

Dumping sites has been marked in the project area. One site will be 600 m upstream 
of the weir of jagran II, on the left bank of Nullah. Which has approximately the 
capacity of 225000 m3 .other site has been marked just in front of the powerhouse 
which also has enough capacity to accommodate the spoil. Spoil from adit will be 
transported to the dumping site marked upstream of the weir. While spoil from 
Surge has to be transported to the site marked in the vicinity of powerhouse. 

These sites need much care, retaining walls must be constructed walls may DPC’s 
or RCC’s. This will also help to gain terraces which will be the property of the project. 

Total spoil generated from this project will almost be 115000m3 and the sites marked 
for dumping purposes have enough capacity for this spoil to accommodate. It is 
worth mentioning here that the sites marked or selected for dumping purposes 
does not belong to any person in the project area so no need to purchase these 
patches. 

Spoil Banks coordinates are 

Site Latitude Longitude Elevation 
(masl) 

Upstream of Weir 34°-36’-30” 73°-45’-45” 1885.798 

In front of Powerhouse 34°-34’-9” 73°-47’-34” 1547.47 
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Impact 
A huge volume of spoil generated during the construction phase of project if not 
managed properly, may cause siltation of nullahs, streams, and River Neelum, 
erosion of vegetation cover, blockage of perennial pedestrian or communication 
routes, burial of spring or drinking water resources, dust and traffic hazards. 

Mitigation  
The EPC contractor shall ensure that the following procedures are undertaken: 

 Identification of dumping sites at appropriate safe location with concerned 
departments and agencies. 

 Not to roll down freely or left unaddressed. 
 Protection of dumping sites by constructing protection or retaining walls. 
 Transportation of spoil at location far away from construction site, doing 

under a proper traffic management plan. 
 Strictly avoid dumping on agricultural lands, on road sides, forest area, hill 

slopes and places near to nullahs or streams. 
 Land reclamation would be a priority, may be used to build project housing 

infrastructure in later stages. 
 Impacts during Operation 
During project operation, potential impact to soil may occur from spillage of 
hazardous materials and wastes including hydrocarbons and from localised scour 
at the water outlet. 

Mitigation Measures 
To mitigate the adverse impacts, the following measures are recommended: 

 Soil contamination will be prevented by installing oil separators at wash 
down and refuelling areas, and by installing secondary containment at fuel 
storage sites. 

 All hazardous wastes and hazardous materials will be stored in properly 
designed storage facilities. 

6.6.12.1.5  Impacts on Hydrology 
Water flow will be minimised from intake at weir site to the powerhouse out fall. 
According to site survey and interviews with the local people it was revealed that 
downstream section of the nullah, below the weir, there is little human and aquatic 
life requiring water in Jagran River for its survival. 

Therefore, under these circumstances there is small compulsion to discharge a 
definite quantity of compensation water which should be sufficient to sustain any 
activity and ensure survival of any aquatic life in the section of the Jagran River 
under discussion. 

On the other hand, there is no hard and fast rule to be followed for the quantity of 
compensation water to be released through the section of the Jagran River except 
to assess the requirement of water in the section of the river. 

Compensation flow has been estimated based on the average monthly flows to 
maintain the ecology of Jagran River. The weir site has flow values from which 
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about 10% of minimum monthly flow will be released in Jagran River as 
compensation flow. This flow is in addition to the flows of streams / tributaries joining 
the river downstream the weir. 

Mitigation Measures 
To mitigate the hydrological impacts, the following measures are recommended: 

 A compensation water flow should be released in the river during the 
operation for the survival of any aquatic life which is worked out to be 0.5 
m3/s during the low flow period ( October to March), 1.0 m3/s in April and 
September and about 2 m3/s in high flow season (May to August). 

 An Operation Support System will be established for the powerhouse; based 
on observations of hydro meteorological data, better knowledge of the 
hydrology in the river system and downstream conditions. 

6.6.12.1.6  Water Quality Impacts 
During the construction and operation phase, the following activities can adversely 
affect water quality: 

 Erosion due to road building, construction work in the weir and powerhouse 
area, machines park area, construction workers living camps area, spoil rock 
deposit area, soil deposits, clear logged areas, and accidental water 
releases. 

 Run off from crushed and ground rock material from drilling, blasting and 
stone crushing plant (quarry). 

 Sewage (black water) from the construction worker’s camps. 
 Oil, grease and chemical spills from machinery and vehicles during greasing 

and oil change. 
 Leaching of ammonia and nitrogen from the tunnel blasting and spoil rock 

deposits. 
 During the early years, at weir site soil erosion will take place and the silt and 

clay fraction of this erosion material will also impact the river water 
downstream. 

 The construction machinery at large machine park, workshops and 
maintenance areas will involve large scale use of fuels, oils, hydraulic fluid, 
battery acids, glycol cooling fluid etc. At this place there could be a lot of 
spills of these materials. 

 Tunnel blasting uses large amount of ammonium-nitrate and with the use of 
shotcrete for tunnel strengthening, the runoff becomes very alkaline, and 
reacts with ammonium to create free ammonia, which is toxic if used by 
human and other aquatic animals. 

Mitigation Measure 
To mitigate the adverse impacts, the following measures are recommended: 

 The construction machinery at large machine park, workshops and 
maintenance areas should be gathered at one area that should be paved 
and equipped with a controllable drainage so that all diffuse spills and 
accidental spills could be collected at all times. 
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 The runoff from the tunnel should be monitored and passed through a 
sedimentation basin where neutralisation could be performed if extremely 
high pH values are observed. 

6.6.12.1.7  Solid Waste Management Plan  
Generation of solid waste and sewage from the workers and construction camps 
will cause Pollution of surface and ground water. Spreading of diseases due to 
improper disposal of solid waste. To avoid this following steps will be taken: 

 An update of the design based on the actual construction program and site 
specific conditions (e.g. the geographical conditions, location of slopes and 
the nature of construction work). 

 Detailed design including drawings, location maps, specifications of 
drainage collection channels and wastewater treatment facilities. 

 Proposed discharge locations and treatment standards. 
 A detailed implementation program of the proposed drainage system. 
 As part of the design of the site drainage system, surface runoff within the 

construction site shall be diverted in order to avoid flushing away soil 
material and the water is treated by device such as sediment trap before 
discharge. 

 Domestic sewage from site offices, toilets and kitchen shall either be 
collected by a licensed waste collector or treated by on-site treatment 
facilities. 

 Prior to the rainy season, all exposed surfaces and slopes shall be properly 
covered or landscaping shall be provided to minimize run-off of sediment 
laden. Slope protection can be carried out in sequence to construction and 
in advance of the rainy season. 

 Drainage control devices such as sediment traps shall be installed at each 
discharge outlet, and they shall be cleaned regularly, and 

 At least one toilet shall be installed per 25 workers. Domestic sewage 
collected from the site office and chemical toilets shall be cleaned up on 
regular basis. Only licensed waste collectors shall be employed for this 
disposal. The sludge shall be treated according to the requirements of the 
EPC contractor’s Waste Management Plan.  

6.6.12.1.8  Greenhouse Gases 
In comparison to the other power production sources, such as the fossil fuels or 
nuclear, the hydropower produces relatively small or negligible amount of 
greenhouse gases which could contribute towards global warming. 

6.6.12.1.9  Impacts on Tourism Activities 
The project site will provide improved road facilities to the people of the area in 
particular and the tourists in general. For the sake of convenient approach, the 
road will remain open throughout the year. The camp area will become a tourist 
attraction for all practical purposes and become a tourist resort. 

The impacts of the project on tourism will be positive and enhanced. 
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6.6.12.2  Impact on Biological Environment 

6.6.12.2.1  Fauna 
 Occupation of land for project implementation will result in loss of habitats 

for fauna like reptiles and insects etc. 
 During construction activities birds might fly away to the nearby areas 

because of noise and this noise will affect wildlife and livestock breeding. 
 Due to construction activity animals and mammals may suffer and migrate 

to some other places. 
 The temporary increase in vehicular traffic coupled with high noise levels 

due to various construction activities may have some negative impacts on 
animals especially birds. Acoustically sensitive animals living in the vicinity of 
the site can be disturbed by noise. 

 During excavation of foundations reptiles may be killed. 
Mitigation Measures 
To mitigate the adverse impacts, the following measures are recommended: 

 Animal, having migrated to nearby safe areas will have the opportunity to 
return to their habitats after project construction activity is over. 

 EPC contractor will be responsible to protect and preserve all biological 
resources during construction activities. 

 Establishment of wildlife protection area is not needed as a mitigation 
measure because reptiles and similar fauna will move to safer places as their 
instinct behaviour during project construction. 

 EPC contractor will not release pollutants that would damage aquatic 
resources. 

 If soil is excavated in two stages as on 1st day it is loosened and no inversion 
and no mixing is done most of insects and reptiles can be saved as they will 
escape to safer place. Mixing should be done on 3rd day. 

6.6.12.2.2  Flora 
 Transportation of equipment/machinery for the project can cause damage 

to vegetation. 
 Flora may be affected by trespassing of construction crews. 
 Occupation of land for project implementation will result in clearing of trees, 

shrubs and grasses. 
 In the vicinity of Adit and its access road some 16 large size trees of Cederus 

Deodara (Paludar) and more than 30 pole size trees of Pinus Wallichiana 
(Kail / Biar) and Deodar will be destroyed.  

Mitigation Measures 
 It will be EPC contractor’s obligation to avoid extra cutting or damage to 

biological resources. The EPC contractor shall protect and preserve trees, 
hedges, shrubs, weeds etc. and shall replace as far as possible.  

 Re-plantation of trees will be ensured during the annual tree plantation 
campaign by the Forest Department.  
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 Timber shall only be removed in the areas of permanent structures, in the 
area of approved EPC contractor's temporary facilities or as instructed by 
the Engineer or Client.  

 EPC contractor will make all efforts to minimize the removal of trees and flags 
in advance any trees to be taken with approval of the Engineer or Client. 

 Generally, all top soil in areas to be excavated or filled over shall be 
removed and stockpiled for later reuse, as directed by the Engineer or 
Client.  

 Trees that are removed to make way for the construction of a facility or 
because they fall in the inundation zone shall be counted and harvested.  

 These trees may be used as fuel wood or construction materials, or given to 
the landowner as determined by the Engineer or Client during the 
Construction period. 

 EPC contractor will make all efforts to protect trees. If unavoidable, EPC 
contractor will make a count of the total number of trees removed and will 
include double the number of trees in the replanting efforts. 

6.6.12.2.2  Aquatic Ecology 
During the construction activities, water will be channelised to pass through the 
weir construction area so that it could not affect the construction activities and 
during the operation phase the water will flow over the crest of weir as weir is 
overflow type and the gates of undersluices will be opened when the flushing is 
required or flood to be passed without causing significant head over the crest. 

This will significantly impact the aquatic life of the area but the Jagran River, 
upstream and downstream of project has no fish or any other aquatic life except 
green algae. 

It is expected that there will no significant impact on the existing environment. 

6.6.12.3  Socio-Economic Impacts 

6.6.12.3.1  Overview 
Impacts are identified taking into account all phases of the project’s life cycle, 
including the planning phase, the construction phase, operation phase and 
decommissioning phase. Unlike many other impacts identified in this EIA, social 
impacts begin the day the project is proposed and behaviour and effects may 
alter in anticipation of the impacts. 

6.6.12.3.2  Impact Identification for Construction Phase 
 Involuntary Resettlement of Project Affected Persons 
Involuntary resettlement is defined as both physical displacement (relocation or loss 
of shelter) and economic displacement (loss of assets or access to assets that leads 
to loss of income sources or means of livelihood) as a result of project-related land 
acquisition. 

The Jagran - II Hydropower Project will require about 9 permanent resettlements of 
the people at the weir and powerhouse sites. 
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Resettlement is often judged in regards to severity (from minor to severe) and takes 
into account economic viability of land holdings, the variety and amount of 
income source available to project affected persons (PAPs), type of tenure, total 
income, and percentage of agricultural land loss affects the severity of the 
resettlement impact. PAPs with no land tenure or collective tenure, whose total 
income levels are below the poverty line, who are losing more than 20% of their 
total agriculture land, who are reliant on agro pastoral sources of income, such as 
these PAPs, are generally considered to be severely affected. 

The resettlement impacts are considered to be moderate to major magnitude. 

A Resettlement Action Plan (RAP), to ensure that those affected by resettlement 
impacts improve or at least restore their livelihoods and standard of living, has to 
be taken up at the implementation stage. The RAP will outline efforts to minimize 
involuntary resettlement and describe the compensation and benefits for PAPs. 

Both community leaders and PAPs have to be provided with project information in 
the shape of a scoping pamphlet and even verbally to allow them to be consulted 
and involved in the decisions related to resettlement. The RAP will establish a 
grievance mechanism to raise concerns through the resettlement process. 
Implementation procedures and a schedule also have to be prepared. Monitoring 
of resettlement activities is an important component of the RAP. For successful 
resettlement it is important that sufficient and appropriate resources are allocated 
to plan, implement, monitor and evaluate the complete process. The RAP has to 
include a costing, implementation and grievance mechanism that are aimed at 
ensuring PAPs are treated fairly and well. 

 Employment Generation during Construction Phase 
The construction phase is scheduled to take place over 40 months. As more details 
for RAP become available at the implementation stage, information such as the 
exact number of construction workers will enable an assessment of employment to 
be generated by the scheme. Most of the labour will be employed from the project 
area. 

The construction labour force is considered to be a receptor of medium sensitivity 
due to the group’s potential vulnerability because of: 

 The remote location of work site where the labour force will be mostly 
dependent on the contractor for living conditions. 

 General historical concerns in Pakistan regarding use of overtime hours to 
meet construction deadlines which are not necessarily remunerated as per 
the labour law. 

 General historical concerns in Pakistan regarding occupational health and 
safety and the adequate provision of equipment and systems, training for 
their use and monitoring for compliance use. 

The beneficial impact in terms of employment and the indirect positive effects it 
has on household income is considered to be of minor magnitude despite the large 
number of employees required, because of the relatively short timescale involved. 

Employment generation impacts during the construction phase are considered to 
be positive impact of moderate magnitude. 
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The well-being and working conditions of the labour force is an important issue for 
this project due to the large number of employees. Mitigation measures are aimed 
at increasing the benefits of employment generation during construction. 

It is recognised that some poor labour management practices, for instance 
frequent and long overtime use and lack of legally required minimum wages, 
combined with a lack of adequate occupational health and safety focus has led 
to accidents and in some cases strikes in the State. Providing satisfactory and safe 
work conditions will promote the labour force’s ability to achieve tasks without 
undue delays and discontentment which can have financial ramifications. 

Part of the Contractor’s responsibilities will be to implement adequate health and 
safety provisions for labourers. In order to address labour management and working 
condition issues, the contract should include clauses for the following issues: 

 Adoption of a human resource policy that sets out the Contractor’s 
approach to managing employees which is compliant with the national 
labour law. 

 Implementation of a recruitment policy which reflects equal opportunity, fair 
treatment, and compliance with the national labour law. Information that 
adequately describes working conditions and grievance procedures will be 
provided to workers at the time of hire along with their contracts. Efforts need 
to be made to use local labour, for instance by consulting with local 
administration as well as NGOs regarding people who have received 
building training related to the earthquake rehabilitation activities. Efforts 
also need to be made to identify appropriate positions that can be 
considered for female applicants. 

 Treatment of employees and working conditions will be compliant with the 
Labour Law, for instance in regards to overtime payment (double the hourly 
wage) and working hours (under the Factories Act, 1934 no adult employee, 
defined as a worker who has completed his or her 18th year of age, can be 
required or permitted to work in any establishment in excess of nine hours a 
day and 48 hours a week. 

 No use of child or forced labour. It is recommended that the Contractor 
does not contract anyone under the age of 18 to work on the project. 

 Payment of all salaries will be on a timely basis as per conditions of 
employment. Specify maximum number of late payment days before the 
Contractor should be required to pay compensation on wages. 

 Provision of employment certificates and a training register to workers 
contracted over six months on completion of contracts. 

 Establishment of a grievance mechanism for workers to raise reasonable 
workplace concerns. 

 The Contractor will be expected to produce a Labour Force Management 
Plan. It should contain the commitments in relation to human resource 
management, working conditions, use of resource by itself, its employees as 
well as subcontractors’ employees and use of a local work force (including 
and especially PAPs) to the largest extent possible. 

 A labour camp will be established for the construction labour force. 
It is recognised that in the manner the labour camps are designed and managed 
affect the health, safety and wellbeing of employees. The labour camp or camps 
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will provide essential services, including electricity, potable water, adequate 
cooking and bathing facilities to ensure safe and hygienic conditions. 

The labour camps will be addressed in the following plans which the Contractor will 
produce in the construction phase: 

 Environmental and Social management and Monitoring Plan (ESMMP). 
 The Labour Force Management Plan. 
 The Health and Safety Plan. 

The camps will be administered and supervised to ensure health, safety and 
environmental management taking into account cultural and social sensitivities 
among the workforce. It is recommended that a Labour Camp Health, Safety and 
Environment Committee to oversee these aspects of the labour camp should be 
formed. The Committee would be composed of company and labour 
representatives. The Committee would monitor the implementation of the above 
mentioned plans. 

