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ABSTRACT  

Roads often bring significant economic and social benefits, but they can also have 

substantial negative impacts on communities and natural environment. As we become 

more aware of these impacts, there is a growing demand for the techniques and skills 

needed to incorporate environmental considerations into road planning and 

management. 

The objective of this thesis is to provide a description of practical methods which 

are useful in designing and executing effective environmental assessments (EAs) to those 

who are involved in various aspects of Highway/Motorway projects, from planning to 

construction to maintenance. The techniques discussed can be applied to in-depth 

environmental assessment studies, or to action/management plans for dealing with 

environmental aspects of Highway/Motorway projects. 

The Faisalabad 

 

Pindi Bhattian Motorway Project (M-3) with 52.5 Km length, 

100 meters R.O.W. and Rs. 532.66 million cost falls under the category of projects for 

which a detailed Environmental Impact Assessment report is required by the Pakistan 

Environmental Protection Agency vide Section 12 of Pakistan Environmental Protection 

Act 1997.No EIA of M-3 was conducted during planning and designing phases. Failing to 

identify potential impacts of the project and neglecting to account for these impacts 

caused the road agency (NHA) to adopt some solutions that compromise the environment 

to some extent. Even now, when the M-3 is in operation phase, Implementation Agencies 

(NHA and NH & MP) have no official Environmental Monitoring and Management Plan 

to be followed. 

In the light of above discussion, an EIA of the project at operation stage to 

identify the potential impacts of the project on environment should be conducted to 

develop the Environmental management Plan for operation stage of this project as well 

as for the construction phase of future projects. 

It is found that the nature and scope of the construction works and the 

environmental setting of the project were such that many of the adverse impacts often 
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associated with road construction projects caused insignificant environmental impacts. 

No adverse impacts were seen in respect of sensitive habitat, wildlife, cultural heritage 

and endangered species etc. Even the use of borrow material from the vicinity of the 

project was not likely to cause such changes which may be irreversible or non- mitigable. 

Air and noise pollutions are the main issues of operation phase of the project but both 

are not foreseen to cross the limits of Environmental Quality Standards even in year 

2030. (Except Sox and SPM which will cross the standard limits in 2015 and 2020 

respectively). 

Social consultation was carried out during project study with officials and local 

communities. The aim was to solicit views on the proposed project and incorporate their 

concerns, demands and needs into the Environmental Management Plan (EMP) and 

Social Framework Agreement (SFA). Based on Environmental Impact Assessment (EIA), 

a Social Framework Agreement (SFA) has been proposed. However for future projects 

this instrument shall be prepared and made public when the project is approved and is 

ready for implementation.  
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Chapter  1  

INTRODUCTION 

  

1.1 GENERAL 
Road Projects are generally intended to improve the economic and social welfare of 

people. For all the positive aspects of road projects, they may also have significant 

negative impacts on nearby communities and natural environment. 

New roads may induce development in previously undeveloped areas, sometimes 

significantly affecting sensitive environments and the lifestyle of indigenous people. 

Roads are agents of change and can be responsible for both benefits and damages to the 

existing balance between people and their environment, especially large highway and 

motorway projects [1]. 

A national highway or motorway project; 

i) Should maximize economic return; 

ii) Should be technically feasible; and 

iii) Should be socially acceptable and environmentally sustainable. 

Last 50 years have highlighted the performance as well as the social and environmental 

impacts of large highway projects. There is an increasing public and official awareness 

that a project which develops natural resources may involve costs in a number of 

unforeseen ways, while returning benefits in other ways not expected by its planners. 

Worldwide experience with hundreds of projects has shown that these secondary or 

environmental benefits and costs are real, definable, and often predictable although not 

always amenable to economic evaluation [1]. 

Without, and sometimes with environmental assessment process unexpected effects on 

natural resources or human living standards may occur. Mere identification and 

assessment of potential environmental effects serves no purpose unless the findings are 

translated into mitigation actions. Since the environmental management is a predictive 
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and a corrective process, its effectiveness depends on close interaction between the 

environmentalists, sociologists, economist and engineers [2]. 

Faisalabad Pindi Bhattian Motorway is a large development project with 52.5 Km length 

and 100 m right of way. Although M-3 is now in operation stage, no environmental 

impact assessment (EIA) of the project has been conducted so far. It is obvious that no 

mitigation plan can be made without assessing the environmental impacts of the project. 

Initial Environmental Examination (IEE) or EIA is required for new road construction 

under the Section 12 of Pakistan Environmental Protection Act, 1997. But due to 

unavoidable political circumstances IEE or EIA was not done during planning or 

construction phase of M-3. 

1.2 OBJECTIVEST OF THE STUDY 
Following are the main objectives of this study;  

i) Determination of the existing environmental conditions of the project and 

identification of potential environmental impacts. 

ii) Propose mitigation measures to minimize the adverse effects of the project 

during operation phase. 

iii) Development of Environmental Management Plan (EMP) for operation phase 

of the project. 

1.3 THE PROJECT 

According to Pakistan Environmental Protection Act 1997 
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 an adverse environmental effect, an environmental impact assessment, and 

has obtained from the Federal Agency approval in respect thereof. 

It is important to identify potential impacts early in the road planning process and to 

make provisions for avoiding or mitigating these effects wherever possible. Failure to 

identify potential impacts may result in delays and cost increases later on in the projects 

development. But unfortunately no IEE or EIA was conducted at Planning and Design 

phase of M-3.  
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Therefore at least the requirement of an EIA of the project at operation stage can not be 

denied to mitigate/minimize these forthcoming environmental problems. 

The Government of Pakistan has planned to construct the Motorways from Peshawar to 

Karachi via Islamabad, Lahore, Faisalabad, Multan, D.G. Khan and Hyderabad. 

Consultancy 

The motorway M-3 was initially designed by Pakistan Consultant Company naming 

Pak Road Consultants which was established just for the design of this particular 

Motorway as it was dissolved soon after the completion of design work. After that 

NESPAK (established in 1973) was hired for supervision of construction by NHA. 

Construction 

PAMIC Limited established in January 1998, after participating in an international open 

bidding had executed a Concession Agreement (CA) on 15th January 1999 with the 

Government of Pakistan and National Highway Authority to undertake the construction 

of Pindi Bhattian - Faisalabad, Motorway (M-3) on BOT basis of six lanes. Subsequently 

the CA was terminated by mutual consent of the Parties in pursuant to a Memorandum of 

Understanding dated 24 th November 2001. A Contract dated 15th December 2001 was 

thereafter executed between the NHA and the Company for the construction of the 

Project with the revised design of four lanes as government funded project. Some of the 

construction work was subletted to seven sub-contractors, list of these sub-contractors is 

shown in Table 1.1 and project briefs are given in Table 1.2. 

The Project has been completed successfully as on 15th September 2003, possession has 

been handed over to NHA and its Defect Liability Period shall end on 01/10/2007. 
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Table 1.1    List of Sub-Contractors 

Sr. No. Name of Partners Ratio % 

1 Husnain Cotex Limited 67 

2 S.K.B. 10 

3 Nazir & Co. 10 

4 Buildico 3 

5 Sarwar & Co. 5 

6 Technical Associates 5 

7 Zee Khan Associates 0 

 

TOTAL: 100 

 

Table 1.2    Project Briefs 

 

Value of the Project Pak Rs. 5.20 Billion 

 

Date of Commencement of Contract 02.02.2002 

 

Date of Completion as per Contract 01.02.2004 

 

Actual date of Completion of Contract 15.09.2003 

 

Effective date of Substantial completion 
Certificate 

02.10.2003 

 

Defect Liability Period Three year, ending on 
01.10.2007 

 

The route has been extended to Gawadar Port via Rato Dero, Khuzdar, Awaran and 

Turbat.  (Figure 1.1 shows network of National Motorways in Pakistan, where M-3 joins 

M-2 at Pindi Bhattian interchange). Since most of the export and import of Pakistan is 

carried out through ships at Karachi port therefore a safe and efficient communication 

mode is required from various agricultural and industrial markets of Pakistan to Karachi 

to meet the future trade requirements. 