The plans need to address the following issues related to the labour camps: 

 Fencing, boundaries and access processes. 
 Infrastructure servicing (electricity, sewage and garbage, water). 
 Recreation and religious facilities. 
 Access to supplies and services for daily living. 
 Waste management based on reduce, reuse, and recycle. 
 Medical facility for all workers at site. 
 Conservation of natural resources. 
 Safety devices, for instance against fire, lightening and exposure to 

contaminants. 
 Safe travel planning for delivery of goods and staff. 

 Deterioration of Community Health, Safety and Security 
There is a potential for social impacts resulting from activities as well as the presence 
of job seekers and construction workers on the site. As a result of construction an 
influx and congestion of people may contribute to deterioration of community 
health, safety and security due to people’s interactions and behaviors. For 
instance, incidents of accidents, social conflicts, property theft and spread of 
communicable diseases can occur. Impact magnitude is likely to be minor. 
However, the social receptors are considered medium sensitive community 
members who may potentially lack literacy skills to read signs, be young or old, may 
lack resources and power to prevent crime and / or bullying. There are mitigation 
measures available and these issues should be addressed early in the construction 
schedule. 

Impacts relating to deterioration of community health, safety and security are 
considered to be negative and of minor magnitude. 

There is a tendency for the construction sector to be unregulated with regards to 
occupational health and safety, especially in areas hard to access. Additionally 
unskilled and some skilled construction workers may be illiterate and not necessarily 
informed or familiar with what the protective measures should be. The Jagran-II 
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Hydropower Project should be operated under the auspices of an Occupational 
Health and Safety Management System with OHSAS 18001:1999 certification. 

The Contractor will be required to employ a full time qualified (certified if possible) 
occupational safety officer for the construction phase duration. The Contractor will 
need to carry out a risk assessment and then develop a site and project specific 
Health and Safety Management Plan aimed at preventing accidents, injuries and 
work-related diseases for both construction and operation and addressing 
occupational health and safety as well as community health, safety and security. 
It will be based on the Environmental and Social Management and Monitoring Plan 
(ESMMP) provided in this document which identifies activities and monitoring 
indicators associated with good occupational health and safety. 

The main measures include: 

 Carrying out health screening of labour force and health awareness 
activities. 

 Identifying potential hazards to workers, particularly those that are life-
threatening. 

 Providing preventive and protective measures for hazardous conditions or 
substances; training and equipping workers with information and Personal 
Protective Equipment (PPE) with the aim of preventing accidents, injuries or 
diseases and of minimising hazards. 

 Documenting and reporting occupational accidents, diseases and 
incidents. 

 Developing emergency prevention, preparedness and response 
arrangements. 

Both the Contractor and the Operator will be expected to carry out a risk 
assessment that evaluates health and safety issues for the local community. 
Measures to prevent or avoid risks should be incorporated into a site and phase 
specific Health and Safety Management Plan based on the ESMMP presented as 
part of this study. 

Among others, the measures need to be focused on: 

 Preventing or minimising the potential for community exposure to hazardous 
materials. 

 Avoid or minimize the exacerbation of impacts caused by natural hazards, 
such as landslides or floods arising from land use changes due to project 
activities. 

 Prevent or minimise the potential for community exposure to water-borne, 
water-based, water-related vector-borne diseases and other 
communicable diseases that could result from the project.  

 Assess significant potential hazards and assist in the preparation to respond 
effectively to emergency situations. 

 Cultural Heritage and Archaeology 

Although some changes in the social and cultural behaviour are expected due to 
interaction of local population with the project staff from outside, development of 
the project site is not likely to cause any adverse social impact at all. No place of 
religious or cultural veneration was sited during field visits to the project area. During 



EIA Report of Jagran-II HPP | Nasir Absar Consulting 
 

P a g e  1 0 7 | 1 8 3  

site survey it was observed that dead ancestors and family elders are held in high 
reverence and esteem and any disturbance to family graveyards could be 
emotionally disturbing and discomforting. The project layout including the main 
structures and ancillary structures should avoid graveyards at all costs, if any. 

Impacts on cultural heritage and archaeology are considered to be negative and 
of moderate magnitude. 

6.6.12.3.3  Recreation Activities 
Neelum Valley is a renowned tourist destination and every year hundreds of tourists 
move into the area particularly during the summer but the number is very less in 
comparison to the valley’s potential for tourism due to lack of infrastructure. 

Further, the development of the proposed Jagran - II hydropower scheme is likely 
to attract more tourists in the area and will increase the commercial and 
recreational activities. 

A preplanning of the increased inflow of the tourists is therefore recommended to 
incorporate public information and tourist handling facilities. The recreational 
activities will require the provision of the basic infrastructure such as hotels and 
resorts. 

Impact relating to recreation activities is considered to be positive and of 
moderate magnitude. 

6.6.12.4  Impact Identification for Operations Phase 

6.6.12.4.1  Electricity Generation 
The greatest benefit provided by the Project will be the provision of electricity to 
support Pakistan’s growing population, expanding economic activities and 
increasing demand for energy. The Jagran - II project is proposed to generate 
power of 48.0 MW. Electricity is recognised as a necessary productive input 
contributing to a stable economy. The statistics show that the demand for 
electricity in Pakistan is increasingly greater than the supply. 

Electricity generation impacts are considered to be positive and of major 
magnitude. 

6.6.12.4.2  Employment Generation during Operations Phase 
During operation, a small number of people will benefit from employment 
opportunities. Employees are considered to be a socio-economic receptor of 
medium sensitivity because they will have long term contracts that provide fair 
remuneration on a regular basis. 

Employment generation impacts during the operation phase are considered to be 
positive and of minor magnitude. 

6.6.12.4.3  Provision of Associated Facilities 
The project will require improved access roads access to people, goods, medical 
facilities and markets. This will contribute positively to the livelihood of people in the 
project area. Local community members, considered to be medium sensitive 
socioeconomic receptors because of their probable dependence on natural 
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resources and lack of economic capital, will benefit from the facilities. Moreover, 
education and health facilities will be enhanced due to project and these facilities 
will also be available for the local communities. 

The impact of providing associated facilities is considered to be positive and of 
moderate magnitude. 

6.6.12.4.4  Agricultural Impacts 
As noted during the visits and through community consultations that the water for 
irrigation in agriculture is channelized / piped and brought to the field / terraces 
from the perennial nullahs joining the Jagran River and is not used from the Jagran 
River in the project area. 

The impact of the project is not expected to significantly adversely impact on the 
agricultural production. 

6.6.12.4.5  Landscape and Visual Amenity 
Neelum Valley is well known for its outstanding natural beauty and landscape and 
it is a popular destination among tourists from both Pakistan and abroad. The area 
offer tourists opportunities for outdoor activities such as hiking and fishing. 

During construction, the related equipment and influx of people will temporarily 
affect the visual and landscape values of this relatively untouched area. During 
operation the existence of the scheme will change the visual amenity at a 
particular place, impacting on the surrounding landscape and views. 

The impact of the project on landscape and visual amenity is uncertain at this stage 
although the operational phase is not expected to significantly adversely impact 
the landscape. 

6.7 Implementation Responsibilities 
6.7.1  Formation of Environmental Management Unit (EMU)  
Sponsor will establish an Environmental Management Unit (EMU), in order to handle 
the environmental and socio-economic matters during the proposed project. The 
EMU will not be part of the proposed project organization, and will provide advisory 
services to the project and other departments. Initially, the EMU will have two 
Environmental and Socio-economic Inspectors (ESIs) of relevant qualification and 
experience headed by an Environmental Expert. The strength can be increased in 
the future as required. 

Sponsor, through the EMU, will coordinate with regulatory agencies like EPA AJ&K 
and other stakeholders who may want to send their own teams to monitor the 
project activities. EMU will also inform all employees of the details of protection and 
necessary care and appropriate action in accordance with the EMP approved by 
the regulatory authorities. 

For the environmental management sponsor will depute one Manager who will 
coordinate with the consultant’s environmental team comprising of two 
Environmental and Social Inspectors who will be responsible for environmental 
monitoring and reporting during the construction period. The consultants will be 
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responsible for monitoring EPC contractor’s compliance to the environmental 
issues. 

6.7.2  Emu Role and Responsibilities 
Works Relevant to the Authorities  

The EMU coordinates and consults with the administrators of local communities and 
dwellings in matters concerning the impact arising from construction on 
environmental and socio-economic aspects. EPC Contractor abides by the 
Environmental Protective Standards, and gets permission if necessary from the 
Authority concerned in order to perform the Project successfully. 

Keeping Documents  

For environmental monitoring purposes, papers and photos of all areas at which 
construction activities take place and of all areas which are affected by these 
operations are documented and kept safely for a certain period of time. 
Documents and photos are kept by the EMU. 
 
Action to Rectify  

If any part of the Environmental Protection Plan is not preserved, EMU shall report 
immediately to the Contractor and the Project Manager. The EMU takes an 
appropriate action to rectify the disorderly conduct. 

Instruction to Employees  

The EMU staff will periodically interact with the employees for the awareness of 
environmental conservation and encourages them to abide by the environmental 
safety standards. 
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Environmental Management and Monitoring Responsibilities 

Organization Designation Responsibilities 
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t Advise sponsor, contractor and other 

construction Departments on matters relating to 
environment and social aspects of the project.  
Advise and direct ESIs regarding the 
implementation of EIA and EMP.  
Ensure compliance with all relevant 
environmental laws.  
Coordinate with other stakeholders, including 
relevant EPA. 
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Ensure that the entire project is conducted in an 
environmental friendly and socially sound 
manner. 
Ensure compliance with all relevant 
environmental laws.  
Monitor full implementation of EIA and EMP 
requirement during construction of the project.  
Report environmental and social compliances 
and ensure implementation of corrective 
measures, if any.  
Coordinate with other stakeholders,  
Including relevant EPA. 
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Ensure that the construction is carried out within 
the agreed timeframe according to satisfactory 
environmental and technical standards. 

Contractor Site 
Manager 

Manage construction activities, construction 
crew, camp crew and other site personnel.   

EPA AJ&K DG EPA 
Overall monitoring of environmental issues and 
their management according to their rules and 
regulations. 

6.8 Environmental Monitoring Plan 
The key objectives in the formulation of an EMP are as follows: 

 Formulate Monitoring Plan for baseline, impact and compliance monitoring; 
and  

 Formulate an Environmental Auditing Plan to be implemented after Project 
Construction. 

The objectives of environmental monitoring during the various phases of the 
proposed project will be as follows: 

 Ensuring that impacts do not exceed the established legal standards;  
 Checking the implementation of mitigation measures in the manner 

described in report; and,  
 Providing early warning of potential environmental damage. 
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6.9 Intensity of Monitoring 
It is not possible to monitor every single one of the parameters that were 
investigated during the impact identification process. Therefore, a selection or 
“Scoping Out” should therefore be made of the most important and critical 
parameters that will best reflect the impacts of the project on its surrounding 
environment. 

The level or intensity of monitoring is to be determined on the basis of the known 
variability of each parameter, together with the potential severity of the impacts 
that are monitored. 

6.10 Institutional Aspects 
Institutional factors determining the Monitoring should not be underestimated. 
There needs to be a firm institutional commitment by the agencies responsible for 
the monitoring process, particularly in regard to the following: 

 Willingness on the part of the institutions and the organizational personnel 
involved to support the Monitoring process with the necessary level of 
resources and authority;  

 Maintaining continuity in the Monitoring program;  
 Developing the technical capabilities of the personnel involved;  
 Maintaining integrity or honesty and transparency of the process,  
 Taking decisions on the basis of a thorough review of results;  
 Making Monitoring information available to all agencies concerned; and 
 Making the necessary institutional reforms with the planning and 

implementing agencies. 

6.11 Monitoring Plan/Schedule 
Monitoring Plan includes the description of types of monitoring, the parameters to 
be monitored, and methods to be used and schedules for operating monitoring 
activities. 

6.11.1  Baseline Monitoring 
A Baseline Study is required to compile and maintain a database on environmental 
conditions prior to the implementation of the project. This is especially important if 
the Project Implementation is delayed due to unforeseen circumstances and 
information given in the EIA needs to be updated. The baseline data recorded 
before the Project Implementation will facilitate the comparison of the information 
obtained during the monitoring activities and in auditing of the project. The main 
parameters needed to be considered during baseline monitoring for hydropower 
projects are as follows: 

6.11.2  Water Flow Rate 
Gauging stations should be established at the weir site and at powerhouse site to 
collect accurate information on the seasonal variation of the river flow rate and 
the contributions of the major tributaries between the weir and powerhouse sites. 
The stations will also give a more accurate account of flood levels. 
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6.11.3 Water Quality, Air Quality and Noise Level 
As far as possible, with the help of portable equipment the primary data for water 
quality, air quality, and noise levels should be collected. 

6.11.4  Stability of Slopes 
The fragile slopes in the project area should be monitored regularly to provide early 
warning of potential landslides. The condition of slopes should be monitored before 
and after the monsoon. 

6.11.5  Settlements 
The settlements in the project area may be expanded significantly due to opening 
of over-land transportation services resulting in increased traffic. This event is 
expected to occur. The growth of settlements will increase the significance of 
environmental impacts. Baseline Monitoring should be carried out periodically to 
determine changes in human population and structure, trade and other 
socio-economic activities, including the local institutions and the status of public 
facilities, religious sites and cultural artefacts. 

6.12 Compliance Monitoring 
The following activities should be conducted to ensure compliance with the 
recommendations of the IEE Study: 

 Following the completion of the detailed design and the tender documents, 
confirm that all the mitigation, compensation and rehabilitation measures 
recommended by the IEE Study have been incorporated. 

 During contract negotiations, confirm that the designs and working methods 
proposed by the contractors have taken into account the environmental 
considerations mentioned in the tender documents. 

 At the beginning of the construction, confirm that the arrangements 
regarding temporary use of land for labour camps, material storage and 
construction activities are satisfactory. 

 At the time of land acquisition, check / ensure that the acquisition process 
is in accordance with the Land Acquisition Act 1894, draft National 
Resettlement Policy 2002 and/or any project specific guidelines, 
furthermore, ensure that Project effectees have received adequate 
compensation within the stipulated time.  

 During construction, confirm on a regular basis that all the agreed working 
conditions and procedures, regarding various environmental 
considerations, are followed satisfactorily. 

 During construction and upon completion of construction, ensure that all 
requirements regarding clean up and reinstatement have been 
satisfactorily met.  

 During the operation of the project, ensure that a minimum warer flow is 
maintained downstream of the dam, particularly during the dry months. 

 During operation, ensure that encroachment on any forests, wildlife habitats 
and/ or ecologically sensitive areas that might exist does not take place 
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6.12.1 IMPACT MONITORING 
The actual impacts caused by Project Implementation should be closely monitored 
during the construction and operation of the project to examine the effectiveness 
of the mitigation measures. The following activities need to be conducted for 
impact monitoring: 

 Hold regular meetings with the local people and listen to their concerns to 
assess the impacts of the project on the community and the environment. 

 During construction, regularly assess the stability of disturbed slopes. This is 
particularly necessary during the monsoon season. 

 During construction, inspect the levels of air, noise, and water and land 
pollution at regular intervals and compare with national standards and 
baseline data. 

 During and after construction, conduct regular fish sampling to assess 
impact of the project on the fish population and their spawning and 
migratory behaviour. 

 With the help of the forest user groups, regularly monitor the condition of the 
local forest, and the use and trafficking of forest products. 

 Monitor the spoil disposal practices. 
 Monitor storage techniques for fuel and explosives kept in the project area 

to ensure safety to people and the environment. 
 Check the water supply and sanitation situation in the labour camps and 

the construction areas, and regularly test the quality of water being supplied 
to the construction workers. 

 Regularly check the health of the workers to ensure that there is no spread 
of communicable diseases. Also, regularly check the construction safety, 
ensuring the maintained health of the workers. 

 With the help of the local police, monitor the occurrence of criminal and 
socially undesirable activities. 

 Monitor the gender issues related to the project to ensure that neither males 
nor females bear an unfair share of negative impacts. 

 For at least three years following land acquisition, regularly survey the social 
and economic conditions of displaced families whose land and properties 
have been acquired by the project. 
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6.13 Plan/Schedule  
The Monitoring Plan includes the description of types of monitoring, the parameters to be monitored, and methods to be used and 
schedules for operating monitoring activities. 

Environmental Monitoring Plan: Baseline Monitoring 

Parameter Indicators Method Location Schedule 
Physical Environment 

River Hydrology  Flow rate of river and its 
tributaries 

Gauging station  Just Upstream of diversion 
dam and tailrace outlet, 
and downstream of 
diversion dam and tailrace 
outlet  

Continuous during dry 
season and regularly during 
other seasons 

Water Quality Temperature, dissolved 
oxygen, pH, conductivity, 
turbidity, total phosphorous 
inorganic phosphorous, 
total nitrogen, ammonia 
nitrogen, nitrogen oxides, 
biochemical oxygen 
demand and faucal 
coliforms 

Water sampling 
and testing, and 
comparison to 
ambient standards 

Construction sites and 
camps upstream and 
downstream of weir and 
powerhouse 

Prior to construction or any 
project activity 

Air Quality  Total suspended solid 
particulate, SO2, CO2, NO2, 
PbO. Dust accumulation 
from construction activities 
in house, vegetation, 
surrounding areas  

Method mentioned 
in Pakistan 
environmental act 
1997 and 
comparison to 
National Quality 
Standards for 
Ambient Air 

In and around construction 
sites and along access 
roads  

Prior to construction or any 
project activity  

Slopes Stability and degrees of 
slopes  

Site observation Near unstable slope areas  Once before construction 
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Biological Environment  
Forest and 
Vegetation 

Forest management  Discussions with 
user groups, local 
people and the 
District Forest 
Office, field 
observation  

In/around construction 
sites/camps, access roads, 
markets  

Prior to project activity  

Fisheries  Size of fish populations, 
changes to spawning and 
migratory habits  

Fish sampling and 
discussions with 
local fishermen  

Upstream of project and 
downstream from power 
house 

At least three times a year: 
before, during and after 
monsoon  

Socio-economic and Cultural Environment  
Settlements  Growth of settlements in 

the project area  
Discussions with 
local people, 
affected people 
and observation  

Along access roads   Once a year  

Public Health Types of diseases and 
incidence of disease in the 
project area and local 
community  

Discussions with 
local people and 
the health 
professionals at the 
local health 
post/hospital  

Project affected areas Three year data collected 
from local hospitals and 
health centers before 
construction    

Law and order Levels of crime, different 
types of crime, in the 
project area. 

Discussions with the 
local people and 
the local police  

Project affected areas Three year data collected 
from local police before 
construction  
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Environmental Monitoring Plan: Compliance Monitoring 

Parameters Indicators  Method  Schedule  
Implementation of EIA 
recommendations 

incorporating of EIA 
recommendations into project 
documents  

Review of detailed design, 
project specification and 
tender documents  

Following completion of tender 
documents 

Incorporation of the 
environmental 
considerations from the 
tender documents into 
the contractor’s 
proposed work plan  

The presence, in the 
contractor’s work plan, of 
each of the environmental 
considerations from the tender 
documents.  

Review of proposed work 
plans, submitted by contractor  

During contract negotiations  

Construction logistics  Contractors' arrangements 
regarding labour camps 
materials storage and 
construction activities 

Site observation   Beginning of the construction 
period 

Property  Land/property acquisition 
procedures  

Discussions with the local 
people and the project 
management  

At the time of land acquisition  

Implementation of all 
environmental 
conditions mentioned in 
the tender documents  

Arrangements for slope 
protection, pollution 
prevention, protection of 
vegetation, fish and wildlife, 
use of local laborers, safe 
construction, public health 
and public relations  

Site observation and discussion 
with project management and 
local people using a checklist  

Continuous during the construction 
period  
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Environmental Monitoring Plan: Impact Monitoring 

Parameter Indicators Method Location Schedule 

Physical Environment 
Water Quality 1. Wastewater treated 

prior to river discharge. 
2.Temperature, 
dissolved oxygen, pH, 
conductivity, turbidity, 
total phosphorous, 
inorganic phosphorous, 
total nitrogen, 
ammonia nitrogen, 
nitrogen oxides, 
biochemical oxygen 
demand and faecal 
coliforms 

Water sampling and 
testing, and comparison to 
ambient standards 

Construction sites and 
camps upstream and 
downstream of weir 
and powerhouse 

During construction and 
operation phase 

Air Quality  Exhaust emissions from 
machinery – visual 
inspection Dust 
accumulation from 
construction activities in 
house, vegetation, 
surrounding areas  

Method mentioned in 
Pakistan environmental act 
1997 and comparison to 
National Quality Standards 
for Ambient Air 

In and around 
construction sites and 
along access roads  

During the construction 
phase  

Slopes Degrees of slopes, 
stability of slopes, 
changes from the 
baseline data  

Site observation Near unstable slope 
areas  

Continuously during 
construction  
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Biological Environment 
Forest and 
Vegetation 

Number of trees, health 
of trees, presence of 
ground cover  

Discussions with user 
groups, local people and 
the District Forest Office, 
field observation  

In/around construction 
sites/camps, access 
roads, markets  

Twice a year during 
construction 

Fisheries  Size of fish populations, 
changes to spawning 
and migratory habits  

Fish sampling and 
discussions with local 
fishermen  

Upstream of project 
and downstream from 
power house  

At least three times a year: 
before, during and after 
monsoon  

Socio-economic and Cultural Environment 
Water supply 
and sanitation 
in the project 
area  

Presence and quality of 
water supply in local 
homes and 
construction areas, 
adequacy of sewerage 
system  

Site observation, water 
testing and interviews with 
local people  

Affected areas and 
construction camps 

Continuously during 
construction  

Public health  Types of diseases and 
amount of disease in 
the project area and 
local community  

Discussions with the local 
people and the health 
professionals at the local 
health post/hospital 

Affected areas and 
construction camps  

Monthly during construction  

Resettlement 
and 
Rehabilitation  

Social and economic 
conditions of the 
displaced people  

Discussions with the 
displaced people, 
observation  

Resettlement site(s) Regularly for at least three 
years following land 
acquisition  

Economy Number of local people 
employed by project  

Records kept by Project 
management  

Project site  Twice a year during and after 
construction  

Infrastructure Number of households  Records kept by project 
management  

Affected persons Two years after project 
completion 
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6.14 Communication and Documentation 
An effective mechanism for recording, storing and communicating environmental 
and social information during the project is an essential requirement of an EMP. The 
key features of such a mechanism are: Recording and maintaining all information 
generated during the monitoring in a predetermined format. 

6.15 Data Recording and Maintenance  
All forms will be numbered and a tracking system will be developed for each. 
Whenever a form is released for use in the field, its number will be recorded. The 
field staff will be required to account for e;2ach form after completion. In this 
manner, it will be ensured that all forms are returned to the office.  

6.15.1 Meetings  
The following environmental meetings will take place during the project:  

 Project initiation meetings (once for each of the contractors)  
 Fortnightly meetings   

The purpose of the project initiation meetings will be to discuss the EMP, and ensure 
full understanding and commitment from concerned parties for its implementation. 
A periodic meeting will be held at site during the construction phase. The purpose 
of the meetings will be to discuss the conduct of the operation, and any 
environmental / social issues identified in the field. The remedial measures will also 
be discussed and agreed during these meetings. The meeting will be recorded in 
the form of an environmental and social report (ESR). 

6.15.2 Grievance Redress Mechanism 
Regardless of its scale, involuntary resettlement inevitably gives rise to grievances 
among the affected population over issues ranging from entitlements, rates of 
compensation and eligibility criteria. In addition, grievances may also arise in 
relation to environmental issues, raised by local people or organizations.  Timely 
redress of such grievances is vital to the satisfactory implementation of resettlement 
and to the completion of the project on schedule. The Project therefore must 
ensure that affected persons have access to grievance redress procedures and 
that such procedures are in place to allow them to lodge a complaint or a claim. 

The local community shall be informed about project grievance handling 
procedures through village discussions. This will occur in all villages within Project 
area. 

All complaints and resolutions will be properly documented by the concerned 
Grievance Redress Committee (GRC) and be available for review for monitoring 
purposes. As part of the post-evaluation and monitoring, the grievances will be 
available for review for Supervisory Consultant and decision regarding grievances 
shall be consistent with approved policies and entitlements. 

Two GRC, one each for weir side and powerhouse, required in order to resolve 
disputes amicably through consultants. The GRCs are very important as it is 
expected that most cases, if not all would be resolved by the GRCs. The committee 
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will hear complaints and facilities solutions and the process, as a whole will promote 
dispute settlement through mediation to reduce litigation. 

Grievances are best redressed through project management, local civil 
administration, or other channels of mediation acceptable to all parties. Such 
channels of mediation may involve customary and traditional institutions of dispute 
resolution. The project management should make every effort to resolve 
grievances at the community level. Recourse to the legal system should be 
avoided except as a last resort. 

6.16 Auditing 
Environmental auditing is a systematic, documented, periodic and objective 
process in assessing an organization's activities and services in relation to: 

 Assessing compliance with relevant statutory and internal requirements  
 Facilitating management control of environmental practices  
 Promoting good environmental management  
 Maintaining credibility with the public  
 Raising staff awareness and enforcing commitment to departmental 

environmental policy  
 Exploring improvement opportunities 
 Establishing the performance baseline for developing an Environmental 

Management System (EMS)  

6.17 Environmental Management Cost 
6.17.1Summary of Cost 
Cost estimates are prepared for all the mitigation and monitoring measures 
proposed in the report. The cost represented in below table is indicative only. This 
budget has been calculated for duration of 18 months of pre-construction and 48 
months of construction phase. The costs for implementation of environmental and 
social mitigations during the operational phase are not included. The operational 
cost shall be calculated before the completion of construction phase after 
consultation with stakeholders and regulatory authorities. The cost for land 
acquisition and resettlement related activities have been included. However, this 
cost shall be adjusted on actual at completion of Land Acquisition and 
Resettlement. 

Estimates are based on the current market rates for similar activities and items, 
which are implemented in different projects. Estimations of quantities are based on 
previous experiences. The cost estimates and the budget during design and 
construction phase for the mitigation and monitoring measures is estimated to be 
around Eight Hundred and Eighty Thousand United States Dollars. The cost estimates 
also includes the budget for environmental monitoring, implementation, 
institutional strengthening and capacity building of project staff and environmental 
enhancement/compensation measures. 
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Sr. No. Head Total Cost (USD) 

1. Land Acquisition and Resettlement 111,628 

2. Environmental Management Cost: 
pre-construction and during 
construction 

828,000 

Grand Total 939,628 
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ANNEXURE-I  Environmental Management Cost: Pre and During  
   Construction 

 

S. No. Description Amount (USD)
1 Env ironmental Management Staff 78,500                                      
2 Fee for Environmental Consultant 33,000                                      
3 Monitoring and Reporting 19,000                                      
4 Audits 24,000                                      
5 Oil and Gas Collection System 400                                           

6
Spoil Control Kit (shovels, plastic bags and 
absorbent materials) 2,000                                        

7 Sprinkling of water 19,000                                      
8 Plantation and re-vegetation 38,000                                      
9 Soakage pits for waste water 900                                           
10 Septic tanks for sewage waste 1,200                                        
11 Lining for effluent collection system 300                                           
12 Solid waste management 6,500                                        
13 Management of muck disposal sites  230,000                                    
14 Plastic covering of all material storage piles 3,400                                        
15 Personal Protective Equipment 19,000                                      
16 Installation of Water Supply Facility 7,500                                        
17 Env ironmental Labor 21,400                                      
18 EHS trainings 9,000                                        
19 Facility for fuels and lubricants storage 700                                           
20 Biodiversity Action Plan 95,000                                      

21
Activ ities for involvement of local administration 
and law enforcing agencies 9,200                                        

22 Implementation of health and safety plan 95,000                                      

23
Construction of a basic health facility, with 
necessary equipment and operation cost for 48 
months

115,000                                    
828,000Total
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ANNEXURE-II DAILY ENVIRONMENTAL MONITORING PERFORMA 
 

Date :  Project 
site:  

Weather: О Rainy О
 Dry 

Sites Specific Evaluation Checklists Yes No N/
A 

Comments 

1 For the clearance of vegetation in the 
construction area, did the contractor 
obtain permission from forest 
department for felling of the forest trees?  

2 Has the clearance of forest affected the 
ground vegetation and initiated the 
erosion process in the area?  

3 Are the spoils and topsoil and other 
wastes, stockpiled at the bottom of the 
remaining trees in the area?  

4 Has the contractor in collaboration with 
the local authorities, made an 
arrangement for establishing a fuel 
depot in the area?  

5 Is the workforce involved in collecting, 
hunting and selling of forest products, 
wildlife and fishes from the river?  

6 Are eroded and unstable areas 
stabilized through protective works?  

7 Are cross road drainage, side drainage 
and surface drainage, constructed 
wherever they are required?  

8 Is the topsoil removed from the process 
of cut and fills, subsurface excavation 
and quarrying, stripped and stockpiled 
in different places for the future use?  

9 Are excess fill materials disposed of at 
designated areas, compacted, leveled 
and covered with topsoil for vegetation 
growth?  

10 Did disposal of excess fill materials create 
environmental damage?  

11 Are the degraded places, bare areas 
disturbed by the construction camps, 
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rehabilitated and restored to original 
condition? 

12 Have quarries and burrow pits used for 
excavation of construction materials 
followed the following specifications 

i. restricted to small area  
ii. confined to existing quarry sites  
iii. not close to tree cover  
iv. 60m away from dwellings  

13 Have stockpiling of top soil, sub-soil, rocks 
and other construction materials 
followed the following specifications 

i. 10m away from the drainage line  
ii. on the land with less than 10 slope  
iii. no disturbance on the trees and 
 vegetation  

iv. no disturbances on houses and prime 
 agricultural land  

14 Are the workforce camps established at 
the designated areas?  

15 Are the facilities for the workforce as 
specified in section of Environmental 
management provided?  

16 Are the toilet and other wastes disposed 
at specified safe areas?  

17 Is the workforce camp after its use, fully 
rehabilitated and restored to the original 
condition?  

18 Are there measures to control the dust 
and noise pollution in the area, during 
the construction period applied?  

19 Are the hazardous materials such as 
petrol, diesel, kerosene, lubricants, 
explosives, etc, stored in safe places 
where leakage and mishandling are not 
possible?  

Additional Comments:    

 

Reported By:  
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ANNEXURE-III WEEKLY ENVIRONMENTAL MONITORING PERFORMA 
 

Date :
  

Project 
site : 
  

Weather: О Rainy О Dry 

Sites Specific Evaluation Checklists Yes No N/A Comments 

1 Compliance with approval 
conditions? 

2 Wastewater treated prior to being 
Discharged?  

3 Non-recyclable wastes disposed of 
appropriately?  

4 Are Employees provided with safety 
Equipment?  

5 Hazardous goods stored in bounded 
area or in secure sheds?  

6 Explosives stored in guarded 
bunkers?  

7 Hazardous goods used according to 
manufactures’ specifications?  

Additional Comments:    

 

 

 

 

 

 

 

Reported By:  
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ANNEXURE-IV ENVIRONMENTAL COMPLAINTS RECORD 
 

Date :  Time :  

Complainant Mr./Mrs./Ms  

Address & CNIC No:  

  

  

The complaint was  O Verbal O Written 

Who took the complaint? Mr./Mrs./Ms  

The complaint relates to  O Dust  O Noise/Blasting  O Water 
 O Other 

Details of Complaint:   

  

  

  

  

  

Action Taken:   

  

  

Comments:   
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ANNEXURE-V ENVIRONMENTAL INCIDENT REPORT 
 

Date :  Time :  

Type of Incident:-  O Contaminated water discharge  O Excess noise 
emission 

 O Hazardous material spillage O Stolen explosives O Blasting overpressure 
vibration 

 O Fire O Incorrect spoil disposal O Other 

Reported by Mr./Mrs./Ms  

Address & CNIC No:  

  

  

The complaint was  O Verbal O Written 

Who took the report Mr./Mrs./Ms.  

Description and Cause of Incident:   

  

  

  

  

  

  

  

  

  

  

Date & Time of the Incident:   

Action Taken:   
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Approved By:   Approval Date   

Proposed Corrective Action:-   

  

  

  

  

  

  

Proposed Action By Mr./Mrs./Ms.  Date   

Reviewed By Mr./Mrs./Ms.  Date   

Followed Up By Mr./Mrs./Ms.  

 



EIA Report of Jagran-II HPP | Nasir Absar Consulting 
 

P a g e  1 2 9 | 1 8 3  

7 CHAPTER 7 “ENVIRONMENTAL MITIGATION & 
MONITORING PLAN (EMMP)” 

7.1 Environmental Management & Monitoring Plan 
This Chapter comprises the Environmental Management & Monitoring Plan (EMMP) 
for the EIA of this Project. It summarizes the organizational requirements, 
management and monitoring plans to ensure that the necessary measures are 
taken by the proponent to avoid potentially adverse effects and maximize 
potential benefits of the Project as identified in preceding section of the EIA and to 
operate in conformance with applicable laws and regulations of AJK. The 
Environmental Management and Monitoring Plan (EMMP) presented in this section 
is a component of the overall environmental management that is particularly 
important with respect to this EIA reports to address the impacts as it pre identified 
by the impact assessment process. 

EMMP is the “synthesis of all proposed mitigative and monitoring actions, set to a 
timeline with specific responsibility assigned and follow-up actions defined.”  It is 
generally recognized as the most important output of the EIA as through this tool it 
is ensured that the mitigation measures identified in the EIA are implemented. The 
EMMP may be considered as a separate, stand-alone section within the suite of 
documents that are being prepared as part of the EIA process for this Project. This 
EMMP due to its nature and applicability will be further used for contractual 
purposes and will be included as a part of the bid document for EPC contractor 
who have to coerce to it along with the regulatory requirement. The strict 
implementation of the EMMP and project management strict enforcement of the 
adequate construction practices and standards will greatly reduce the negative 
impacts of the Project.  

7.2 Aims of the Environmental Management Plan  
Environmental Management Plan aims at providing safeguards for and 
enhancement of social, environmental and economic quality parameters, which 
would be subject to project impacts whereas monitoring involves measurement, 
and recording of such parameters to identify adverse trends for timely mitigation. 
These parameters have been enumerated in environmental Management Plan. 
Key players in the implementation of the plan are the Project management, EPC 
Contractor and EPA Azad Jammu & Kashmir. Main aims of EMMP are summarizes 
as below. 

 Define environmental management principles and guidelines for the design, 
construction and operation of the Project;  

 Establish the roles and responsibilities of all the parties involved in Project 
environmental management; 

 Describe measures that shall be implemented to avoid or mitigate adverse 
environmental impacts; and 

 Establish a framework of supervision, monitoring, auditing and reporting for 
Project environmental management. 