M-3 as part of the national motorway network, will fulfill the future trade requirements of 

Pakistan with china, and other Muslim states i.e., Tajikistan, Kyrgyzstan, Uzbekistan etc. 
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Faisalabad - Pindi Bhattian Motorway project, M-3 is located in Punjab and connects the 

third largest city of Pakistan i.e., Faisalabad with Rawalpindi / Islamabad via Lahore - 

Islamabad Motorway M-2. It crosses Chiniot - Jhumra Road, at Chainage 11+482, 

Chiniot - Sahianwala Road at Chainage 21+942 and Pindi Bhattian 

 
Darul Ahsan Road 

at Chainage 27+230 and ends near Pindi Bhattian on M-2 Motorway. Towards the 

southern end M-3 will connect with proposed M-4 Faisalabad - Multan Motorway. 

(Figure 1.1). 

M-3 Motorway, provides an efficient link between Faisalabad - Lahore and further 

Northern areas of the country because of its connection with the Lahore - Islamabad 

Motorway, M-2. The M-3 starts from M-2, at KM 97+200 near Pindi Bhattian. Its total 

length is 52.5 km and land use along almost the entire reach is agriculture. Water sources 

for, irrigation are canals and tubewells. Flexible (Asphalt) pavement along its entire 

length is constructed over a well compacted earth embankment with 1: 1.5 side slope 

(Fig. 1.2). The CBR value of Borrow soil from road side land ranged from 6 to 8, but for 

construction of pavements 25% sand mixing by volume increased the CBR value upto 

more than 12. Ground water table along the motorway varies from 0.5 to 4.4 m below 

Natural Surface level. 

1.4 FUNDING AND COST OF THE PROJECT 

Initially the project was assigned to PAMIC on Built Operate and Transfer (BOT) basis. 

The contract was signed on 15
th December 2001 and the planned time of completion was 

730 days. But later on due to some political reasons the Government of Pakistan decided 

to construct the project from its own resources. The original contract cost was Rs.4, 

287,972,551.00 which was revised to Rs. 5,326,642,189.28 later on. 

1.5 INSTITUTIONAL FRAMEWORK 

1.5.1 Pakistan Environmental Protection Council 

Establishment of the Pakistan Environmental Protection Council 

The Federal government by notification in the official Gazette, established Council 

known as the Pakistan Environmental Protection Council consisting of Prime Minister as 

Chairperson; Minister Incharge of the Ministry or Division as Vice-Chairperson, Chief  
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Ministers of the Provinces, Ministers Incharge of the subject of Environment in the 

Provinces, and such other persons not exceeding thirty-five as the Federal government 

may appoint as members. Secretary to the Government of Pakistan, in-charge of the 

Ministry or Division dealing with the subject of environment as Member/Secretary [3]. 

Functions and Powers of the Council 

a) Co-ordinates and supervises enforcement of the provisions of Pakistan 

Environmental Protection Act. 

b) Approves comprehensive national environmental policies and ensure their 

implementation within the framework of a national conservation strategy as 

may be approved by the Federal Government from time to tome. 

c) Approves the National Environmental Quality Standards. 

d) Provides guidelines for the protection and conservation of species, habitats and 

biodiversity in general, and for the conservation of renewable and non-

renewable resources. 

e) Coordinates integration of the principles and concerns of sustainable 

development into national development plans and policies; and 

f) Considers the National Environment Report and gives appropriate directions 

thereon. 

The Council may, either itself or on the request of any person or organization, direct the 

Federal Agency or any Government Agency to prepare, submit, promote or implement 

projects for the protection, conservation, rehabilitation and improvement of the 

environment, the prevention and control of pollution, and the sustainable development of 

resources, or to undertake research in any specified aspect of environment [3]. 
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1.5.2 Pakistan Environmental Protection Agency 

Establishment of the Pakistan Environmental Protection Agency: 

1. The Federal Government by notification in the official Gazette established the 

Pakistan environmental Protection Agency to exercise the powers and perform 

the functions assigned to it under the provisions of this Act and the rules and 

regulations made thereunder. 

2. The Federal Agency is headed by a Director-General, who is appointed by the 

Federal Government on such terms and conditions as it may determine. 

3. The Federal Agency have such administrative, technical and legal staff as the 

Federal Government may specify, to be appointed in accordance with such 

procedure as may be prescribed. 

4. The powers and functions of the Federal Agency are exercised and performed 

by the Director-General. 

5. The Director-General may, be general or special order, delegate any of these 

powers and functions to staff appointed under sub-section (3). 

6. For assisting the Federal Agency in the discharge of its functions, the Federal 

Government shall establish Advisory Committees for various sectors, and 

appoint as members thereof eminent representatives of the relevant sector, 

educational institutions, research institutes and non-government organizations 

[3]. 

1.5.3 NHA (Client) 

Creation 

1978: Designation of certain inter-provincial roads as national highways. 

1979: Establishment of the National Highway Board (NHB) 

1987: NHB instructed through a presidential directive to exercise direct control over the 

national high way system placed under the Ministry of Communications. 

1991: Establishment of NHA through a legislation bill passed as National Highway Act, 

1991 into law by the parliament. 
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NHA ACT 1991: All proposals, schemes & projects kept outside the purview of CDWP I 

ECNEC and full power entrusted to National Highway Council 

NHA ACT 2001: NHA proposals, schemes & project brought under the purview of 

CDWP / ECNEC 

Responsibilities and Functions 

 

Custodian of the national highway assets 

 

Provision of safe, modern and efficient transportation system for entire Pakistan 

 

Development, Operation and Maintenance of all National Highways and 

Motorways. 

 

Implementation of programs for construction development, operation, repair and 

maintenance of national highways/motorways. 

 

Enhancing national integration by increasing provincial socio-economic inter-

dependence. 

1.5.4 National Highway & Motorway Police (Traffic Management) 

National Highway and Motorway Police (NH&MP) was established in 1997, and is 

responsible for the smooth and convenient traffic flows on Highway and Motorways. The 

NH&MP have been assigned some additional but important duties also such as; 

 

To make sure the availability of ambulance with paramedics/first aid boxes. 

 

Mobile workshop with mechanics; and 

 

Briefing to commuters on entry points. 
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1.6 ENVIRONMENTAL STANDARDS AND GUIDELINES 
1.6.1 Legislative Framework 

Environmental issues and control in Pakistan are mainly governed by the Pakistan 

Environmental Protection Act, 1997. The Act provides the protection, conservation, 

rehabilitation and improvement of the environment for the prevention and control of 

pollution as well as promotion of sustainable development. Under the said Act, the 

Pakistan Environmental Protection Council (PEPC) was established as the over-riding 

body with the Pakistan Environmental Protection Agency (PEPA). The PEPC may, either 

itself or on the request of any person or organization direct the PEPA or any Government 

Agency to prepare, submit, promote or implement projects according to the Act. 

The NEQs, prepared in accordance with the Pakistan Environmental Protection Act, 

1997, are publicized in the Gazette of Pakistan, S.R.O. 742(1)193, which covers 

vehicular exhaust and noise. In addition to the NEQs legislative guidelines regarding 

preservation and conservation of the environmental resources at the provincial and 

national levels also exist which are as follows [4]:  

 

Fouling of Public Reservoirs Pakistan Penal Code 1960 

 

Destruction, damage and defacement of 
antiquities 

The Antiquities Act 1975 

 

Clearing of forests, defacing of trees and 
burning of fire wood 

The Forest Act 1927 

 

For the occupational health of the workers and 
labours. 