This EMP is an environmental operation manual for the Project management and 
staff, contractors and regulatory authorities. It provides a commitment to 
environmental management by the Sponsors of Jagran II hydropower. 
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7.3 Mitigation and Management Plan  
The mitigation & management plan is to be worked out and implemented at three 
phases that are;  

 Design Phase 
 Construction; and 
 Operation Phase. 

The proposed environmental management plan would include the following:  

 Impact reference – this specifies the impact/s which according to impact 
assessment methodology followed for the project has potential influence 
either negative or positive and needs to be mitigated by the proposed 
management measure influences as discussed in earlier sections.   

 Description of the impact – this briefly describe the potential impact which 
may arise from the project activities and need a management measures   

 Mitigation/Management measure – a description of the action, which will 
be clear, concise and specific enough to enable execution of the action. 
Where relevant, targets, indicators, trigger points and/or threshold levels will 
be incorporated into the management measure. If a set of management 
actions is required to meet the objective, the EMMP will be simplified by 
making a commitment to develop an appropriate supporting document in 
which the detail will be provided. 

 Project phase – Indicating the project phase/s when the management 
measure is applicable   

 Institutional Responsibilities –an indication of the roles and responsibilities for 
the concise implementation of proposed management measures  

While suggesting mitigation and management measures at design phase, prior to 
construction and implementing EMMP; the critical phase of the project, there are 
some crucial measures required to be taken prior to construction, which are 
described as below. 

7.4 Pre-Construction Management  
Environmental management during Project pre-construction shall involve: 

 Permit application;  
 Commencement of land and building acquisition and leasing;  
 Survey, pegging and fencing of Project sites;  
 Identification and protection of local village services;  
 Commencement of resettlement activities;  
 Finalization of the Project employment strategy;  
 Preparation of social management plan;  
 Commencement of staff training; 

7.4.1 Permit Application 
The Sponsor shall obtain any permits and approvals required for specific 
construction activities (such as clearing and cutting of trees and vegetation) prior 
to the commencement of these activities. The Environmental Management Unit 
“EMU” shall conduct pre-construction inspections, as specified, to verify that the 
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proposed activities adhere to the terms and conditions of these permits and 
approvals and the EMP. 

7.4.2 Land and Building Acquisition and Leasing 
Sponsor shall commence land and building acquisition and leasing as per the 
requirement and in accordance with the provisions of the Land Acquisition Act, 
1894. 

7.4.3 Survey, Pegging and Fencing of Project Sites 
All Project construction and ancillary sites shall be surveyed and pegged by the 
EPC contractor in accordance with the approved final Project design and layout, 
prior to the commencement of vegetation clearance, earthworks and any other 
construction activities. Site boundaries shall be pegged at intervals of 25 m or less. 

The pegging of Project sites will: 

 Enable construction activities to be confined to the minimum area required, 
thus reducing the area of disturbance and loss of productive resources; 

 Assist in identifying site-specific environmental issues prior to construction, 
allowing appropriate mitigation measures to be developed.  

 Ensure construction workers clearly recognize the extent of sites; and  
 Allow landowners to recover or harvest resources from the affected area 

prior to construction. 
 After pegging the boundary of each construction and ancillary site the EPC 

contractor shall: 
  Identify and document all local services within pegged areas;  
 Identify trees/vegetation within each site to be retained and fence them off; 
 Peg the proposed location of all stockpile areas, spoil disposal areas, 

crushing and batching plant operations, and waste storage and disposal 
areas. 

 Fuel/chemical storage areas with pegs at no greater than 10m intervals; and 
 Count the number of trees to be felled at each Project site in order to 

complete permit applications to fell trees. 
 Once the EPC contractor has pegged a Project site, the EMU and EPC 

contractor shall jointly inspect the pegged site. The EMU shall confirm the 
number of trees to be felled and the proposed location of the above listed 
activities and areas within the Project site. The EPC contractor shall fence 
the boundary of workforce camps with a security fence to restrict vehicle 
and pedestrian access to designated points. 

7.4.4 Protection of Village Services  
Village services (e.g. access tracks, water supply pipelines, electricity supply lines 
etc.) that may be affected by construction sites or activities shall be identified by 
the EPC contractor. These services shall be protected, or temporarily or 
permanently relocated, to ensure that they continue to function in a similar 
manner. 

7.4.5 Commencement of Resettlement Activities 
Private land and buildings must be acquired at Project sites prior to construction. 
Land and property acquisition shall occur in accordance with the provisions of the 
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Land Acquisition Act, 1894, and the detailed guidelines contained in Resettlement 
Policy 2002. Resettlement Policy guidelines include: 

 Notice to inform concerned landowners of Project activities; 
 Identification of all affected land parcels and census of affected owners; 
 Verification and quantification of land and building losses; 
 Finalization of the list of entitled persons for publication; 
 Publication of the acquisition notice specifying the evacuation period and 

compensation arrangements; and 
 Payment of displacement allowances and compensation within specified 

time periods. 
 Project proponent shall ensure that all relevant land acquisition procedures 

and guidelines are followed prior to the commencement of any related 
works. Copies of Project land acquisition procedures shall be given to the 
EMU and EPC contractor, who shall adhere to these procedures. Sponsor 
shall enter into lease agreements with private landholders for temporarily 
required land prior to the commencement of construction or related 
activities. Lease agreements shall specify the existing condition of the land, 
land protection measures to be implemented during the lease and land 
rehabilitation measures to be undertaken at the end of the lease. 

  Sponsor shall provide a complete list of affected property owners to the 
EMU and EPC contractor. 

7.4.6 Finalization of the Project Employment Strategy 
The Project proponent and / or the EPC contractor shall ensure that, wherever 
possible, locally recruit the available workforce and shall provide appropriate 
training as necessary. 

7.4.7 Preparation of Social Management Plan 
The EPC contractor shall consider all aspects of workforce management and 
address potential ethnic tensions between workers and the local communities, 
communicable diseases, theft, drug and, market distortion due to temporary inputs 
to local economy and other divergent cultural values. 

For this a code of conduct should be prepared. The Code of Conduct shall address 
the following measures: 

 All workers and sub-contractors shall abide by the laws and regulations. 
 Illegal substances, weapons and firearms shall be prohibited. 
 Fighting (physical or verbal) shall be prohibited. 
 Workers shall not be allowed to hunt, fish or trade in wild animals. 
 Creating nuisances and disturbances in or near communities shall be 

prohibited. 
 Disrespecting local customs and traditions shall be prohibited.  
 Maintenance of appropriate standards of dress and personal hygiene shall 

be in effect.  
 Residing camp workforce visiting the local communities shall behave in a 

manner consistent with the Code of Conduct;  
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 Failure to comply with the Code of Conduct, or the rules, regulations, and 
procedures implemented at the construction camp will result in disciplinary 
actions. 

7.4.8 Commencement of Staff Training Regarding Environment 
During construction there will be a potential for workers to damage protected 
areas and waterways adjacent to camps and work areas. The EPC contractor shall 
prepare an Environmental Training Plan for all construction workers; the Plan shall 
address the following items: 

All EPC contractor’s employees shall be required to comply with environmental 
protection procedures. 

The Plan shall educate all construction workers on the issues including but not 
limited to traffic regulations, illegal logging and collection of non-timber forestry 
products, hunting and fishing restrictions, waste management, erosion control, 
health and safety issues, all prohibited activities, the Code of Conduct 
requirements & disciplinary procedures, and general information on the 
environment in which they will be working and living; 
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7.5 Environmental Mitigation/Management Plan (EMP) 

ENVIRONMENTAL 
CONCERN 

IMPACTS MITIGATION/MANAGEMENT WHEN & BY WHOM 

When By Whom 

Physical Environment 

Air Quality 
 Dust Emission 

Vehicular movement, drilling and 
raw material transportation will 
create fugitive dust emissions 
specially while off road or driving 
rough tracks. 

 Spray water as needed on dirt roads, cut 
areas and soil stockpiles or fills material. 
Spraying shall be carried out in dry and 
windy days, at least twice a day (morning 
and afternoon). The frequency of spraying 
near local communities shall be increased 
as needed.  

 Pave access roads with gravel in the 
sections which near the communities and 
other sensitive receptors to reduce 
generation of air-borne dust.  

 Transportation of materials by vehicles 
and construction of access roads shall be 
properly designed. For example, the 
access road can be constructed and 
paved by concrete/asphalt, or laid with 
small graded rocks, prior to major 
earthworks, which may require 
transportation of substantial amount of 
materials on-site and off-site.  

Construction Project 
Contractor 
(Primary) 

 

Power 
Development 
Organization 
(PDO) 

(Secondary) 
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 Ensure adequate maintenance of all 
vehicles. Construction plant/vehicles 
thatgenerate serious air pollution and 
those which are poorly maintained shall 
not be allowed on site.  

 Transport of chemicals or materials such 
as cement, sand and lime shall be 
covered entirely with clean impervious 
material to ensure that these materials 
shall be contained.  

 Overflow of material shall be avoided; 
and the exhaust gases from construction 
machinery and vehicles are accepted. 
However, the engines shall be inspected 
and adjusted as required to minimize 
pollution levels. 

 Vehicular and 
Machinery 
Exhaust 
Emissions 

Exhaust emissions from 
construction machinery, project 
traffic and concrete batching 
plant may deteriorate the local 
ambient air quality 

 New and low emission equipment and 
vehicles will be used.  

 Best quality fuel and lubes shall be 
purchased where possible lead free oil 
and lubes will be used. 

 Batching plant will be set up 
considering the wind direction so 
that the nearby communities are 
not affected by the emissions from 
batching plant.  

Construction Project 
Contractor 
(Primary) 

 PDO 

(Secondary) 
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 Batching plant will be kept as near to 
natural sinks to minimize emissions to 
ambient environment. 

 Regular maintenance of vehicles and 
equipment will be conducted to keep 
emissions in check.  

 Access to community shall be kept clear 
so that the community may not suffer. 

Soil Quality Accidental release of solvents can 
potentially result in the 
contamination of soil and 
consequent deterioration of 
groundwater and surface water 
quality. Soil contamination may 
also reduce the fertility of soil 
reducing suitability for agricultural 
purposes. 
 

 Fuel tanks will be appropriately marked by 
content and will be stored in dyked areas 
with an extra 10% of the storage capacity 
of the fuel tank. The area will be lined with 
an impervious base   

 Grease traps will be installed on the site, 
wherever needed, to prevent flow of oily 
water   

 Spill control kit (shovels, plastic bags and 
absorbent materials) will be available 
near fuel and oil storage  areas.   

 Emergency plan for spill management will 
be prepared and inducted to the staff for 
any incident of spill.   

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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Soil Erosion Land clearing, excavation, tunnel 
boring and other construction 
activities may loosen the top soil in 
the project area resulting in loss of 
soil and possible acceleration of 
soil erosion, especially in the wet 
season. 
 

 All earthworks shall be properly controlled, 
especially during the rainy season. 

 The EPC contractor shall maintain stable 
cut and fill slopes at all times and cause 
the least possible disturbance to areas 
outside the prescribed limits of the works.  

 In order to protect any cut or fill slopes 
from erosion they should be planted with 
grass or other plant cover. Cut off drains 
should be provided above high cuts to 
minimize water runoff and slope erosion.  

 Any excavated cut or unsuitable material 
shall be disposed of in designated 
disposal areas as agreed to by the 
Supervisory Engineer, and  

 Disposal sites should not be located where 
they can cause future slides, interfere with 
agricultural land or any other properties, 
or cause runoff from the landfill towards 
any watercourse. Drains may need to be 
dug within and around the landfills, as 
directed by the Supervisory Engineer. 

 The EPC contractor shall ensure that all 
borrow pits used are left in an appropriate 
condition with stable side slopes, re-
establishment of vegetation, restoration of 
natural water courses, avoidance of 
flooding of the excavated areas 

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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wherever possible so no stagnant water 
bodies are created which could breed 
mosquitoes,  

 Back filling, compaction, and leveling to 
original state be carried out to avoid 
mishaps to people, cattle, etc.   

 Impervious sheathing will be used to avoid 
soil and water contamination during 
vehicle and equipment maintenance. 
Waste oil will be collected in drums and 
sold to recycling EPC contractor. Oil 
storage containers shall be well labeled in 
English and Urdu. 

Spoil Dumping A huge volume of spoil generated 
during the construction of weir, 
connecting tunnel, headrace 
tunnel, surge tunnel, audits, haul 
tracks, powerhouse and tailrace 
tunnel, if not managed properly, 
may cause siltation of nullahs, 
streams and River Neelum, erosion 
of vegetation cover, blockage of 
perennial pedestrian or 
communication routes, burial of 
spring or drinking water resources, 
dust and traffic hazards. 
 

 Identification of dumping sites at 
appropriate safe location in consultation 
with concerned departments and 
agencies. 

 Not to roll down freely or left unaddressed. 
 Protection of dumping sites by 

constructing protection or retaining walls.  
 Transportation of spoil at location far 

away from construction sites, doing under 
a proper traffic management plan. 

 The vehicle carrying spoil, covered with 
top sheets to avoid dust on the way or 
falling on roads. 

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 Strictly avoiding leaving untreated or roll 
down freely to avoid loss to vegetative 
cover, perennial routes, springs and 
siltation of water bodies or resources.  

 Strictly avoid dumping on agricultural 
lands, on roadsides, forest area, hill slopes 
and places near to nullahs or streams. 

 Land reclamation would be a priority, 
may be used to build project-housing 
infrastructure in later stages. 

Water 
Contamination 

Water contamination due to 
releases from the construction 
camp, vehicles washing area and 
in the project sewage. 

 Septic tanks for sewage waste will be put 
in place.  

 Prohibit release of camp effluents to the 
water channels or land.   

 Lining of all effluent channels at all 
working areas with cement will be done 
to prevent seepage. 

 Establish and enforce daily site cleanup 
procedures, including maintenance of 
adequate disposal facilities for 
construction debris.  

 Debris generated due to the dismantling 
of the existing structures shall be suitably 
reused, to the best extent feasible (e.g. as 
fill materials for embankments). The 
disposal of remaining debris shall be 
carried out only at sites identified and 

Construction Project 
Contractor 
(Primary) 

PDO 

(Secondary) 



EIA Report of Jagran-II HPP | Nasir Absar Consulting  

P a g e  1 4 0 | 1 8 3  

approved by the Supervisory Engineer. 
The EPC contractor should ensure that 
these sites (a) are not located within 
designated forest areas; (b) do not 
impact natural drainage courses; and (c) 
do not impact endangered/rare flora. 
Under no circumstances shall the EPC 
contractor dispose of any material in 
environmentally sensitive areas.  

 In the event any debris or silt from the sites 
is deposited on adjacent land, the EPC 
contractor shall immediately remove 
such, debris or silt and restore the 
affected area to its original state to the 
satisfaction of Supervisory Engineer.  

 All arrangements for transportation 
during construction including provision, 
maintenance, dismantling and clearing 
debris, where necessary, will be 
considered incidental to the work and 
should be planned and implemented by 
the EPC contractor as approved and 
directed by the Supervisory Engineer.  

 Consult with local communities, if any, 
living close to spoil disposal sites that may 
be affected. The consultation shall 
provide local stakeholders with detailed 
information of the potential spoil disposal 
site, and provide an opportunity for them 
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to express their opinions and concerns 
with the proposed plans. Information and 
feedback from the consultation process 
shall be incorporated into the final design 
for each spoil disposal site.  

 Include provisions for incorporating the 
most appropriate stabilization techniques 
for each disposal site.  

 Assess risk of any potential impact 
regarding leaching of spoil material on 
surface water. 

 Include an appropriate analysis to 
determine that the selected spoil disposal 
sites do not cause unwanted surface 
drainage, and contamination of water 
resource.  

Water Resource 
Depletion 

Use of local water resources for 
construction activities may reduce 
the water availability to the local 
communities 

 Soak pits for kitchen wastewater will be 
installed.   

 Water for different construction 
activities will not be drained from the 
local wells or fountains and will be 
arranged from the river or via a water 
contractor from an approved source 
by the local authorities  

 Water conservation techniques will be 
developed and implemented by the EPC 
contractor  

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 Access to community shall be kept clear 
so that the community may not suffer. 

Noise Nuisance  Noise produced from blasting, 
drilling and batching plant may 
cause nuisance in the vicinity of 
the respective activity 

 The construction equipment 
generating high noise will be 
designed to have an adequate 
muffler system.  

 All stationary noise generating 
equipment such as air compressors 
and power generators will be used 
away from the residential area.  

 A preventive maintenance 
procedure for project vehicles and 
equipment will be set and followed in 
consultation with the respective 
manufacturer which will help prevent 
noise levels from deteriorating with 
use.  

 Provision of Personal Protective 
Equipment (PPEs), i.e., earmuffs and 
plugs, will reduce noise impact on 
personnel.  

 Movement of vehicles will be restricted 
to project area only.  

 Restriction on pressure horns.  
 The nearest community will be 

informed three siren in advance for the 
case of blasting activities  

 Blasting will be done only in day hours  

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 Unscheduled blasting will be strictly 
prohibited in any case. 

 Maintain all construction-related traffic 
on project access roads at established 
speed limits. 

 In sensitive areas (including residential 
neighborhoods, hospitals, rest homes, 
schools, etc.) stricter noise abatement 
measures may need to be 
implemented to prevent undesirable 
noise levels. 

 Design a transportation schedule for 
entry of construction materials to 
minimize the adverse impact on 
residents, as well as the traffic on the 
existing roads. The transportation vehicles 
shall be required to slow down and 
banned from using loud horns. 
Nighttime Construction Noise Mitigation 

 People living within potentially 
impacted areas shall be notified 
ahead of time of the length and noise 
intensity of the proposed nighttime 
construction. Residents shall be 
informed as to why night construction 
is necessary and they shall be provided 
with the mitigation measures that are 
going to be implemented to obtain 
their understanding. These residents 
shall be allowed to express their 
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concerns, difficulties, and suggestions 
for noise control prior to the 
commencement of nighttime 
construction. These concerns shall be 
addressed and suggestions adopted 
where appropriate; 

 Concrete batching plants, generators 
and other stationary equipment shall 
be carefully placed as far away from 
local communities to reduce noise 
impacts from these machines. Diesel 
generators are extremely noisy and 
avoiding their use is the best mitigation 
possible. 

Traffic Congestion Traffic congestion, blockage, 
reduced road safety and other 
traffic related risks  

 

 Contractor’s vehicle will follow strict 
speed regulations especially near 
sensitive receptors (Schools, hospital, 
mosques etc.)  

 In no case horn will be used during the 
day timings near the sensitive receptors  

 Over speeding will be subject to 
disciplinary actions.  

 Local traffic will be allowed to overtake 
and drivers will be encouraged to make 
way for the local commuters, 
ambulances, army and special persons 
conveys in all cases.  

 Trucks and vehicle will not be overloaded  

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 Heavy traffic will only travel in the 
nighttime or a special permission from the 
district administration be obtained.  

 Contractor’s vehicles and equipment will 
be parked at identified designated area.  

 Vehicles and machinery should be 
appropriately parked/ placed to provide 
ample access to local 
commuters/pedestrians  

 Prior communication to residents and 
safety signs will be installed well before 
the commencement of any activity at 
site  

 The vehicles will be encouraged to leave 
the city area as quickly as possible after 
the delivery of material to the project site.  

 Special care and attention would be 
paid to tourist vehicle. 

 Maintaining congenial relationship with 
local transporters. 

 Behaving friendly with tourists. 
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Biodiversity/Biological Resources 

Loss of Habitat Loss of habitat due to permanent 
Project footprint (weir, tunnel, 
powerhouse and related facilities) 
and consequent impact on 
vegetation loss, loss of faunal 
species, barrier for animals to 
access nullah water for drinking. 

 Prepare a procedure to manage 
vegetation removal, clearance and 
reuse   

 Removal of trees should be restricted to 
the development footprint.   

 Re-vegetate cleared areas that are not 
occupied by Project infrastructure 

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 

Animal Health  Disturbance to animals due to 
noise and vibration 

 Effects on animal health due to 
air pollution and dust 

 Disturbance to animals due to 
construction site lighting 

 Ensure all equipment is in good repair and 
operated in correct manner. 

 Install high efficiency mufflers to 
construction equipment. 

 Take reasonable action to actions to 
minimize vibrations during construction 

 Water the material stockpiles, access 
roads and bare soils on an as required 
basis to minimize dust. 

 Increase the watering frequency during 
periods of high risk (e.g. high winds). 

 Stored materials such as gravel and sand 
should be covered and confined 

 Large floodlights should not be installed 
outside 50 m of the Project fence. 

Design/ 
Construction 

Design 
Consultant 

 

Project 
Contractor 
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 Lights should be directed towards Project 
facilities and not towards the natural 
habitats 

Encroachment Induced impact due to human 
presence including 
encroachment into pristine areas, 
involvement of project staff in 
hunting activities and wildlife trade 

 Contractual obligation to avoid illegal 
poaching  

 Provide awareness training to staff and 
contractors on: prevention of injury of 
animals; identification of likely species 
found on site; identifications of animal 
hazards (such as venomous snakes); and 
what to do if dangerous animals are 
encountered;   

 Provide adequate knowledge to the 
workers on relevant government 
regulations and punishments for illegal 
poaching   

 Encourage personnel to report sightings of 
wildlife of conservation importance or 
incidents of poaching to the Environment 
Department of Project Proponent. 

Before 
Construction
/  

Construction 

Design 
Consultant 

 

Project 
Contractor 

Morality Mortality and injury to animals from 
vehicle collisions 

 

 Enforce speed limits in ecologically 
sensitive areas 

 Project staff and contractors to report kills 
of large mammals particularly designated 
species of conservation concern   

Construction 

 

Construction 

Project 
Contractor 
(Primary) 

 PDO 

(Secondary) 
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Soil Productivity Loss of soil productivity due to 
contamination from oil spills and 
leakages from project vehicles 
and machinery, untreated waste 
water disposal, and storm water 
runoff from project site  

 

 Ensure all equipment is in good repair and 
operated in correct manner.   

 Ensure that facilities for treatment of 
wastewater are included in the project 
design   

 All the work sites (except permanently 
occupied by the hydropower plant and 
supporting facilities) should be reinstated 
to its initial conditions (relief, topsoil, 
vegetation cover).   

Design/ 
Construction
/ 

After 
Construction 

Design 
Consultant 

 

Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 

Soil & Habitat 
Quality 

Deterioration of soil and habitat 
quality due to uncontrolled 
disposal of Project construction 
waste, excess material and solid 
waste from camping sites  

 

 Solid waste should only be disposed off at 
designated sites  

Design/ 
Construction
/ Operation  

 

Design 
Consultant 

 

Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 

 

Erosion Wind and water erosion of 
exposed surfaces  

 

 Minimize the length of time an area is left 
disturbed or exposed   

 Reduce length of slope of runoff   

Construction
/ 

After 
Construction 

Project 
Contractor 
(Primary) 
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 Construct temporary cutoff drains across 
excavated area   

 Setup check dams along catch drains in 
order to slow flow and capture sediment   

 Water the material stockpiles, access 
roads and bare soils on an as required 
basis to minimize dust. 

 Increase the watering frequency during 
periods of high risk (e.g. high winds)   

 All the work sites (except permanently 
occupied by the hydropower plant and 
supporting facilities) should be reinstated 
to its initial conditions (relief, topsoil, 
vegetation cover).   

PDO 

(Secondary) 
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Socioeconomic Environment 

Employment Direct, indirect and induced 
employment at the local levels, 
resulting in increased prosperity 
and wellbeing due to higher and 
stable incomes of people.  

 

 Ensure preferential recruitment of local 
candidates provided they have the 
required skills and qualifications. 

 Include an assessment of the contractor’s 
demonstrated co-hiring in the tender 
evaluation process. 

 Coordinate recruitment efforts related to 
non-skilled labor, including for non-skilled 
labor positions required by contractors. 

 Determine what is considered to be ‘fair 
and transparent community groups, in 
consultation with local communities and 
their leaders; 

 Set long-term at least 5-10 years targets 
for local representation at the 
managerial level. Implement training and 
development to meet these target 
timeframes. 

Construction
/Operation 

Project 
Contractor 
(Primary) 

 PDO 

(Secondary) 

 

Loss of Houses & 
Commercial Assets 

Loss of Houses (05 Nos. at forebay) 
and associated belongings will 
cause adverse affects for the living 
and wellbeing of local population 
and owners. 

 The housing and commercial loss would 
be assessed properly. 

 A well defined and worked out 
resettlement policy would be adopted at 
par with national and international 
standards. 

Construction
/Operation 

Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 All the displaced people would be 
resettled upto level of their satisfaction. 

 Compensation for their associated assets 
and belonging would be paid 
appropriately. 

 The working of watermills and mini hydels 
would be ensured through assessment of 
appropriate downstream water release.  

 In case of any disturbance to these 
utilities, due compensation would be 
made. 

 Any compensation measure would be 
taken while taking all the affectees into 
confidence and mutual understating. 

  For compensation, a uniform policy 
would be adopted and every effort shall 
be made to avoid any discrimination. 

 The economic status of displaced people 
and affected group would be ensured 
better than previous.  
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Training & Skill 
Development 

Increase in the stock of skilled 
human capital due to transfer of 
knowledge and skill under the 
Project resulting in enhanced 
productivity of the local labor.  

 

 Support ‘vocational training program’ 
semi-skilled positions to focusing assist on 
issues such as procurement, involvement 
of vulnerable groups in Project 
opportunities and continual professional 
development of staff. 

 Assist local people having practical skills 
but lacking qualifications to obtain their 
certificates and thus increase their 
employment opportunities;  

 Support initiatives promoting a culture of 
learning in local communities;  

 Plan and implement training program for 
vulnerable groups to encourage their 
participation in economic opportunities 
created by the Project;  

 Assist employees and local communities 
to improve basic personal financial life 
skills through training and awareness 
campaigns, respectively;  

 Consider further training programs to 
prepare retrenched workers to seek 
employment in sectors not related to 
dam construction.  

 

 PDO 
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Sand & Gravel 
Mining 

Loss of income from sand and 
gravel mining due to change in 
pattern of sediment deposition 
following construction of the weir. 

 There is insignificant prospect of sand & 
gravel mining in Jagran Nullah due to its 
gradient but, even then a detailed sand 
and gravel-mining plan will be provided, 
which identifies possible sand and gravel 
mining spots along the Jagran Nullah.  

 The project owner will allow controlled 
sand and gravel mining practices at the 
alternate locations identified in the sand 
and gravel mining plan.  

 PDO 

 

 

(Sociocultural) 
Infrastructure & 
Services 

Increase in population due to in-
migration of job seekers (in-
migrants) leading to pressure on 
existing infrastructure and services 
in the Project Area. 

 Ensure preferential recruitment of local 
candidates provided they have the 
required skills and qualifications. 

 Include an assessment of the contractor’s 
demonstrated co-hiring in the tender 
evaluation process. 

 Coordinate recruitment efforts related to 
non-skilled labor, including for non-skilled 
labor positions required by contractors. 

 Determine what is considered to be ‘fair 
and transparent community groups, in 
consultation with local communities and 
their leaders; 

 Encourage local communities to use the 
grievance procedure for concerns 
related to deterioration of local services.  

Construction Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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 Support local government in the 
implementation of infrastructure projects; 

Distribution of 
Project Benefits 

Disputes over distribution of Project 
benefits within project area 
inhabitants and between Study 
Area inhabitants and the in-
migrants, resulting in social unrest. 

 Ensure preferential recruitment of local 
candidates provided they have the 
required skills and qualifications. 

 Include an assessment of the contractor’s 
demonstrated co-hiring in the tender 
evaluation process. 

 Coordinate recruitment efforts related to 
non-skilled labor, including for non-skilled 
labor positions required by contractors. 

 Approve and implement Stakeholder 
Engagement Plan 

 Maintaining regular communication with 
local communities and other 
stakeholders to minimize tensions arising 
from Project activities;  

 Maintaining a grievance procedure 
enabling stakeholders to use the 
mechanism to express concerns; and  

 Providing sufficient resources to the 
community relation team to enable them 
to monitor negative perceptions and 
associated tensions, and to address them 
in a timely fashion.  

 

Construction  Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 
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Conflicting 
Sociocultural 
Norms 

Potential social unrest in the Study 
Area due to conflicting socio-
cultural norms amongst the 
project area inhabitants and in-
migrants. 

 Same as under ‘project benefits’ Construction  Project 
Contractor 
(Primary) 

  

PDO 

(Secondary) 

 

Social Responsibility & Biodiversity Improvement Plans 

I. Corporate Social Responsibility As a part of project, a Corporate Social 
Responsibility Program may be worked 
out for the socioeconomic uplift and 
collective emancipation of the project 
area community. This will also work as 
valuable confidence building measure.  
 

Design or 
Feasibility/Constru
ction and 
Operation 

PDO 
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7.6 Operation Management  
Once the project construction is complete, as required by the Environment Law of AJK, 
Environmental Approval would be sought for the Operational Phase of the Project. 
However, at this stage the anticipated project impacts on physical, biological and socio-
economic environment and their mitigation measures are described in following sections. 

7.6.1 Physical Environment  

7.6.1.1 Water Resources 
During operation Phase River flow, in Jagran nullah will undergo cyclical changes 
particularly affecting the downstream flow of the weir. 

Management Measures 

Ecological flow of 0.474 m3/s, 20% of minimum flow 2.37 m3/s (Mean Monthly Flows at 
Proposed Weir) 4, is required to be released from head pond. However, a minimum flow 
of 0.42 m3/s is also been added by, jamgarh nullah, a right bank tributary of the Jagran 
nullah, just downstream of the intake. 

7.6.1.2 Water Quality 
Sediment load in terms of watershed erosion/ silt runoff may affect the life of the head 
pond and downstream of weir if allowed at excessive filling rate. 

Management Measures  

The weir design provides a control of sediment load 

Quarterly water quality monitoring will be done in accordance with the NEQS.  

Sediment flushing with appropriate warning system and alarm procedures. 

7.6.1.3 Noise 
During the operation of the project, turbines and other equipment in powerhouse will be 
producing noise. 

Management Measures 

The powerhouse design should provide a control of noise due to operation of 
powerhouse. 

The bank or wall blocking noise and vibration will be built around powerhouse, if possible.  

7.6.1.4 Waste Management 
Solid waste and sewage from the staff colony/residential areas will be produced 
throughout the life of the project. 

Management Measures 

 Provision of sewerage and sewage treatment systems for sanitary waste water and 
solid waste management system.  

 Proper landfill site would be selected for daily disposal of solid waste. 
                                                            
4 Value from Feasibility Study Report – Chapter 2.3.3 
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7.6.2 Biological Environment  

7.6.2.1 Flora  
The cutting of trees during the project implementation will affect the ecological balance 
of the area and enhance soil erosion and landslide potential. 

Management Measures  

Only the smallest possible number of trees should be cut to clear the land for construction. 
In order to restore the ecological balance of the area, the EPC contractor/project 
sponsor should plant as many trees as will be cut down during the project 
implementation. The agreement with the EPC Contractor should include specific 
provision for the same.  

Establishment of additional check posts by Departments of Forest and Wildlife at 
vulnerable points and more strict vigilance for loggers and poachers will help mitigate 
impacts on forests and wildlife.   

7.6.2.2 Fisheries  
The slop of the nullah is very steep and no aquatic life was observed except negligible 
quantity of Trout Fish. However, creation of head pond may result in the development of 
fish culture habitat.  

Management Measures 

 Propagation of seasonal fish species with the help of fishery Department in the 
head pond, and 

 Barrier nets will be used to prevent fish entering at water intakes.  

7.6.3 Socio-Economic Environment  

7.6.3.1 Health and Safety  
The staff may be exposed to unforeseen accidents such as fire eruption, electric shocks 
etc; 

 Risks due to improper handling of equipment. 
 Deafness due to persistent exposure to the noise. 
 Safety risks due to non-observance of WAPDA safety manual and other guidelines.  

Management Measures  

The operation management is obliged to reduce any risks for powerhouse staff during 
operation from accidents. This includes development of a Safety Manual, medical 
service and firefighting equipment. The operation management will ensure; 

 Provision of ear muffles, gloves etc for operation staff. 
 Observance of WAPDA safety codes for powerhouse. 
 Emergency response plan for any unforeseen accidents including appropriate 

warning system and alarm procedures for operation staff and community. 
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7.6.3.2 Economy  
Project will affect positively on the economy of the area not only during construction but 
also during operation phase. The impacts will be in terms of; 

 Employment opportunities which will help mitigate local opposition if may develop 
 The project will also stimulate local economy  
 The project will reduce population emigration and help find work for local unskilled 

workers  
 Local market will be benefited due to increase in demand of consumer goods  
 Increased income in the project area will encourage the formation and growth of 

local businesses resulting in new indirect employment opportunities. 

7.7 Implementation Responsibilities  
7.7.1 Formation of Environmental Management Unit (EMU)  
Sponsor will establish an Environmental Management Unit (EMU), in order to handle the 
environmental and socio-economic matters during the proposed project. The EMU will 
not be part of the proposed project organization, and will provide advisory services to 
the project and other departments. Initially, the EMU will have two Environmental and 
Socio-economic Inspectors (ESIs) of relevant qualification and experience headed by an 
Environmental Expert. The strength can be increased in the future as required. 

Sponsor, through the EMU, will coordinate with regulatory agencies like EPA AJ&K and 
other stakeholders who may want to send their own teams to monitor the project 
activities. EMU will also inform all employees of the details of protection and necessary 
care and appropriate action in accordance with the EMP approved by the regulatory 
authorities.   

For the environmental management sponsor will depute one Manager who will 
coordinate with the consultant’s environmental team comprising of two Environmental 
and Social Inspectors who will be responsible for environmental monitoring and reporting 
during the construction period. The consultants will be responsible for monitoring EPC 
contractor’s compliance to the environmental issues.   

7.7.2 EMU Role and Responsibilities 
Works Relevant to the Authorities  

The EMU coordinates and consults with the administrators of local communities and 
dwellings in matters concerning the impact arising from construction on environmental 
and socio-economic aspects. EPC Contractor abides by the Environmental Protective 
Standards, and gets permission if necessary from the Authority concerned in order to 
perform the Project successfully.  

Keeping Documents  

For environmental monitoring purposes, papers and photos of all areas at which 
construction activities take place and of all areas which are affected by these operations 
are documented and kept safely for a certain period of time. Documents and photos 
are kept by the EMU.  
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Action to Rectify  

If any part of the Environmental Protection Plan is not preserved, EMU shall report 
immediately to the Contractor and the Project Manager. The EMU takes an appropriate 
action to rectify the disorderly conduct. 