The Labour Laws (Amendments) 
Ordinance 1972 and Factories 

 

1.6.2 Administrative Framework 

The Pakistan Environmental Protection Act, 1997 lays down the administrative 

framework for environmental management and monitoring. 

The Federal and Provincial EPAs has the overall responsibility for monitoring the 

environmental parameters and for ensuring that any proposed project would not unduly 

harm to the existing environmental resources. They are also responsible for checking that 
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the pollution generation and waste management in projects are within the allowable 

limits as set out in the NEQs [4]. 

In the case of the M-3 Project, the administrative provincial agency for environmental 

conservation is the Pakistan Environmental Protection Agency (PEPA). 

1.7 POLICY AND LEGAL FRAMEWORK 

1.7.1. The Pakistan Environmental Protection Act, 1997 

The Pakistan Environmental Act, 1997, empowers the Pak-EPA to: - 

 

Delegate powers, including those of environmental assessment to provincial 

EPAS. 

 

Identify categories of projects to which the IEE/EIA provision will apply. 

 

Develop guidelines for conducting initial Environmental Examination (IEE) 

and EIAS and procedures for the submission review and approval of the same. 

 

Develop environmental emission standard for various parameters such as air, 

water and noise. 

 

Enforce the provision of the Act through environmental protection order and 

environmental tribunals headed by magistrates with wide ranging powers 

including the right to fine violators of the Act. 

Under the provision of 1997 Act, the Pak EPA has empowered four provincial EPAS to 

manage the environmental concerns of their respective provinces. The provincial EPAS 

can frame environmental regulations tailored to the requirements of their provinces, 

provided these regulations meet or exceed the minimum standards set by EPA. They are 

also required to review and approve EIAS of all development projects undertaken in their 

respective provinces, including those projects implemented by federal agencies [4]. 

1.7.2 Regulations for Environmental Assessment 

Under section 12 (and subsequent amendment) of 1997 Act, a Project failing under any 

category specified in schedule I (SRD 339, 10/2000), requires proponent to file an IEE 

with concerned federal agency (Pak-EPA). Projects falling under any category specified 

in schedule II require the proponent to file an EIA with the federal agency. Within ten 

working days of the IEE or EIA having been deposited the federal agency will confirm 
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that the document submitted is complete for the purpose of review. During this time 

should the federal agency require the proponents for revision, clearly citing those aspects 

that need further discussion. Subsequently, the federal agency shall make every effort to 

complete IEE review within 45 days and an EIA within 90 days of filing [5]. 

Pak-EPA regulation (SRO 339(1)/2000) states that an IEE is required for federal or 

provincial projects (except in case of maintenance, rebuilding or reconstruction of 

existing structure) with a total cost of less than 4.50 million. An EIA, on the other hand is 

required for federal or provincial projects (except in the case of maintenance, rebuilding, 

or reconstruction case) with a total cost of Rs.50 million or more. EIAS are also required 

in cases where projects are to be implemented in environmentally sensitive areas, or are 

likely to cause adverse environmental affects [5]. 

Recognizing that the Pak-EPA has delegated powers to provincial EPAS to enforce the 

prevision or 1907 Act, an EIA must be submitted to the provincial agencies in whose 

jurisdiction the project falls which in this case is the Punjab Environmental Protection 

Agency, At the time of application, the Project proponent is also required to pay a 

specified fee to the concerned EPA [5]. 

1.8 STANDARDS AND GUIDELINES 

This Environmental Impact Assessment report (EIA) has been prepared in according to 

the World Bank Optional Policies OP-4.01 (Annexure B). According to the World Bank 

guidelines for Highway and Road project the main environmental issues pertain to impact 

on precious ecology, historical/cultural/monuments areas, fisheries and aquatic ecology, 

erosion and siltation, aesthetics, noise and vibration, air pollution, run off pollution and 

spills of hazardous materials [6].  In Pakistan, the National Standards and Legislative 

guidelines regarding the above issues vis-a-vis the M-3 are discussed below: 

1.8.1 Air Pollution 

During the constructional and operational periods vehicular traffic would be the main 

generator of air pollution. Gaseous emissions have to be monitored with respect to the 

amount of smoke and particulate matters as specified by the NEQs for motor vehicle 

exhaust. 
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1.8.2 Noise  

During the operational phase, vehicular traffic, especially trucks, would be the primary 

noise generator along the M-3. The maximum permissible noise level at 7.5 m from the 

source is 85 dB (A) according to the current NEQs. However there are no such human 

settlements. 

1.8.3 Ecology 

The ecology along the M-3 corridor is not quite diversified as it passes through 

uninhabited agricultural land and rural localities. Relevant legislation for the conservation 

of the ecology is provided by the Punjab Wildlife Protection Ordinance, 1972, of Punjab 

Forest Department, the Forest Act, 1927 and the Ministry of Food and Agriculture, 1927. 

Public reservoirs are protected against fouling under the Pakistan Penal Code 1960 of the 

Punjab Government. 

1.8.4 Reservation of Cultural Heritage 

The M-3 corridor does not contain any structures and artifacts of historical and cultural 

interest that must be preserved. However The Antiquities Act 1975, administered by the 

provincial government, exists for the preservation of cultural heritage. Destruction and/or 

defacement of antiquities are an offence under the Act.  

____    
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Chapter  2  

LITERATURE REVIEW 

   

2.1 GENERAL 

The transport sector has a long tradition of justifying its projects on the basis of 

efficiency considerations, evaluating alternative investments on the basis of cost-benefit 

analysis. For highway projects, the main economic benefits consist of savings in vehicle 

operating costs (such as fuel costs, vehicle maintenance), time savings, and a reduced risk 

of accidents. These benefits accrue to road users, in particular operators of vehicles. 

Vehicle operators, as well as consumers, may or may not be local residents, so that the 

benefits could be spread out over a large geographic area. 

In addition to economic evaluation attempts have been made to measure the social and 

environmental impacts of roads using various approaches. Most efforts have been 

sufficiently well-designed to be able to isolate the social and environmental impacts 

attributable to roads. It is found that only a small percentage of projects include formal 

impact evaluation studies [7]. 

For all the positive aspects of road projects, they may also have significant negative 

impacts on nearby communities and the natural environment. People and properties may 

be in the direct path of road works and affected in a major way. People may also be 

indirectly affected by projects, through the disruption of livelihood, loss of accustomed 

travel paths and community linkages, increases in respiratory problems due to air 

pollution nuisance due to increased noise level and injury from road accidents. 

Disturbances to the natural environment may include soil erosion, changes to streams and 

underground waters, and interference with animal and plant life [1]. 

Project impact consists of direct or first round effects, and indirect or second round 

effects. Direct effects are registered in the impact zone by reduced travel time to freight 
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transport, comfortable long journey etc., and savings in fuel and other direct transport 

costs. Road improvements may also reduce seasonal or other weather-related access 

closures. Although there is a tendency to perceive these direct effects as local, they may 

in fact be regional, national, or even international. The composition and distribution of 

the direct effects depends on the composition of users and the structure of the transport 

market [7]. 

The indirect effects consist of increases in income and other dimensions of well-being 

(health, education, social interaction and political participation) brought about by the 

infrastructure. The roads may increase job opportunities and open up new sources of 

revenue, leading to a more diversified income structure, which can reduce household 

vulnerability to economic shocks. 