Instruction to Employees  

The EMU staff will periodically interact with the employees for the awareness of 
environmental conservation and encourages them to abide by the environmental safety 
standards. 

Action to Rectify  

If any part of the Environmental Protection Plan is not preserved, EMU shall report 
immediately to the Contractor and the Project Manager. The EMU takes an appropriate 
action to rectify the disorderly conduct. 

Instruction to Employees  

The EMU staff will periodically interact with the employees for the awareness of 
environmental conservation and encourages them to abide by the environmental safety 
standards. 

Environmental Management and Monitoring Responsibilities 

Organization Designation Responsibilities 

En
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t  Advise sponsor, contractor and other 

construction Departments on matters relating 
to environment and social aspects of the 
project.  

 Advise and direct ESIs regarding the 
implementation of EIA and EMP.  

 Ensure compliance with all relevant 
environmental laws.  

 Coordinate with other stakeholders, including 
relevant EPA. 
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 Ensure that the entire project is conducted in 
an environmental friendly and socially sound 
manner. 

 Ensure compliance with all relevant  
 environmental laws.  
 Monitor full implementation of EIA and EMP 

requirement during construction of the 
project.  

 Report environmental and social 
compliances and ensure implementation of 
corrective measures, if any.  

 Coordinate with other stakeholders,  
 Including relevant EPA. 
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  Ensure that the construction is carried out 
within the agreed timeframe according to 
satisfactory environmental and technical 
standards. 

Contractor Site 
Manager 

 Manage construction activities, construction 
crew, camp crew and other site personnel.   

EPA AJ&K DG EPA 
 Overall monitoring of environmental issues 

and their management according to their 
rules and regulations. 

7.8 Environmental Monitoring Plan 
The key objectives in the formulation of an EMP are as follows: 

 Formulate Monitoring Plan for baseline, impact and compliance monitoring; and  
 Formulate an Environmental Auditing Plan to be implemented after Project 

Construction.  
 The objectives of environmental monitoring during the various phases of the 

proposed project will be as follows: 
 Ensuring that impacts do not exceed the established legal standards;  
 Checking the implementation of mitigation measures in the manner described in 

report; and,  
 Providing early warning of potential environmental damage. 

7.8.1 Intensity of Monitoring 
It is not possible to monitor every single one of the parameters that were investigated 
during the impact identification process. Therefore, a selection or “Scoping Out” should 
therefore be made of the most important and critical parameters that will best reflect 
the impacts of the project on its surrounding environment. 

The level or intensity of monitoring is to be determined on the basis of the known variability 
of each parameter, together with the potential severity of the impacts that are 
monitored. 

7.8.2 Institutional Aspects 
Institutional factors determining the Monitoring should not be underestimated. There 
needs to be a firm institutional commitment by the agencies responsible for the 
monitoring process, particularly in regard to the following: 

 Willingness on the part of the institutions and the organizational personnel involved 
to support the Monitoring process with the necessary level of resources and 
authority;  

 Maintaining continuity in the Monitoring program;  
 Developing the technical capabilities of the personnel involved;  
 maintaining integrity or honesty and transparency of the process,  
 Taking decisions on the basis of a thorough review of results;  
 Making Monitoring information available to all agencies concerned; and  
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 Making the necessary institutional reforms with the planning and implementing 
agencies. 

7.8.3 Monitoring Plan/Schedule 
The Monitoring Plan includes the description of types of monitoring, the parameters to be 
monitored, and methods to be used and schedules for operating monitoring activities. 

7.8.4 Baseline Monitoring 
A Baseline Study is required to compile and maintain a database on environmental 
conditions prior to the implementation of the project. This is especially important if the 
Project Implementation is delayed due to unforeseen circumstances and information 
given in the EIA needs to be updated. The baseline data recorded before the Project 
Implementation will facilitate the comparison of the information obtained during the 
monitoring activities and in auditing of the project. The main parameters needed to be 
considered during baseline monitoring for hydropower projects are as follows: 

7.8.5 Water Flow Rate 
Gauging stations should be established at the weir site and at powerhouse site to collect 
accurate information on the seasonal variation of the river flow rate and the contributions 
of the major tributaries between the weir and powerhouse sites. The stations will also give 
a more accurate account of flood levels. 

7.8.6 Water Quality, Air Quality and Noise Level 
As far as possible, with the help of portable equipment the primary data for water quality, 
air quality, and noise levels should be collected. 

7.8.7 Stability of Slopes 
The fragile slopes in the project area should be monitored regularly to provide early 
warning of potential landslides. The condition of slopes should be monitored before and 
after the monsoon. 

7.8.8 Settlements 
The settlements in the project area may be expanded significantly due to opening of 
over-land transportation services resulting in increased traffic. This event is expected to 
occur. The growth of settlements will increase the significance of environmental impacts. 
Baseline Monitoring should be carried out periodically to determine changes in human 
population and structure, trade and other socio-economic activities, including the local 
institutions and the status of public facilities, religious sites and cultural artifacts. 

7.9 Compliance Monitoring 
The following activities should be conducted to ensure compliance with the 
recommendations of the IEE Study: 

 Following the completion of the detailed design and the tender documents, 
confirm that all the mitigation, compensation and rehabilitation measures 
recommended by the IEE Study have been incorporated. 
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 During contract negotiations, confirm that the designs and working methods 
proposed by the contractors have taken into account the environmental 
considerations mentioned in the tender documents. 

 At the beginning of the construction, confirm that the arrangements regarding 
temporary use of land for labor camps, material storage and construction 
activities are satisfactory. 

 At the time of land acquisition, check / ensure that the acquisition process is in 
accordance with the Land Acquisition Act 1894, draft Narional Resettlement 
Policy 2002 and/or any project specific guidelines, furthermore, ensure that Project 
effectees have received adequate compensation within the stipulated time.  

 During construction, confirm on a regular basis that all the agreed working 
conditions and procedures, regarding various environmental considerations, are 
followed satisfactorily. 

 During construction and upon completion of construction, ensure that all 
requirements regarding clean up and reinstatement have been satisfactorily met.  

 During the operation of the project, ensure that a minimum water flow is 
maintained downstream of the dam, particularly during the dry months. 

 During operation, ensure that encroachment on any forests, wildlife habitats and/ 
or ecologically sensitive areas that might exist does not take place.  

7.10 Impact Monitoring  
The actual impacts caused by Project Implementation should be closely monitored 
during the construction and operation of the project to examine the effectiveness of the 
mitigation measures. The following activities need to be conducted for impact 
monitoring: 

 Hold regular meetings with the local people and listen to their concerns to assess 
the impacts of the project on the community and the environment. 

 During construction, regularly assess the stability of disturbed slopes. This is 
particularly necessary during the monsoon season. 

 During construction, inspect the levels of air, noise, and water and land pollution 
at regular intervals and compare with national standards and baseline data. 

 During and after construction, conduct regular fish sampling to assess impact of 
the project on the fish population and their spawning and migratory behavior. 

 With the help of the forest user groups, regularly monitor the condition of the local 
forest, and the use and trafficking of forest products. 

 Monitor the spoil disposal practices. 
 Monitor storage techniques for fuel and explosives kept in the project area to 

ensure safety to people and the environment. 
 Check the water supply and sanitation situation in the labour camps and the 

construction areas, and regularly test the quality of water being supplied to the 
construction workers. 
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 Regularly check the health of the workers to ensure that there is no spread of 
communicable diseases. Also, regularly check the construction safety, ensuring 
the maintained health of the workers. 

 With the help of the local police, monitor the occurrence of criminal and socially 
undesirable activities. 

 Monitor the gender issues related to the project to ensure that neither males nor 
females bear an unfair share of negative impacts. 

 For at least three years following land acquisition, regularly survey the social and 
economic conditions of displaced families whose land and properties have been 
acquired by the project. 
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7.10.1 Plan/Schedule  
The Monitoring Plan includes the description of types of monitoring, the parameters to be monitored, and methods to be 
used and schedules for operating monitoring activities. 

Environmental Monitoring Plan: Baseline Monitoring 

Parameter Indicators Method Location Schedule 

Physical Environment 
River Hydrology  Flow rate of river 

and its tributaries 
Gauging station  Just Upstream of diversion 

dam and tailrace outlet, and 
downstream of diversion 
dam and tailrace outlet  

Continuous during dry 
season and regularly 
during other seasons 

Water Quality Temperature, 
dissolved oxygen, 
pH, conductivity, 
turbidity, total 
phosphorous 
inorganic 
phosphorous, total 
nitrogen, ammonia 
nitrogen, nitrogen 
oxides, 
biochemical 
oxygen demand 
and faecal 
coliforms 

Water sampling and 
testing, and 
comparison to 
ambient standards 

Construction sites and 
camps upstream and 
downstream of weir and 
powerhouse 

Prior to construction or 
any project activity 

Air Quality  Total suspended 
solid particulate, 
SO2, CO2, NO2, 
PbO. Dust -
accumulation from 
construction 
activities in house, 

Method mentioned 
in Pakistan 
environmental act 
1997 and 
comparison to 
National Quality 
Standards for 
Ambient Air 

In and around construction 
sites and along access roads  

Prior to construction or 
any project activity  
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vegetation, 
surrounding areas  

Slopes Stability and 
degrees of slopes  

Site observation Near unstable slope areas  Once before 
construction 

Biological Environment 
Forest and 
Vegetation 

Forest 
management  

Discussions with user 
groups, local people 
and the District Forest 
Office, field 
observation  

In/around construction 
sites/camps, access roads, 
markets  

Prior to project activity  

Fisheries  Size of fish 
populations, 
changes to 
spawning and 
migratory habits  

Fish sampling and 
discussions with local 
fishermen  

Upstream of project and 
downstream from power 
house 

At least three times a 
year: before, during 
and after monsoon  

Socio-economic and Cultural Environment 
Settlements  Growth of 

settlements in the 
project area  

Discussions with local 
people, affected 
people and 
observation  

Along access roads   Once a year  

Public Health Types of diseases 
and incidence of 
disease in k3the 
project area and 
local community  

Discussions with local 
people and the 
health professionals 
at the local health 
post/hospital  

Project affected areas Three year data 
collected from local 
hospitals and health 
centers before 
construction    

Law and order Levels of crime, 
different types of 
crime, in the 
project area. 

Discussions with the 
local people and the 
local police  

Project affected areas Three year data 
collected from local 
police.  
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Environmental Monitoring Plan: Compliance Monitoring: 

Parameters Indicators Method Schedule 
Implementation of EIA 
recommendations 

incorporating of EIA 
recommendations into 
project documents  

Review of detailed design, 
project specification and 
tender documents  

Following completion 
of tender documents 

Incorporation of the environmental 
considerations from the tender 
documents into the contractor’s 
proposed work plan  

The presence, in the 
contractor’s work plan, of 
each of the 
environmental 
considerations from the 
tender documents.  

Review of proposed work 
plans, submitted by 
contractor  

During contract 
negotiations  

Construction logistics  Contractors' 
arrangements regarding 
labour camps materials 
storage and construction 
activities 

Site observation   Beginning of the 
construction period 

Property  Land/property acquisition 
procedures  

Discussions with the local 
people and the project 
management  

At the time of land 
acquisition  

Implementation of all 
environmental conditions 
mentioned in the tender 
documents  

Arrangements for slope 
protection, pollution 
prevention, protection of 
vegetation, fish and 
wildlife, use of local 
laborers, safe 
construction, public 
health and public 
relations  

Site observation and 
discussion with project 
management and local 
people using a checklist  

Continuous during the 
construction period  

Clean-up and reinstatement of the 
project area  

Completion of the 
different aspects of 
project clean-up  

Site observation  At the end of the 
construction period, 
before operation 

   



EIA Report of Jagran-II HPP | Nasir Absar Consulting 
 

P a g e  1 6 7 | 1 8 3  

Environmental Monitoring Plan: Impact Monitoring: 

Parameter Indicators Method Location Schedule 

Physical Environment 
Water Quality 1. Wastewater 

treated prior to river 
discharge . 

2.Temperature, 
dissolved oxygen, 
pH, conductivity, 
turbidity, total 
phosphorous, 
inorganic 
phosphorous, total 
nitrogen, ammonia 
nitrogen, nitrogen 
oxides, biochemical 
oxygen demand and 
faecal coliforms 

Water sampling and testing, 
and comparison to ambient 
standards 

Construction sites 
and camps 
upstream and 
downstream of weir 
and powerhouse 

During construction 
and operation phase 

Air Quality  Exhaust emissions 
from machinery – 
visual inspection Dust 
accumulation from 
construction 
activities in house, 
vegetation, 
surrounding areas  

Method mentioned in 
Pakistan environmental act 
1997 and comparison to 
National Quality Standards 
for Ambient Air 

In and around 
construction sites 
and along access 
roads  

During the 
construction phase  

Slopes Degrees of slopes, 
stability of slopes, 
changes from the 
baseline data  

Site observation Near unstable slope 
areas  

Continuously during 
construction  
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Forest and 
Vegetation 

Number of trees, 
health of trees, 
presence of ground 
cover  

Discussions with user 
groups, local people and 
the District Forest Office, 
field observation  

In/around 
construction 
sites/camps, access 
roads, markets  

Twice a year during 
construction 

Fisheries  Size of fish 
populations, 
changes to 
spawning and 
migratory habits  

Fish sampling and 
discussions with local 
fishermen  

Upstream of project 
and downstream 
from power house  

At least three times a 
year: before, during 
and after monsoon  

 

Socio-economic and Cultural Environment 
Water supply 
and sanitation in 
the project area  

Presence and quality 
of water supply in 
local homes and 
construction areas, 
adequacy of 
sewerage system  

Site observation, water 
testing and interviews with 
local people  

Affected areas and 
construction camps 

Continuously during 
construction  

Public health  Types of diseases 
and amount of 
disease in the project 
area and local 
community  

Discussions with the local 
people and the health 
professionals at the local 
health post/hospital 

Affected areas and 
construction camps  

Monthly during 
construction  

Resettlement 
and 
Rehabilitation  

Social and economic 
conditions of the 
displaced people  

Discussions with the 
displaced people, 
observation  

Resettlement site(s) Regularly for at least 
three years following 
land acquisition  

Economy Number of local 
people employed by 
project  

Records kept by Project 
management  

Project site  Twice a year during 
and after construction  

Infrastructure Number of 
households  

Records kept by project 
management  

Affected persons Two years after 
project completion 
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7.11 Communication and Documentation  
An effective mechanism for recording, storing and communicating environmental 
and social information during the project is an essential requirement of an EMP. The 
key features of such a mechanism are: Recording and maintaining all information 
generated during the monitoring in a predetermined format.  

7.11.1 Data Recording and Maintenance  
All forms will be numbered and a tracking system will be developed for each. 
Whenever a form is released for use in the field, its number will be recorded. The 
field staff will be required to account for each form after completion. In this manner, 
it will be ensured that all forms are returned to the office.  

7.11.2 Meetings  
The following environmental meetings will take place during the project:  

 Project initiation meetings (once for each of the contractors)  
 Fortnightly meetings   

The purpose of the project initiation meetings will be to discuss the EMP, and ensure 
full understanding and commitment from concerned parties for its implementation. 
A periodic meeting will be held at site during the construction phase. The purpose 
of the meetings will be to discuss the conduct of the operation, and any 
environmental / social issues identified in the field. The remedial measures will also 
be discussed and agreed during these meetings. The meeting will be recorded in 
the form of an environmental and social report (ESR). 

7.12 Grievance Redress Mechanism 
Regardless of its scale, involuntary resettlement inevitably gives rise to grievances 
among; the affected population over issues ranging from entitlements, rates of 
compensation and eligibility criteria. In addition, grievances may also arise in 
relation to environmental issues, raised by local people or organizations.  Timely 
redress of such grievances is vital to the satisfactory implementation of resettlement 
and to the completion of the project on schedule. The Project therefore must 
ensure that affected persons have access to grievance redress procedures and 
that such procedures are in place to allow them to lodge a complaint or a claim. 

The local community shall be informed about project grievance handling 
procedures through village discussions. This will occur in all villages within Project 
area. 

All complaints and resolutions will be properly documented by the concerned 
Grievance Redress Committee (GRC) and be available for review for monitoring 
purposes. As part of the post-evaluation and monitoring, the grievances will be 
available for review for Supervisory Consultant and decision regarding grievances 
shall be consistent with approved policies and entitlements. 

Two GRC, one each for weir side and powerhouse, required in order to resolve 
disputes amicably through consultants. The GRCs are very important as it is 
expected that most cases, if not all would be resolved by the GRCs. The committee 
will hear complaints and facilities solutions and the process, as a whole will promote 
;3dispute settlement through mediation to reduce litigation. 
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Grievances are best redressed through project management, local civil 
administration, or other channels of mediation acceptable to all parties. Such 
channels of mediation may involve customary and traditional institutions of dispute 
resolution. The project management should make every effort to resolve 
grievances at the community level. Recourse to the legal system should be 
avoided except as a last resort. 

7.12.1 Grievance Redress Committee (GRC)  
In the case of Jagran II Hydropower Project, major grievances that might require 
mitigation include the following:  

 Affected persons not enlisted  
 Compensation inadequate  
 Dispute about ownership  
 Delay in disbursement of compensation  

This requires that a Grievance Redress Committee (GRC) is constituted to resolve 
such issues and provide AP’s a public forum to address and resolve such issues 
adequately. The GRC may be comprised of the following members.  

 District Revenue Officer, as the Chairman 
 Union Council Chairman, as Principal Member  
 Three Affected Community Representatives, as Members  
 The Project Management  

It shall deliver its decision within two weeks of registration of the case, considering 
intensity of the case. The decision of the GRC will not be binding and APs can take 
recourse to the civil court if he/she so desires. 

7.12.2 Function of the Grievance Redress Committee  
The GRC will meet whenever grievances have been forwarded to them. 

The functions of GRC are as under: 

 Record the grievances of APs, categorize and prioritize them and provide 
eligibility for compensation and to raise environmental issues including proof 
or substantiation of potential damage or concerns;  

  The GRC may undertake site visit and ask for relevant information in order 
to perform its functions; 

 Fix a time frame for resolving the grievance subject to a maximum of 14 
days; 

 Inform aggrieved parties directly about the status/development of their 
case;  

 Inform in writing of their decision to the aggrieved party.   

7.12.3 Grievances Redress Procedures  
This grievance redress procedure along with specific time frame and mechanism 
for resolutions of complaints will be adopted. This procedure states that any AP who 
has a complaint or is not satisfied with the compensation provided can complain 
in writing to the GRC. The GRC will deal with the grievance within seven working 
days of receipt of any complaint. 
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The AP’s and local stakeholders will be briefed on the function and responsibilities 
of the grievance redress committees and the grievance redress procedures. 

7.13 Reports  
The EMU will prepare periodic reports based on the information collected. These 
will include reports for:  

 Project initiation meeting with contractor,  
 Fortnight meetings,  
 Non-compliances,  
 Effects monitoring  

These reports will be shared with the contractor’s Project manager construction. 
The reports will also be made available for review, to the external monitoring teams, 
and to any other stakeholders who visit the site.   At the end of the construction 
phase, a final report will also be prepared. The Performa for daily and weekly 
environmental monitoring together with training record and incident report as 
attached to this document as Annexure. 

7.14 Auditing 
Environmental auditing is a systematic, documented, periodic and objective 
process in assessing an organization's activities and services in relation to:  

 Assessing compliance with relevant statutory and internal requirements 
 Facilitating management control of environmental practices  
 Promoting good environmental management  
 Maintaining credibility with the public  
 Raising staff awareness and enforcing commitment to departmental 

environmental policy  
 Exploring improvement opportunities  
 Establishing the performance baseline for developing an Environmental 

Management System (EMS)  

7.14.1 Planning an Environmental Audit 
Any premises that wishes to conduct an environmental audit must have a clear 
idea of the objectives of the exercise and the steps required to achieve it. Before 
commencing an environmental audit, the following requirements must be fulfilled. 

7.14.2 Conducting an Environmental Audit 
An environmental audit is typically undertaken in three phases: 

 Pre-audit  
 On-site audit  
 Post-audit  

Each of these phases comprises a number of clearly defined Objectives, with each 
objective to be achieved through specific Actions, and these actions yielding 
results in the form of Outputs at the end of each phase. 
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7.14.3 Pre-Audit  
Objectives  

 To develop an audit plan for the on-site activities  
 To make the necessary preparation and arrangements for the on-site audit  

7.14.4 Develop Audit Plan 
The Audit Plan should address: 

Where : audit site & boundary with overview 

What : scope & objectives 

Who : audit team and site facilitation arrangement 

When : audit schedule and milestones 

How : site personnel interview, site inspection, audit protocols; site logistics 
and    administrative arrangement 

7.14.5 Onsite Audit 
The on-site audit objectives should reflect those of the environmental audit, which 
are: 

 Verification of legislative and regulatory compliance  
 Assessment of internal policy and procedural conformance  
 Establishment of current practice status  
 Identification of improvement opportunities  

7.14.6 Actions 

7.14.6.1 Opening Meeting 
Conduct on-site audit Opening Meeting with Office manager and site personnel 
to: 

 Introduce audit team members  
 Present audit scope and objectives  
 Outline the audit approach and methodology  
 Address questions or concerns of site personnel  
 Rally staff support and assistance  

7.14.6.2 Document Report 
Audit Team member to undertake a review of relevant document such as: 

 Management policy  
 Management system documentation  
 Operational procedures  
 Records (utility, inventory, monitoring, calibration, transportation, training 
 Previous audit reports  
 Green management team meeting minutes  
 Green suggestions  
 In particular, to evaluate whether the records are:  
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 Current  
 Properly completed  
 Signed and dated  
 Consistent  
 Meet relevant requirements  

7.14.6.3 Post-Audit  
Objectives  

 To produce an Audit Report with audit findings and recommendations  
 To contribute towards formulation of an Action Plan for continual 

performance improvement  

7.14.6.4 Collate Information and Follow-up Outstanding Issues 
Information to be organized should include: 

 Completed pre-audit questionnaire, operational document checklists  
 Completed on-site survey questionnaires, on-site audit protocols  
 All relevant correspondence, memoranda, reports, diagrams and drawings  
 Copies of records, and other information collected during the site visit  
 Detailed inspection and interview notes and summaries  

7.15 Environmental Management Cost 
7.15.1 Summary of Cost 
Cost estimates are prepared for all the mitigation and monitoring measures 
proposed in the report. The cost represented in below table is indicative only. This 
budget has been calculated for duration of 18 months of pre-construction and 48 
months of construction phase. The costs for implementation of environmental and 
social mitigations during the operational phase are not included. The operational 
cost shall be calculated before the completion of construction phase after 
consultation with stakeholders and regulatory authorities. The cost for land 
acquisition and resettlement related activities have been included. However, this 
cost shall be adjusted on actual at completion of Land Acquisition and 
Resettlement. 

Estimates are based on the current market rates for similar activities and items, 
which are implemented in different projects. Estimations of quantities are based on 
previous experiences. The cost estimates and the budget during design and 
construction phase for the mitigation and monitoring measures is estimated to be 
around Eight Hundred and Eighty Thousand United States Dollars. The cost estimates 
also includes the budget for environmental monitoring, implementation, 
institutional strengthening and capacity building of project staff and environmental 
enhancement/compensation measures. 
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8 CHAPTER 8 “STAKEHOLDERS AND PUBLIC 
CONSULTATION” 

Public consultation plays a vital role in studying the effects of any development 
project on stakeholders and in its successful implementation and execution. It 
affords an opportunity to exchange knowledge with those who as members of the 
society are concerned with the Project, immediately or remotely. Referring 
particularly to a project related to environmental examination or assessment, 
involvement of public is all the more essential, as it leads to better and more 
acceptable decision-making. The overall objective of the consultation with the 
stakeholders is to help verify the environmental and social issues, besides technical 
ones, that have been presumed to arise and to identify those which are not known 
or are unique to the Project. In fact, discourse with many who have thoroughly 
observed the site conditions in the pre-developmental phase, goes a long way in 
updating the knowledge and understanding. 

8.1 Objectives of consultation 
Public involvement is a feature of environmental assessment and can lead to better 
and more acceptable decision-making. It can be time consuming and 
demanding, yet without it, proposals are seldom soundly based, and there is likely 
to be antagonism from affected people. Public involvement, undertaken in a 
positive manner and supported by a real desire to use the information gained to 
improve the proposal, will lead to better outcomes, and lay the basis for ongoing 
positive relationships between the participants. 

The objectives of public involvement include: 

 Informing the stakeholders about what is proposed. 
 Providing an opportunity for those otherwise unrepresented to present their 

views and values, therefore allowing more sensitive consideration of 
mitigation measures and tradeoffs. 

 Providing those involved with planning the proposal with an opportunity to 
ensure that the benefits of the proposal are maximized and that no major 
impacts have been overlooked. 

 Providing an opportunity for the public to influence project design in a 
positive manner. 

 Obtaining local and traditional knowledge (corrective and creative), 
before decision making. 

 Increasing public confidence in the proponent, reviewers and decision-
makers. 

 providing better transparency and accountability in decision making 
 Reducing conflict through the early identification of contentious issues, and 

working through these to find acceptable solutions. 
 Creating a sense of ownership of the proposal in the minds of the 

stakeholders. 
 Developing proposals which are truly sustainable.  

More intangible benefits flow from public involvement as participants see that their 
ideas can help to improve projects. People gain confidence and self-esteem 
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through taking part in the process, and perceptions are expanded by meeting and 
exchanging views with people who have different values and ideas. 

8.2 Stakeholders 
People who may be directly or indirectly affected by a proposal will clearly be the 
focus for public involvement. Those who are directly affected may be project 
beneficiaries, those likely to be adversely affected, or other stakeholders. The 
identification of those indirectly affected is more difficult, and to some extent it will 
be a subjective judgment. For this reason it is good practice to have a very wide 
definition of who should be involved, and to include any person or group who thinks 
that they have an interest. Sometimes it may be necessary to consult with a 
representative from a particular interest group. In such cases the choice of 
representative should be left to the group itself. 

Consultation should include not only those likely to be affected, positively or 
negatively, by the outcome of a proposal, but should also include those who can 
affect the outcome of a proposal. The range of stakeholders typically includes: 

 Local people  
 Other affected communities  
 Proponents  
 Government agencies and local councils  
 Non-Government Organizations (NGO's)  
 Influential people  

8.3 Consultative Aspects  
The proposed Project involves stakeholders from various segments of the society, 
who have direct or indirect interest in the developmental activity. The consultant 
team has endeavored to hold consultative sessions with a number of prominent 
stakeholders to evince their views on the proposed Project, inter-alia, their opinions, 
suggestions, understanding on various issues and concerns. 

The consultations aimed specifically at: 

 Exchange of information related to the Project and its possible utilization in 
the Project planning and execution. 

 Dissemination of information through discussions, education and liaison. 
 Collaboratively solving the problems. 
 Eliciting the comments and feedback on the proposed Project. 
 Documentation of information narrated by the stakeholders. 
 Documentation of mitigation measures proposed by the stakeholders. 
 Incorporation of public concerns in EIA report. 

8.4 Meetings with Stakeholders 
8.4.1. Meetings with Govt. Departments 

8.4.1.1. Forest Department 
A meeting/consultation held with Conservator Forests and Divisional Forest Officer 
(DFO) Neelum, Mr. Syed Asmat Shah. The views of the officers are as below; 
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 ;This project could be a useful project in view of present energy crises. 
 This project will enable us reduce the pressure on the forest of Neelum. As 

the people of this area cut trees for heating and cooking purposes. 
Especially this area being located in low temperate region and snowfall is 
observed maximum here and the people cut trees for heating purpose 
during winter. Once alternative sources of energy would be available at 
economic rates this will benefit the forests.  

 The Conservator Forest and DFO expressed concerns over the location of 
surge tank and adit and its access road, which are located in an area with 
vegetative cover. They were afraid that if the proper preventive measures 
would not be taken, this project may cause a considerable loss of a large 
number of deodar trees and dense vegetative cover of said locations. 

 They demanded for, that prior to commencement of construction activities, 
a firm and consistent liaison should be established and maintained between 
project proponent and Forest Department.  

 A proper reforestation plan should be a part of environmental management 
plan. 

 All possible measures should be taken not inflict irreparable damage to 
forest cover that would consequently cause serious ecological imbalance 
in this ecologically sensitive zone.  

8.4.1.2. Tourism Department 
A meeting with Tourism Officer Neelum, Mr. Murtaza Malik, held in his office. He said 
that the Neelum valley has an enormous potential of Tourism and this sector has 
started flourishing exponentially during recent years. We have noticed that since 
last 4-5 years annually thousands of tourists from allover the Pakistan and other parts 
of AJ&K come to this valley to enjoy the scenic beauty of this area. Though the 
facilities for tourists are limited this time and are insufficient to cater the ever-
increasing pressure of tourists, but Govt. is fully geared up and determined to 
improve the basic infrastructure required to host and attract more and more 
tourists. As tourism sector has huge potential for becoming revenue generating 
sector.  
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With regard to the J2HPP, he said that the implementation of power generation 
projects like J2HPP would bring a lot of convenience for the people of this valley. 
Since there are no other means of energy for domestic purposes, Habitants use to 
cut trees for this purposes which destroyed the beauty of this valley. Once the 
people of this region would be available with consistent and economic means of 
energy the pressure on forests to meet the heating and cooking demand would 
be reduced. He however raised some serious concerns with regard to proposed 
J2HPP, which are reproduced as follow; 

 Project should be implemented with least occupation or disturbance to 
existing communication infrastructure. 

 He suggested that the traffic movements under project should be preferably 
done at night. As the construction work on project would be on full boom 
during summer when a large number of tourists visit this area. Any obstruction 
or disturbance to tourists’ movement can seriously damage the flourishing 
tourism in this valley. The project administration shall have to workout a 
proper traffic management plan particularly at powerhouse site.  

 Prior to commence the construction work, the proponent and contractor 
would be required to maintain a firm liaison with the Tourism Department. 
Otherwise, any mismanagement on part of project administration may 
cause serious inconvenience for the both. 

8.4.1.3 District Administration 
A meeting with Assistant Commissioner Neelum, Mr. Shoukat Gillani, was held in his 
office. He also stresses strong need for such projects to cater the ever growing 
energy demands. He said that such projects enabling the people to have an 
access to cheap energy which would benefit the forest resources of this area, also 
flourish the business and attract the investors which ultimately benefit the local 
community a lot. 

The suggestions, observations and apprehension of AC Neelum in this regard are 
given as below; 

 As this valley falls in border area, proper security and preventive measures 
by the project proponent would be earnestly required.  

 The project implementer would be require to have close liaison with the 
District Administration and Police to avoid any untoward situation.  

 Every possible effort should be made to avoid any conflict with locals during 
project execution. 

 The land acquisition process should be transparent with revenue office of 
the District completely onboard.  

 Compensation should be fair and without any discrimination. 
 This region being with huge tourism potential, every effort should be made 

not disturb or cause any inconvenience for the tourists.  
 The project implementer should have a proper traffic and transportation 

plan to avoid any unnecessary burden on traffic during peak period of 
tourism.  

 The project implementer should make all possible efforts to lay construction 
camps in areas with zero intrusion into local privacy. 

 This should be brought on record that District Administration will not tolerate 
any difficulty, hardship and inconvenience for locals and most importantly 
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tourists due to mismanagement and poor handling of matters by the project 
implementer. He said that this can be easily avoided through coordination 
and on time information sharing. 

8.4.1.4 District Health Department  
A consultative meeting was held with Medical Superintendent Neelum in his office. 
He was of the opinion that such mega projects are fortune changer. This project 
will change the life standard of the community, will bring employment and 
enhance the business. He extended full support in any regard relating to his office. 
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However he showed some serious concerns that if not dealt properly will cause 
serious health problems. Noise, soil and air pollution should be treated properly. 

8.4.2 Consultative Sessions 
 
 

 
 

 

 
 
 
 
 
 
 

 

 

 

 

Village Consultative Session attended by  
Name of Person Education Age (Yrs) 

1. Mattu Bela 1. Syed Abid Hussain Matric 41 
2. Muhammad Younus Primary 45 
3. Sadaqat Hussain F.A 22 
4. Badi-uz-Zaman  Primary  50 
5. Ghulam Nabi Primary  52 
6. Ghulam Haider Illiterate  60 
7. Abdul Majeed Middle 55 
8. Umer Din Illiterate  55 
9. Ali Zaman Illiterate 45 
10. Riyasat  shah Illiterate 41 
11. Gul Majeed Illiterate  56 
12. Naseem Ahmed B.A 35 

Village Consultative Session attended by  
Name of Person Education Age (Yrs) 

 
 
 
 
 
 
 
 
 
 

2.  Dudhgayyan  

1. Manzoor Hussain Primary  34 

2. Muhammad Munsaf  Middle 30 

3. Sheraz Hussain Primary 25 

4. Muhammad Yousuf Illiterate  80 

5. M. Ilyas  Middle  22 

6. M. Tawaseen Primary 66 

7. Shahzaman Primary 40 

8. Khan Mehmood Illiterate 64 

9. M. Ashraf Illiterate 54 

10. Rashid  Metric  22 

11. M. Asif Dars-e-Nizami 30 
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8.4.3. Individual Interviews 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

8.4.4. General Views and Concerns of Public 

8.4.4.1. Views   
 Almost 100% persons who have been interviewed or consulted of Jagran-II 

settlement are in favor of proposed project. 
 The local population considers this project, a blessing. They anticipate that, 

in addition to having cheaper electricity during operation phase, this project 
during construction phase will generate a lot of employment for locals.  

 The local people anticipate that due to this project the business activities will 
be enhanced exponentially. 

 The road infrastructure would be improved due to this project.  
 Access to electric power will promote small-scale industries. 
 The people of the area, being aware of importance of forests and their 

dependence on for cooking and heating, expect that due to this project 
once we will have power, the cutting of forests will be remarkably reduced.  

8.4.4.2. Concerns 
 In case of seizure of operation of any watermill, the owner should be 

compensated up to the level of his satisfaction. 
 Construction camps should be established away from settlements. No 

disturbance or intrusion into our privacy due to project labor or workforce 
will be tolerated.  

 Daily commodity services for construction camps should be provided 
independently without putting the existing limited local community services 
under pressure.  

 Jobs should be preferably provided to locals. 
 Compensation of land and other properties that will come under the project 

should be even and transparent, and discrimination should be avoided. 