2.2 ENVIRONMENTAL IMPACT ASSESSMENT 

Environmental impact assessment (EIA) is a process that requires consideration of the 

environment and public participation in the decision-making process of project 

development. An environmental impact statement (EIS) is a review document prepared 

for assessment in the EIA process (Fig. 2.1). In some countries EIA is a direct legal 

requirement, while in others it is enforced indirectly under general planning, health or 

pollution control powers [8]. A relationship of EIA to project planning and 

implementation is shown in Fig. 2.2. 

The purpose of using the environmental Impact assessment (EIA) is to incorporate into 

development a planning tool which identifies a plan for environmental protection and 

enhancement on a project-by-project basis. Briefly this is accomplished in the following 

manner [9]: 
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Fig. 2.1   EIA Process 
Source: www.fao.org 

http://www.fao.org
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Fig. 2.2   Relationship of EIA Process to Project Planning and Implementation  

Source: Environmental Impact Assessment: guidelines for Planners and Decision 
Makers, UN Publication ST/ESCAP/351, ESCAP, 1985.   
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(a) The EIA procedure identifies the possible positive and negative impacts to the 

environment resulting from a proposed project. This includes the natural and 

human environments which in reality can hardly be separated. These impacts 

are identified over both a short-term and long-term time frame. 

(b) The EIA provides for a plan which, upon implementation, will reduce or offset 

the negative impacts of a project resulting in a minimum level of 

environmental degradation. This minimization may be a result of 

implementation of a project alternative or project modifications or 

environmental protection measures which simply reduce the number or 

magnitude of negative impacts. The plan may also result in utilization of 

positive Impacts for enhancement measures which offset negative impacts. 

(c) To measure the level of plan implementation and the degree of effectiveness of 

the above environmental protection provisions, the EIA must include a 

monitoring programme. This programme is designed so that it identifies the 

parameters of uncertainty mid measures the related impacts. 

2.3 CRITIQUE OF METHODOLOGIES 

Among the more important techniques and methodologies of utility for assessing the 

impacts of development activities on the environment in the developing countries are: 

1. Ad hoc 

2. Checklists 

3. Matrices 

4. Networks 

5. Overlays 

6. Environmental index using factor analysis. 

7. Cost/benefit analysis 

8. Simulation modeling workshops. 

It is important to understand their drawbacks in order to determine which methods are 

most appropriate [7]. 
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1. Ad hoc 

The ad hoc method, while being a simple one that can be performed without any training, 

merely presents the pertinent information of a project s effects on the environment 

without any sort of relative weighting or any cause-effect relationship. It does not even 

state the actual impacts on specific parameters that will be affected. 

The ad hoc method has the following drawbacks: 

(a) It gives no assurance that it encompasses a comprehensive set of all relevant 

impacts; 

(b) It lacks consistency in analysis as it may select different criteria to evaluate 

different groups of factors; 

(c) It is inherently inefficient as it requires a sizable effort in identifying and 

assembling an appropriate panel for each assessment. 

Because of the above drawbacks, it is not recommended as a method for impact analysis. 

It is, as the name indicates, an ad hoc method and it has utility only when other methods 

cannot be used because of lack of expertise, resources. Etc., [7]. 

2. Checklists 

Checklists in general are strong in impact identification and are capable of bringing the 

impacts to the attention and awareness of their audiences. 

But simple and descriptive checklists merely identify the possible potential impacts 

without any sort of rating as to their relative magnitudes. As a result they are most 

applicable at the IEE stage of an assessment. 

The Oregon method goes a step further and provides an idea of the nature of the impact 

by means of assigning a textural rating of the impact as long-term, direct, etc. 

Nevertheless, this approach is not suitable for impact measurement and does not aid 

much in the decision-making process. Rather, it identifies the impacts and leaves the 

interpretation to the decision makers. 

The element of scaling and weighting type of checklists makes decision making easier. 

Such checklists, apart from being strong in impact identification, also incorporate the 
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functions of impact measurement and to a certain degree those of interpretation and 

evaluation, and it is those aspects that make them more amenable for decision-making 

analysis [10]. 

3. Matrices 

Matrices provide cause effect relationships between the various project activities and 

their impact on the numerous environmentally important sectors or components. Matrices 

provide a graphic tool for displaying impacts to their audience in a manner that can be 

easily comprehended. 

Simple matrices, while able to identify first-order effects, cannot show higher interactive 

effects between impacts. Simple interaction matrices largely overcome this limitation. 

But such matrices are generally useful for depicting ecological interactions only and for 

the sake of documentation. While the scale of the interaction is identified, individual 

actions of the project are not correlated with their resulting impacts on the environmental 

components [10]. 

Graded and quantitative matrices offer that element of rating and weighting that is 

lacking in the simple interaction matrices and through this offer a criterion for decision-

making analysis. 

Matrices are strong in identifying impact and, unlike checklists, can also represent 

higher-order effects and interaction. Some of the dynamic nature of impacts can also be 

identified. They can also provide the functions of impact measurement, interpretation and 

evaluation and can communicate the results in an easily understood format to their 

audiences. But they cannot compare alternatives in a single form and different 

alternatives nee to be assessed and presented separately [10]. 

4. Networks 

Networks are capable of identifying direct and indirect impacts, higher order effects and 

interactions between impacts and, hence, are able to identify and incorporate mitigation 

and management measures into the planning stages of a project. They are suitable for 

expressing ecological impacts hot of lesser utility in considering social, human and 

aesthetic aspects. This is because weightings and ratings of impacts are not features of 
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network analysis. 

Networks generally consider only adverse impacts on entire environment and hence 

decision-making in terms of the cost and benefit of a development project to a region is 

not amenable to network analysis. Temporal considerations are not properly accounted 

for and short-term and long-term impacts are not differentiated to the extent required for 

easy understanding [10]. 

5. Overlays 

Overlays are useful when addressing questions of site and route selection. They provide a 

suitable and effective mode of presentation and display to audiences. But overlay analysis 

cannot be the sole criterion for environmental impact assessment. 

Overlays are very subjective in that they rely on the judgment of the analyst to evaluate 

and assess questions on compatibility relating to the existing land use patterns and the 

prospects of the development activity. In practice, overlays are self-limiting because of 

type finite number of transparencies that can be overlaid. 

Overlays are very useful in transport project EIAs for comparing land capabilities, 

existing and projected land uses, road route alternatives and other similar parameters [6]. 

6. Environmental Index with Factor Analysis 

A factor analysis-based environmental index approach for assessing impacts is a useful 

technique in that it enables the grouping and clustering of parameters and components 

that are complex in nature. 

Factor analysis identifies components that will be adversely affected by certain project 

activities and can provide a fair degree of measurement capability of the impact. But 

factor analysis requires proper interpretation and evaluation of its results by the analyst to 

be of utility. The results from factor analysis are not, on their own, amenable to 

interpretation. 

The index based on factor analysis provides criteria for decision-making analysis. It can 

consider all types of impacts on all types of components. A feature of factor analysis is 

that it gives the relative amount of variability that is explained by the factors. This is 
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useful in ascertaining the relative degree of magnitude and scale of an impact on a 

component. But the criticism directed towards aggregating methods, mentioned earlier, is 

also true in this case [7]. 

7. Cost/Benefit Analysis 

Cost/benefit analysis provides the nature of expense and benefit accurable from a project 

in monetary terms, as is common practice in traditional feasibility studies, and hence 

enables easy understanding and aids decision-making tremendously. 

Cost/benefit analysis of the type for assessment of natural systems is not merely 

concerned with the effects on environmental quality, but rather, it seeks the conditions for 

sustainable use of the natural resources in a region. This type of approach is not useful for 

small scale development projects, but is better suited for the analysis and evaluation of a 

regional development plan [7]. 