NAME OF PERSON FATHER NAME ADDRESS/VILLAGE 

1. Muhammad Arshad Mir Zaman Dudhgayyan 

2. Muned-Ur-Rehman  Abdul Rehman Dudhgayyan 

3. Tawaseen 
Muhammad Baggu Dudhgayyan 

4. Muhammad Sadiq Raheemullah Kutton Bazar 

5. Abid Hussain Ahmed Shah Mattu Bela 

6. Muhammad Faisal Mumtaz Hussain Shehran 

7. Pervaiz Hussain Kala Khan Shehran 

8. Sadaqat Hussain Muhibullah Mattu 
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 The project implementer should keep a close liaison with the representative 
group of community during project implementation to avoid any 
inconvenience or misunderstanding.  

8.4.4.3. Suggestions 
 The electricity generated should be provided to the project area population 

first. 
 The proponent/contractor should work in close liaison with local people to 

avoid any unpleasant situation. 
 The project proponent should also undertake some development activities 

for the welfare of local people. 
 Fertilizers and agricultural tools may be provided for improved agricultural 

productions. 
 Minimum burden should be imposed on local resources like fire wood, water, 

food items and etc. 
 Proper warning system should be in-placed for the convenience of local 

people. 
 The proponent/contractor should promote local business activities through 

buying daily use items or commodities.  

8.4.5. Different Groups Consulted 
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“Annexure – 1” 
“Monitoring Report of Ambient Air 

Quality, Surface Water and Drinking 
Water” 



AMBIENT AIR QUALITY, METEOROLOGY AND NOISE LEVEL RESULTS 

Air Quality, Meteorology and Noise Monitoring Schedule 

Sr. 

No. 
Site 

Start 

Date/Time 

Completion 

Date/ Time 
Duration  Lat.  Lon. 

1.  Jagran‐II HPP 
03/04/2017 

1347Hrs 

04/04/2017 

1247Hrs 
24h   34.600659 73.761409 

 

 



Air Quality Monitoring Assessment 

Location Coordinates: 

Location Name:    Jagran‐II HPP 
Point Number:     #1 
GPS Coordinates:       Latitude:  34.600659 
          Longitude:  73.761409 
          Altitude:  1816.8 m 
Region:      Neelam Valley, AJ&K – PK   
Type:        Hilly Area 

Meteorological Data at Monitoring Site: Dated: April 03, 2017 

 

Parameters  Units  Results 

Air Temperature – 24 Hours Average   °C  12.57 

Air Humidity – 24 Hours Average  % rH  68.76 

*Air Flow – 24 Hours Average  m/s  4.733 

*Air Direction – 24 Hours Average  Degree 185.31 

Weather Forecast  ‐  Cloudy 

 

Air Pollutants and Noise Data at Monitoring Site: 

 

Parameter  Averaging Time  NEQS  Unit  *Avg. Conc.  Methodology 

Carbon Monoxide (CO)  24 h  5 
mg/m

3 
0.539 

Non‐Dispersive 
Infrared 

Spectrophotometry 
(NDIR) 

Sulfur Dioxide (SO2)  24 h  120  µg/m3 0.541  UV Fluorescent

Ozone (O3)  24 h  130  µg/m3 2.859 
Non‐Dispersive UV 
Absorption Method 

Nitrogen Dioxide (NO2)  24 h  80  µg/m3 4.086  Chemiluminescence

Nitric Oxide (NO)  24 h  40  µg/m3 0.159  Chemiluminescence

Oxides of Nitrogen (NOx)  24 h  120  µg/m3 4.244  Chemiluminescence

Particulate Matter (PM10)  24 h  150  µg/m3 17.0  Beta‐Attenuation 

Noise 
Day‐time  12h.50 m  65 

dB (A) 
49.01  Noise Logger 

Night‐time  11h.10m  55  45.28  Noise Logger 

*For Detailed Monitoring Results Please see Log Table 1.0  

Other Air Pollutants & Gases: 

 

Parameter  Averaging Time  Unit  Avg. Conc.  Methodology 

Oxygen  24h @ avg. of 24 values  %  20.981  Electrochemical 

 

 

 

 

 



Log Table 1.0 

         
WINAQMS:PC-PORT/75935250/log.00935008      
         
Site:  1       
Site Name:  Jagran-II HPP      
Coordinates:  Latitude: 34.600659     
  Longitude: 73.761409      

         

Date Time 
SO2 

(µg/m3) 
NO 

(µg/m3) 
NO2 

µg/m3) 
NOx 

(µg/m3) 
CO 

(mg/m3) 
O3 

(µg/m3) 
PM10 

(µg/m3) 

03/04/2017 13:47 0.6582 0.4822 5.1880 5.6702 0.6081 9.096 15.1 

03/04/2017 14:47 0.6816 0.4227 5.2116 5.6343 0.6092 8.779 17.2 

03/04/2017 15:47 0.6584 0.2000 7.7237 7.9236 0.6025 8.462 16.3 

03/04/2017 16:47 0.6194 0.2790 7.7925 8.0715 0.6103 7.346 21.8 

03/04/2017 17:47 0.5791 0.0401 8.6149 8.6550 0.6667 7.029 26.0 

03/04/2017 18:47 0.5522 0.0932 5.5394 5.6326 0.5782 6.712 24.3 

03/04/2017 19:47 0.5392 0.0892 5.7753 5.8645 0.5760 6.395 28.9 

03/04/2017 20:47 0.5154 0.0200 3.6237 3.6437 0.5539 4.478 25.5 

03/04/2017 21:47 0.5401 0.0708 4.3515 4.4223 0.3858 1.762 23.5 

03/04/2017 22:47 0.5406 0.0627 3.3181 3.3808 0.5738 1.264 18.0 

03/04/2017 23:47 0.5115 0.0971 3.0335 3.1306 0.5749 0.328 16.8 

04/04/2017 0:47 0.5242 0.0064 2.6761 2.6825 0.5683 0.007 15.9 

04/04/2017 1:47 0.5296 0.0915 2.5943 2.6858 0.5431 0.062 15.1 

04/04/2017 2:47 0.4241 0.0418 2.6584 2.7002 0.5462 0.122 14.2 

04/04/2017 3:47 0.3955 0.0138 3.1017 3.1155 0.5339 0.365 13.8 

04/04/2017 4:47 0.4246 0.0138 3.1047 3.1185 0.4998 0.243 14.2 

04/04/2017 5:47 0.4680 0.0198 4.4446 4.4643 0.4916 0.303 13.0 

04/04/2017 6:47 0.5115 0.0117 3.9517 3.9634 0.5507 0.464 12.6 

04/04/2017 7:47 0.5120 0.0515 3.1742 3.2257 0.5132 0.610 20.6 

04/04/2017 8:47 0.5141 0.1699 3.0226 3.1925 0.5507 0.781 15.0 

04/04/2017 9:47 0.5160 0.1106 2.5244 2.6350 0.4755 0.836 12.2 

04/04/2017 10:47 0.5580 0.2633 2.2562 2.5194 0.4547 0.994 8.4 

04/04/2017 11:47 0.5862 0.5204 1.8094 2.3299 0.4325 1.053 9.6 

04/04/2017 12:47 0.6288 0.6413 2.5622 3.2035 0.4413 1.112 10.0 

         
Data Analysis        
Minimum Value 0.395 0.006 1.809 2.330 0.386 0.007 8.4 

Maximum Value 0.682 0.641 8.615 8.655 0.667 9.096 28.9 

Mode  0.511 #N/A #N/A #N/A #N/A #N/A 15.1 

Variance  0.005 0.033 3.500 3.518 0.004 11.088 30.5 

Quartile @ 1st 4 Hours 0.512 0.035 2.672 3.012 0.498 0.356 13.6 

Quartile @ 2nd 4 Hours 0.534 0.090 3.246 3.303 0.551 1.024 15.5 

Quartile @ 3rd 4 Hours 0.581 0.216 5.194 5.633 0.577 6.474 20.9 

**Standard Deviation 0.073 0.183 1.871 1.876 0.067 3.330 5.5 

Mean Value 0.541 0.159 4.086 4.244 0.539 2.859 17.0 
**Standard Deviation define the deviation from the mean or average value in that specific time period, sometimes we use this data to analyzer the 

variation which rise and fall due to traffic concentration on nearby roads or Industrial emissions. 
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Monitoring Station Details 

i. Ambient Gas analyzers are based on 4 main instruments: 

 

 

 

 

 

 

Serinus 10 Ozone analyser (O3), Ecotech Australia 

(U.S. EPA approved (EQOA‐0809‐187) 

EN approval (TUV 936/21221977/C) 

Ultraviolet photometry method EN14625 

Determination of Ozone AS3580.6.1 Australian/New Zealand Standards 

 

Serinus 30 Carbon Monoxide analyser (CO), Ecotech Australia 

U.S. EPA approved (RFCA‐0509‐174) 

EN approval (TUV 936/21221977/D) 

Non Dispersive I.R. Spectrometry method EN1426 

Determination of carbon monoxide AS 3580.7.1.2011 Australian/New Zealand standards 

 

Serinus 40 Oxides of Nitrogen analyser (NOx), Ecotech Australia 

US EPA approved (RFNA‐0809‐186) 

EN approval (TUV 936/21221977/A) 

Chemiluminescence method EN14211 

Determination of oxides of nitrogen AS 3580.5.1‐2011 Australian/New Zealand Standards. 

 

Serinus 50 Sulphur Dioxide analyser (SO2), Ecotech Australia 

U.S. EPA approved (EQSA‐0809‐188) 

EN approval (TUV 936/21221977/B) 

Ultraviolet fluorescence method EN 14212 

Determination of sulphur dioxide AS 3580.4.1‐2008 Australian/New Zealand Standards 

 

ii. Thermo Scientific USA: BAM for PM sampling  

iii. Weather Station: Beta Attenuator Tracker, By ECOTECH USA 

iv. Sound Level Data Logger – Extech USA 

v. Oxygen Level Monitor – Honeywell USA 

vi. GPS – Garmin USA 



 

Water Analysis Report 

Report Date: April 18, 2017 

Report Number 123602210417 

Area Jagran – Water Analysis 

Type of Service: Drinking Water 

 
Date of Receiving April 07, 2017 Date of Analysis April 8, 2017 

 
Sr. Measuring Parameter Units Testing Method Optimal Limits Test Results 

1 pH  @ 25   ̊C pH ASTM D-1293 6.5-8.5 7.14 

2 Total Dissolved Solids TDS (mg/L) APHA 2540-C <1000 595 

3 Total Suspend Solids TSS (mg/L) APHA 2540-D - 8 

4 Total Bacterial Count TBC (cfu/ml) Total Viable Count - 162 

5 Escherichia Coli  E.Coli(count/100ml) APHA 9222-G  0/100ml 4 

6 Total Coliform TC(count/100ml) APHA9222-B 0/100ml 2 

7 Mercury Hg˖² (mg/L) ASTM D-3223 <0.001 ND 

8 Arsenic  As˖³ (mg/L) ASTM D-2972 <0.05 ND 

9 Residual Chlorine  Cl₂ (mg/L) ASTM D-1253 0.2-0.5 ND 

10 Colour TCU ASTM D-1209 - 5 

11 Odour Odor ASTM E-2892 Non-Objectionable Not Acceptable 

12 Turbidity NTU ASTM D-992 <5 3.84 

13 Total Hardness as CaCO3 T.Hard (mg/L) ASTM D-1126 <500 365 

14 Calcium Hardness  Ca. Hard (mg/L)  ASTM D-1126 - 100 

15 Magnesium Hardness  Mg. Hard (mg/L)  ASTM D-1126 - 25.7 

16 Sulfate as BaSO4 SO4
2-

 (mg/L) APHA 4500SO4 - 17.4 

17 Boron  B(mg/L) ASTM B-3082 0.3 <0.3 

18 Flouride F (mg/L) ASTM D-1179 <1.5 ND 

19 Cyanide CN (mg/L) APHA 4500CN  <0.05 ND 

20 Aluminum Al˖³ (mg/L) ASTM D-857 <0.2 ND 

21 Antimony Sb. (mg/L) APHA 3111-Sb <0.005 ND 

22 Barium  Ba˖² (mg/L) ASTM D-3651 0.7 0.105 

23 Cadmium Cd˖² (mg/L) ASTM D-3557 0.01 ND 

24 Chloride Cl1- (mg/L) ASTM D-512 <250 357.4 

25 Zinc  Zn˖² (mg/L) ASTM D-1691 5 0.234 

26 Total Chromium  Cr (mg/L) ASTM D-1687 <0.05 ND 

27 Copper Cu˖² (mg/L) ASTM D-1688 2 ND 

28 Lead Pb˖² (mg/L) ASTM D-3559 <0.05 ND 

29 Manganese Mn˖²(mg/L) ASTM D-858 <0.5 ND 



 

30 Nickel Ni˖² (mg/L) ASTM D-1886 <0.02 ND 

31 Nitrate NO3ˉ(mg/L) ASTM D-992 <50 0.065 

32 Nitrite NO2ˉ(mg/L) ASTM D-992 <3 0.009 

33 Sodium  Na (mg/L)  ASTM D-4-191-15 - 43 

34 Potassium  K (mg/L)  ASTM D-4-192-15 - 1 

35 Bicarbonate Ions HCO3
¯ (mg/L) ASTM D-1067 - 350.7 

36 Carbonate Ions CO3
¯2 (mg/L) ASTM D-1068 - 4.5 

 

Abbreviations:
 ND : Not Detected 

Note 
 The instruments used were dully calibrated. 

 The measurements were carried out on client’s request. 

 The client is responsible for lawful usage of reported data in future. 

 This report is not valid for Court. 
 

 

Regards, 
 

 

HSE SERVICES 

 

 



 

Water Analysis Report 

Report Date: April 18, 2017 

Report Number 230802210417 

Area Jagran – Water Analysis 

Type of Service: Surface Water Analysis 

 
Date of Receiving April 07, 2017 Date of Analysis April 8, 2017 

 
Sr. Measuring Parameter Units Testing Method Optimal Limits Test Results 

1 pH  @ 25   ̊C pH ASTM D-1293 6.5-8.5 5.3 

2 Total Dissolved Solids TDS (mg/L) APHA 2540-C <1000 51.7 

3 Total Suspend Solids TSS (mg/L) APHA 2540-D - 25 

4 Total Bacterial Count TBC (cfu/ml) Total Viable Count - 140 

5 Escherichia Coli  E.Coli(count/100ml) APHA 9222-G  0/100ml 75 

6 Total Coliform TC(count/100ml) APHA9222-B 0/100ml 3 

7 Mercury Hg˖² (mg/L) ASTM D-3223 <0.001 ND 

8 Arsenic  As˖³ (mg/L) ASTM D-2972 <0.05 ND 

9 Residual Chlorine  Cl₂ (mg/L) ASTM D-1253 0.2-0.5 ND 

10 Colour TCU ASTM D-1209 - 12 

11 Odour Odor ASTM E-2892 Non-Objectionable Not Acceptable  

12 Turbidity NTU ASTM D-992 <5 9.26 

13 Sulfate as BaSO4 SO4
2-

 (mg/L) APHA 4500SO4 - 4 

14 Total Hardness as CaCO3 T.Hard (mg/L) ASTM D-1126 <500 25 

15 Calcium Hardness  Ca. Hard (mg/L)  ASTM D-1126 - 6 

16 Magnesium Hardness  Mg. Hard (mg/L)  ASTM D-1126 - 2.23 

17 Boron  B(mg/L) ASTM B-3082 0.3 <0.3 

18 Flouride F (mg/L) ASTM D-1179 <1.5 ND 

19 Cyanide CN (mg/L) APHA 4500CN  <0.05 ND 

20 Aluminum Al˖³ (mg/L) ASTM D-857 <0.2 ND 

21 Antimony Sb. (mg/L) APHA 3111-Sb <0.005 ND 

22 Barium  Ba˖² (mg/L) ASTM D-3651 0.7 0.352 

23 Cadmium Cd˖² (mg/L) ASTM D-3557 0.01 ND 

24 Chloride Cl1- (mg/L) ASTM D-512 <250 40.8 

25 Selenium Se˖² (mg/L) ASTM D-3859 0.01 ND 

26 Zinc  Zn˖² (mg/L) ASTM D-1691 5 1.235 

27 Total Chromium  Cr (mg/L) ASTM D-1687 <0.05 ND 

28 Copper Cu˖² (mg/L) ASTM D-1688 2 0.326 

29 Lead Pb˖² (mg/L) ASTM D-3559 <0.05 ND 

30 Manganese Mn˖²(mg/L) ASTM D-858 <0.5 0.436 

31 Nickel Ni˖² (mg/L) ASTM D-1886 <0.02 ND 

32 Nitrate NO3ˉ(mg/L) ASTM D-992 <50 0.652 

33 Nitrite NO2ˉ(mg/L) ASTM D-992 <3 0.007 



 

34 Sodium  Na (mg/L)  ASTM D-4-191-15  - 13 

35 Potassium  K (mg/L)  ASTM D-4-192-15  - <1 

36 Bicarbonate Ions HCO3
¯ (mg/L) ASTM D-1067 - 30.5 

37 Carbonate Ions CO3
¯2 (mg/L) ASTM D-1068 - BDL  

 

Abbreviations: 
 ND : Not Detected 
 BDL : Bellow Detection Limit 

Note 
 The instruments used were dully calibrated. 

 The measurements were carried out on client’s request. 

 The client is responsible for lawful usage of reported data in future. 

 This report is not valid for Court. 
 

 

Regards, 
 

 

HSE SERVICES 
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