8. Simulation Modeling Workshops 

The adaptive environmental assessment management (AEAM) technique largely 

overcomes the shortcomings of most other methods in that other methods assume 

unchanging conditions or project impacts in a single timeframe on statistically-described 

environmental conditions. 

It also overcomes a built-in bias towards compartmentalization and fragmentation of the 

relationship between project actions, environmental characteristics and likely impacts, 

while the reality may be that the impacts may alter the scale and direction or change 

within environmental and social systems. The AEAM technique enables the assessment 

of developmental projects in the light of the reality of such changes [7]. 

2.4 EIA OF M-3 

Although M-3 is a very big project with 52.5 km length, 100 m ROW and Pak Rs. 532.66 

million cost, and it falls under the category of projects for which an EIA was required 

according to Pak EPA regulation. But unfortunately no EIA was conducted for this 

project during planning or designing phase. 

The possible reasons for not conducting an EIA may be that M-3 passes agricultural lands 

and by passes some small villages throughout its length (there are no urban areas along 
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the M-3 route), so government agencies did not consider it an environmentally sensitive 

area. However, vehicular air pollution can cause some damage to agricultural crop along 

the motorway and also to the human health, as there will be a possibility of development 

in the future, especially near the city junctions.  

____ 
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Chapter  3  

SCOOPING AND  
BASE LINE DATA 

 

3.1 GENERAL 
The EIA of the project covers a comprehensive description of the base line conditions of 

the project area, including regional resources which are expected to be affected by the 

project as well as those which are not expected to be directly affected by the construction 

and operation of the project. Base line data is generally collected for the environmental 

parameters, which have been identified during scooping process. Other parameters may 

also be added during the data collection study if required. 

As no IEE or EIA was conducted for this project, therefore no environmental 

management plan was followed during the construction phase. Now a brief scooping 

checklist can be developed to find out the potential impact during operation phase and 

then base line study will be conducted for the relevant parameters. 

3.2 CHECKLIST FOR OPERATIONAL PHASE 
Following impacts (but not limited to) may occur during operation phase of the M-3 

motorway project. 

1. Physical environment. 

 

Water 

o Poor road side drainage. (Impact on soil and agriculture) 

o Cleaning and maintenance of culverts. 

o Runoff pollutants. 

o Embankment erosion. 

 

Air 

o Vehicular noise 

o Vehicular emissions 

o Dust. 
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Soil 

o Soil erosion due to road drainage. 

o Soil particles transport to the water bodies. 

2. Biological Environment 

 
Flora 

o Effects of dust and vehicular emissions. 

o Habitat change. 

 

Fauna 

o Disturbance. 

o Removal of dead animals. 

o Danger. 

o Migratory obstacle. 

3. Human Environment 

 

Noise impacts 

 

Vibration impacts 

 

Air quality impacts 

 

Quality of life 

 

Travel times 

 

Route change 

 

Safety (Signology, road marking, guard rails, lighting etc.) 

4. Cultural Heritage  

Disturbance to the items of cultural values. 

5. Landscape. 

3.3 STUDY PARAMETERS 
For the identification and prediction of the significant impacts among the above 

mentioned possible impacts, base line data is collected for the following environmental 

parameters. 
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1. Physical Environment

 
i) Geography/location 

ii) Topography. 

iii) Surface water 

iv) Geology and soils 

v) Meteorology/air quality. 

vi) Ground water. 

vii) Flooding 

viii) Water logging and salinity 

II. Biological Environment

 

i) Agriculture 

ii) Flora 

iii) Fauna 

iv) Air quality 

v) Noise levels 

vi) Fish and aquatic ecology 

vii) Endangered species 

III. Human and Cultural Environment

 

i) Communities population and features 

ii) Industry 

iii) Institutions 

iv) Transportation 

v) Land-use planning and land rights 

vi) Agricultural and mineral development 

vii) Educational Facilities, schools, colleges etc. 

viii) Health facilities. 

ix) Access to education and health facilities. 

x) Cultural resources. 
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3.3.1 Meetings and Interviews 

a. Meeting with government agencies like NHA, Geological Survey of Pakistan, 

Meteorological Department, Punjab Wildlife Management Board and 

Archaeological Department were considered for the discussion as well as data 

collection. 

b. Discussions were also held with officials of NHA. 

c. Interviews with the local residents and the travelers were also conducted. 

The findings are presented in the following headings. 

3.4 PHYSICAL ENVIRONMENT 
3.4.1 Geography 

Linking with other road, Province Refer Fig. 1.1 National Importance etc. 

3.4.2 Topography 

The Motorway (M-3) route lies in Faisalabad District and Hafizabad district. 

The route of M-3 passes through plain agricultural land between Faisalabad and 

Hafizabad. M-3 lies on a flat terrain along its entire length with no significant level 

difference. 

3.4.3 Surface Water 

There is no river, stream or natural water resource in the route of M-3. The main canal 

that crosses the M-3 is Jhang Branch Canal. It is 60 feet wide and it crosses M-3 at KM 

42 + 083. There are some small distributaries and numerous drains that are mainly dry 

except during the monsoon period or due to occasional heavy rainfall. (Annexure-2). 

Water crossings along M-3 route are shown in Fig. 3.1.  
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Fig. 3.1  Water and Other Crossings along M-3    
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3.4.4 Geology and Soils 

The soil of the area is mostly silty clay from 1.5 M to 4.5 M depth, below which sandy 

soil or sometimes pure sand is present. No hard strata are observed upto 75 feet depth. 

There are no hills and ridges in its route. 

3.4.5 Meteorology 

a) Temperature 

The monthly mean temperature ranges from 4.4oC in January to 39.3oC in 

June. The temperatures range between 4.4oC to 43.3oC respectively during the 

year. (Annexure  2). 

b) Rainfall 

The rainy season in Faisalabad stretches between July and September. The 

annual average rainfall is about 386 mm. Other than the rainy season, a 

valuable rainfall in February and March has also been recorded in last 10 

years. (Annexure  2) 

c) Wind 

The wind Rose at Faisalabad station indicates that the predominant wind 

directions are from North East and South East. The winds are mostly south-

east ward from June to October, however are predominantly from the north-

east and north-west in the remaining months. (Annexure  2). 

3.4.6 Groundwater 

In this region, good quality groundwater is available at reasonable depth. It is observed 

that groundwater is used for both drinking and irrigation by the people. Maximum depth 

for tubewells is 100 feet and for turbines 50 to 75 feet. 

3.4.7 Flooding 

During construction the topsoil and vegetation cover have to be removed which leads to a 

slight increase in permeability of soil and thus causes a reduction in run-off coefficient. 

However, this effect is likely to be compensated for by the effects of soil compaction. 

The consequent effect on the volume of surface run-off is therefore negligible. 

The design of M-3 route caters for the storm water to be intercepted and collected in 

drains all along the route. For this purpose 6 Drain |Bridges and 6 small bridges on 

drain/distry are designed at suitable locations. (Fig. 3.2). The M-3 route goes through dry 
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lands and crosses several drains distry. The study indicates that most of the water 

channels are normally dry except during the monsoon period. Heavy and intensive 

precipitation in this area is not observed which can result quick and high velocity flows 

resulting in flooding conditions. 

3.4.8 Water Logging and Salinity 

Water logging and salinity problems were not observed along the routes. 

3.5 BIOLOGICAL ENVIRONMENT 

3.5.1 Fish and Aquatic Ecology 

No fish or aquatic ecology is observed in the project area. 

3.5.2 Flora and Fauna 

The issue of impacts on flora and fauna is much broader than a concern for individual 

specimens, and any useful discussion in this area must be considered in the target context 

of biodiversity conservation. Preservation of biodiversity is of global concern, but the 

causes of loss and their solutions are very often local in scale. Road development 

continues to be a major player in the overall reduction of biodiversity, and proper 

planning at the project level can go a long way in limiting the loss, while still serving the 

transport need. 

3.5.2.1 Flora 

This sector consists generally of agricultural land irrigated by canals and tubewells, so 

there are no natural forest trees. Only Acacia, White Poplar, Mulberry, Maqrgosa and 

Shesham trees are found in agricultural land which are used mainly for fuel and furniture 

purposes. Commonly grown crops are sugar cane, wheat, corn and rice.  
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Fig. 3.2  Land Use Map of Project Area (M-3 Motorway)   



 
49

3.5.2.2 Flora 

No wild animal is found in the area except pet animals like buffaloes, cows, bulls, sheep, 

goats, dogs and cats etc. In sugarcane season, pigs and jackals are very rarely seen in 

some areas. 

3.5.3 Endangered Species 
The endangered plant in Pakistan is the elm i.e., Ulmus Wallichiana which is not found 

along the M-3 route. Therefore, no endangered species exist in the project area. 

3.5.4 Air Quality 
The emission of pollutants by vehicles has worldwide impacts and contributes greatly to 

the total atmospheric pollution generated by people. The use of passenger cars alone is 

responsible for 60 percent of carbon monoxide emissions, 60 percent of hydrocarbon 

emission, and more than one-third of the nitrogen released into the atmosphere. Clearly, 

pollution by motor vehicles plays a significant role in a serious global problem. 

The level of effort and degree of urgency for air quality assessment should be related to 

PEPA standards and local conditions. Where motor vehicles are a major source of the 

problem, or are likely to be one, air quality assessment is essential. 

The main products of the combustion of motor fuels are carbon dioxide and water, but 

inefficiencies and high temperatures inherent in engine operation encourage the 

production of many other pollutants of varying effect. The major pollutants of 

significance to roadside air quality in vehicle emissions are named below. 

 

Nitrogen Oxides (NOx); 

 

Hydrocarbons (HC); 

 

Carbon Monoxide (CO); 

 

Sulfur dioxide (SO2); 

 

Perticulates (PM); 

 

Lead (Pb), and 

 

Aldihydes. 

Existing air quality due to low traffic volume is clear.   
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3.5.5 Noise Levels 

In many areas, noise is one of the most obvious impacts of daily road use. However, its 

efforts are often given lower priority than economic or other environmental impacts, 

largely because they are rarely visible and are difficult to qualify monetarily. Yet most 

humans and animals that suffer chronic exposure to severe noise pollution are keenly 

aware of its presence, and may experience a range of problems as a result of this 

exposure. It is therefore important to understand how road noise comes to exceed 

acceptable levels, and what can be done to prevent, mitigate, or compensate for its 

effects. 

Noise associated with road development has four main sources: (a) vehicles; (b) friction 

between vehicles and the road surface; (c) driver behavior; and (d) construction and 

maintenance activity. Due to low traffic volumes existing noise levels are well within 

permissible limits. There are no such human settlements along M-3. Therefore noise 

levels should be predicted for the future condition when there will be a possibility of 

development along and near proximity of the junctions. 

3.6 EXISTING LAND USE 
The land along the M-3 route is uninhabited substantially except small rural settlements 

located 500 to 800 m away from the ROW. There are vast agricultural activities around 

the project area. As good quality groundwater is available for agriculture. Therefore, 

major land use of the area is agriculture. Other land uses in the vicinity of the project area 

are residential settlements and roads. Hotels, petrol pumps, shopping area, river, water 

channels etc., are not found along the M-3 route. (Fig. 3.2). 

The important land uses along the M-3 route are as follows: 

i) Agriculture 

The land along the M-3 route is mostly cultivated. (About 90% land is agricultural). In 

villages, people are engaged in cultivation mainly for the domestic and commercial 

consumption. The survey also revealed that the cultivated land produces a high yield. 

Sugar cane, wheat, corn, cotton and rice are grown mainly. Vegetables and seasonal fruits 

are also grown in this area.  
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ii) Roads and Structures 

The M-3 route crosses different highways and farm to market roads, canals and drains 

etc., along the 52 km length of M-3. (See Tables 3.1 to 3.4). 

Table 3.1 

Roads and Structures Crossing M-3 

Sr.No. Name of Crossing Road Chainage 

1. Faisalabad-Chiniot Road Km 03 + 054 

2. Chak 118 JB  Chak 113 JB Km 04 + 398 

3. Chak 115 JB  Chak 113 JB Km 05 + 237 

4. Chak 115 JB  Chak 114 JB Km 06 + 076 

5. Millat Road Km 07 + 724 

6. Chak 108 JB  Barnala Km 08 + 777 

7. Chak Jhumra  Chiniot Road Km 11 + 482 

8. Sahianwala  Gujra Ghunna Km 20 + 750 

9. Sahianwala  Chiniot Road Km 21 + 942 

10. Chak Ghertal  P. Bhattian Chiniot Road Km 22 + 604 

11. Darul Ahsan  P.Bhattian Chiniot Road Km 26 + 433 

12. Chak Aruri  Pindi Bhattian Km 27 + 230 

13. Sangla Hill  Pindi Bhattian Km 34 + 187 

14. Sangla Hill Road  Pindi Bhattian Km 37 + 269 

15. Kot Nakka  Pindi Bhattian Km 47 + 486 

16. Lahore  Sargodha Road Km 48 + 950 
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Table 3.2   Main Bridge 

Sr. No. Location Name of Bridge No. of Span 

1. 13+841 Railway Overhead Bridge 1 

2. 42+083 Jhang Branch Canal Bridge 3 

3. 52+656 Arch Bridge 1 

4. 12+175 Pharang Drain Bridge 1 

5. 17+282 Gojra Drain Bridge 1 

6. 24+160 Ghunna Drain Bridge 1 

7. 28+760 Their Drain Bridge 1 

8. 30+887 M.C. Drain Bridge 1 

9. 47+037 A.K.N. Drain Bridge 1 

 

Table 3.3    Small Bridge on Distry / Drain 

Sr. No. Location Name of Bridge No. of Span 

1. 01+931 Pholi Drain 1 

2. 05+631 Sarangwala Drain  1 

3. 08+283 Sarangwala Distry 1 

4. 09+453 Neilianwala Drain 1 

5. 15+809 Chak 159 RB Drain 1 

6. 26+578 Aruri Distry 1 
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Table 3.4    Flyover Bridges 

Sr. No. Location Name of Bridge No. of Span 

1. 03+054 Faisalabad  Chiniot Road 35.00 M 

2. 04+398 Chak 118 JB  Chak 113 JB  

3. 05+237 Chak 115JB - -Chak 113 JB 

 

4. 06+076 Chak 115JB - Chak 114 JB 

 

5. 07+724 Millat Road 

 

6. 08+777 Chak 108 JB  Barnala 

 

7. 11+482 Chak  Jhumra  Chiniot Road 

 

8. 20+750 Sahianwala  Gojra Ghunna 

 

9. 21+942 Sahianwala  Chiniot Road 

 

10. 22+604 Chak Ghartal  P. Bhattian 
Chiniot Road 

 

11. 26+433 Darul Ahsan  P. Bhattian 
Chiniot Road 

 

12. 27+230 Chak Aruri  Pindi Bhattian 

 

13. 34+187 Sangla Hill  Pindi Bhattian 

 

14. 37+269 Sangla Hill Road  Pindi 
Bhattian 

 

15. 47+486 Kot Nakka  Pindi Bhattian 

 

16. 48+950 Lahore  Sargodha Road 
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iii) Interchanges 

Two interchanges at the following locations along M-3 have been provided: 

i) Half cloverleaf type interchange at Sahianwala at 22+00 Km. 

ii) Half clover leaf type Interchange Arch bridge of M-2 & M-3 is located at end 

point of M-3 i.e., Km 52+500 (Km 97 + 200 of M-2) near Pindi Bhattian. 

iv) Institutional Facilities 

No hospitals, educational institutions or research facilities exist in the R.O.W. of M-3. 

Some villages have primary as well as high schools. Most of people go to Faisalabad for 

Hospital facilities. 

v) Commercial Centres/Markjets 

No major commercial centre exists along the M-3 route. But some local commercial 

activities and market exist at some villages. People usually go to Faisalabad or Chiniot 

for large commercial markets. 

vi) Industrial Areas 

There is no industrial area along the M-3 route. 

vii) Recreational Areas/Open Spaces 

No green spaces, parks, national parks or forests are found in the vicinity of the proposed 

M-3 that could be used for tourism and recreational purposes. 

3.7 TRANSPORTATION 

Traffic in Faisalabad is increasing rapidly due to population rise and industrial expansion. 

That is why the traffic flow at M-3 is more than Lahore 

 

Islamabad Motorway (M-2). 

Monthly traffic recorded by PRAL (Pakistan Revenue Automation Limited) at M-3 is 

shown in table 4.1: 
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3.8 QUALITY OF LIFE 

3.8.1 Communities and their Economic Activity 

Communities owe much of their vitality to the ease with which economic and social 

interactions take place. Ironically, while roads are central to this continuing interaction, 

the introduction of a new road, or the widening of an existing road, may well cause 

disruptions to local interactions which outweigh the benefits. With poor planning, this 

can be as true of the local road improvement as it is of the new highway. Properly 

planned, however, both should bring benefits to surrounding communities; for example 

through lower transport costs, better access to markets, goods, jobs, or services such as 

health and education. Admittedly, in the case of some major highways and freeways, the 

benefits may accrue mainly to long-distance travelers and haulage companies and their 

customers, while benefits to the local community may be minimal. Proper planning calls 

for recognition that road projects can lead to modifications in the community 

environment surrounding the road, influencing various aspects of lifestyles, travel 

patterns, and social as well as economic activities. Recognizing and planning for the 

management of these impacts is an important aspect of the environmental assessment of 

roads [1]. 

i) Displacement and Resettlement 

The land acquired by M-3 is agricultural land and no residential area (village/town) was 

disturbed by the route, during construction phase. According to NHA, the acquired 

agricultural land is purchased from the owners at a rate higher than the market rate. 

ii) Pedestrian Underpasses 

M-3 motorway has cut the access to same villagers; some individuals may have their 

houses on one side and their estates on other side. Although for 52.5 Km length of 

project, 51 numbers of subways (under-passes) have been designed (about one subway 

after one Km), but location of these subways will have some impact on living and 

housing trend of the area. (Table 3.5).   
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Table 3.5   Pedestrians Underpasses 

Sr. No. Location  Sr. No. Location 

1. 00+805  2. 01+475 

3. 03+994  4. 04+398 

5. 07+421  6. 08+220 

7. 09+998  8. 10+793 

9. 12+140  10. 13+711 

11. 14+140  12. 15+553 

13. 15+775  14. 16+310 

15. 17+330  16. 17+853 

17. 18+285  18. 19+100 

19. 19+750  20. 21+710 

21. 21+295  22. 24+200 

23. 25+720  24. 28+275 

25. 28+984  26. 29+739 

27. 30+780  28. 32+287 

29. 33+340  30. 34+670 

31. 35+100  32. 35+672 

33. 36+831  34. 37+822 

35. 38+310  36. 38+758 

37. 39+614  38. 40+410 

39. 41+077  40. 42+030 

41. 42+150  42. 43+582 

43. 43+875  44. 44+800 

45. 45+756  46. 46+236 

47. 47+000  48. 49+648 

49. 50+750  50. 51+800 

51. 00+937    
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3.8.2 Indigenous People 

Roads are very crude instruments of economic and social change. Nowhere is this more 

evident than in areas inhabited by indigenous peoples. The cultural, social, political, and 

economic integrity that characterizes indigenous peoples renders their lives extremely 

vulnerable to disruptions from outside. Whether a road is being planned to cross an area 

inhabited by indigenous peoples or to open up that same area, it will have a marked effect 

on their lives [1]. 

Road planners have to realize that while a road will create some opportunities, it will 

more likely thrust indigenous people into an artificially accelerated development stream. 

As a result of a poorly planned road project, indigenous people could suffer health and 

other social problems. Most of the indigenous people are farmers, shop-keepers, land-

lords and other people related with agricultural activities. 

3.8.3 Cultural Heritage 

The term cultural heritage, also termed cultural property, refers to sites, structures, and 

remains of archaeological, historical, religious, cultural, or aesthetic value. Cultural 

heritage, often only partially known and studied, is a particular form of expression of 

human values which serves to record past achievements and discoveries. Its identification 

and examination by specialists are helpful in understanding the significance of a site, 

according to its aesthetic, historic, scientific, and social value, in addition to its amenity 

value [1]. There is no such cultural heritage along M-3. 

3.8.4 Aesthetics and Landscape 

It is now becoming more widely accepted that an understanding of ecology is essential 

for environmental planning in the larger, regional landscape. Landscape along the M-3 

motorway is very beautiful with lush green agricultural crops, beautiful trees and 

unspoiled natural landscape. 
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3.8.5 Human Health and Safety 

Nowhere is impact prevention more important than in the area of road safety and human 

health. Poor planning can lead to loss of life, which can neither be mitigated nor 

adequately compensated. 

Pedestrians and non-motorized vehicles are the most vulnerable users of roads, and are at 

greater risk of being injured in accidents. In areas where these road users mix with 

motorized traffic, special measures must be adopted to prevent the increased mobility of 

motorists from undermining the safety and health of all other road users. As M-3 is 

limited access motorway with free flow conditions. Therefore, possibility of road 

accidents is very rare while crossing the road. Moreover, pedestrian underpasses have 

also been provided at convenient intervals (1 km) along the entire length. The threats to 

health and safety of the workers and other road users are air pollution and from the dead 

bodies of dead animals, which should be removed efficiently right after the accident. 
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Chapter  4  

ASSESSMENT OF THE  
POTENTIAL IMPACTS AND 

MITIGATION MEASURES 

 

4.1 GENERAL 

Effective environmental planning and management depends on reliably predicting the 

project s effects on resources and managing those effects to achieve the greatest gain (or 

the smallest loss). The basis for the prediction is the knowledge of the proposed project of 

local resources with which it is expected to interact, and how similar projects elsewhere 

have affected the environment. Then by the environmental management process, many 

potential adverse effects are eliminated or substantially reduced. Adverse effects that 

cannot be mitigated become residual and must be acceptable for the project to go 

forward. There are examples of projects having so severe residual effects that the projects 

became unacceptable [11]. 

The early identification of the secondary benefits of a project is also very important for 

overall positive public opinion. There has not been any continuous feed back loop 

between the project planners and the environmental scientists in case of M-3 Motorway 

Project as no EIA has been conducted.  

Environmental and social impact attributable to the Project can broadly be classified into 

those taking place before construction and those occurring during operations. Some of the 

impacts can be anticipated and avoided through appropriate adjustments/provisions in the 

project design. Some can be mitigated by careful implementation of the Project while 

some other can be adjusted with by appropriately following the operational manual and 

an affective collaboration with communities.  



 
61

4.2 IMPACTS DURING CONSTRUCTION PHASE 
Construction related impacts are heavily dependent on: 

 
The contractor s work habits, especially those related to the storage of 

construction materials and cleanliness of work site; 

 
Cooperation between local communities and local authorities and the 

contractor in terms of observance of Social Framework Agreement (SFA) and 

use of public space and utilities; 

 

Project management s enforcement of correct construction practices and 

standards; and 

 

The Incorporation or mitigation measures identified in the EIA into the bid 

documents and specifications. 

 

An effective collaboration with local communities in evolving a workable 

Social Framework Agreement (SFA). 

Following impacts have occurred during construction of the M-3 project and could not be 

properly mitigated as no EIA was done. However locals have been satisfactorily 

compensated for at least their loss of agricultural land. 

i) Impacts on Physical Environment 

 

Loss of agricultural land (5.25 sq.km agricultural land was lost); 

 

Surface water flow modification; and 

 

Solid and liquid wastes generation from construction camp. 

ii) Impacts on Biological Environment 

 

Loss of flora; 

 

Migration of Fauna from construction area (Habitat loss); 

 

Noise/Dust/Air pollution due to construction machinery operations and 
movements; and 

 

Increase in noise levels due to movement and operations of construction 

vehicles and machinery.  

iii) Impacts on Human and Cultural Environment 

 

Accidental risks; 
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Cultural relics; and 

 
Communication and transportation. 

4.3 IMPACTS DURING OPERATION PHASE 
Operational impacts are usually linked, to the increase in the movement of vehicles and 

the absolute volume of vehicles. These include increase in air, noise pollution, accident, 

obstructions to borrowing process and disturbance to the nearby population. 

4.3.1 Physical Environment 

4.3.1.1 Impact on Soil 
Contamination of Soil 

Soil contamination can arise from daily traffic operation. Metals such as chromium, lead 

and zinc remain in the soil for hundreds of years. Pollutants settling in road-side soil can 

impair the growth of vegetation and the success of soil organisms, thus increasing the 

likelihood of erosion. These effects are usually much localized, affecting only a narrow 

band on either side of the road. 

4.3.1.2 Water Resources 
Surface Water Flow Modification 

There is no natural drainage basin along the route of M-3, but in Monsoon season or due 

to occasional heavy rains the natural flow of surface water may be concentrated at certain 

points. In some cases, this can increase the speed of flow. These changes can contribute 

to minor soil erosions, channel modification, and siltation of streams/canals etc. These 

effects are felt well beyond the immediate vicinity of the project. 

Water Quality Degradation (Surface and Groundwater) 

Sedimentation, changes in biological activity in streams and on their banks, and spills of 

chemicals and pollutants can all have adverse effects on road-side water quality. Chronic 

pollution of surface runoff from exhaust emissions, pavement and tire wear, petroleum 

product drippage, and corrosion of metals are the major reasons due to which the water 

quality of the main drains (See Tables 3.2 & 3.3) can be contaminated along the M-3. 

Application of oil or lignin to road to keep dust down is not in practice in our region, so 

there is no chance of contamination of water due to this action. 
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Mitigation Measures 
i) Water speed reduction measures should be used to reduce potential impacts. 

Examples include grasses, riprap, and other devices in water channels, as well 

as dispersal structures in main drains. 

ii) Settling basins should be used to remove silt, pollutants, and debris from road 

runoff water before it is discharged to adjacent streams or rivers. Ongoing 

maintenance may be required where large amounts of silt are deposited.  

iii) Infiltration ditches should be used to reduce overland flow by encouraging the 

movement of runoff down through the soil profile. The volume of flow in 

downstream drainage structures is reduced, the flow of pollutants is localized, 

and groundwater is recharged. 

iv) Water collection, control and treatment are a relatively expensive option for 

polluted runoff from pavements and slopes in the case of M-3, but may be 

called for in particularly sensitive areas. 

4.3.1.3 Flooding 
As discussed in previous chapter that heavy and intensive precipitation in this area is not 

observed that can result quick and high velocity floods., Inspite of this a number of drain 

bridges and distributery bridges are provided to avoid any emergent situation. Hence no 

impact on flooding is foreseen particularly in operation stage. 

4.3.1.4 Water Logging and Salinity 
There will be no such impact during operation phase of the project.  

4.3.2 Impacts on Biological Environment 

4.3.2.1 Aquatic Ecology 
Not applicable to the Project Area (No Impact). 

4.3.2.2 Flora and Fauna 

A) Direct Impacts 

i) Corridor Restrictions 

Most animal species tend to follow established patterns in their daily and 

seasonal movements. The areas, through which they travel on their way to and 

from feeding, breeding and birthing grounds, and between their seasonal 

ranges, are known as corridors. When a road intersects or blocks a wildlife 
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corridor, the result is either cessation of use of the corridor because animals are 

reluctant to cross the road, an increase in mortality because of collisions with 

vehicles, or a delay in migration which may result in the weakening or 

disappearance of an entire generation of the population. 

No special species are observed in this region that follows the established 

corridors. So this impact is not very significant especially in operation stage. 

As M-3 is limited access motorway, road crossing is not possible. This impact 

generally occurs in the areas having Forest or Hilly areas. However jackal or 

other small animals can use the drain culverts and pedestrian underpasses to 

cross the motorway. 

ii) Accidental Death of Animals 
Unfortunately, some animals (i.e., snakes, tortoise, frogs etc.) are attracted to 

roads for various reasons, including protection from predators, good food 

supplies, better travel conditions waving effect during cold season, and so 

forth. This often leads to accidental death and poaching. 

The risk of accidental deaths is avoided by Fencing so the chance of 

collision between the animals and vehicles, but is not applicable to very small 

animals mentioned above. 

iii) Aquatic Habitat Damage 
Not applicable to project area. 

B) Indirect Impacts 
In many cases, indirect impacts are more damaging than direct ones, and their effects can 

be felt farther, sometimes several dozen kilometers, from the road. Some indirect impacts 

encountered commonly are: 

i) Accessibility 
Roads increase contact between humans and the natural environment, which in 

most cases leads to ecosystem modification. The operation of M-3 project will 

facilitate an increase in the number of people having access that will be 

accompanied by an increase in the likelihood of impacts. 

ii) Flora 
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The development of M-3 may alter the ecological equilibrium in a positive 

way by providing for the creation of new ecotones, which tend to be relatively 

biodiverse. This will apply because the total area of the existing system is 

relatively large compared to the newly created ecotone. But, the potentially 

positive effect will often be negated by the impacts discussed above. 

iii) Fauna 
The presence of motor vehicles introduces the potential for contamination of 

the soil, air and water adjacent to the road and in the case of surface water, well 

beyond the immediate surroundings. Chronic contamination will become a 

serious problem for animals, especially those at the top of the food chain, 

because of bioaccumulation of pollutants. 

iv) Transmission of Disease 
Roads are effective vectors for the spread of diseases, which can have marked 

impacts on populations of plant and animal species. Carriers of diseases, both 

floral and faunal, will gain easy access to wilderness areas along the M-3 

corridors. Transportation of livestock and plant products, such as firewood, 

animal feed, and fruit, may also aid in spreading disease.  

Mitigation Measures 
i) Road cross-section can be modified to reduce the impact on the environment, 

for example, by using narrower widths, lower vertical alignments, smaller cuts 

and fills, flatter side slopes, and less clearing of existing vegetation. 

ii) Planting in road rights-of-way and adjacent areas can help to support local 

flora and fauna. Planting should be done wherever possible with native 

species, which are likely to require little maintenance and may prove beneficial 

in maintaining ecosystem integrity. In cases where non-native species are 

deemed essential, careful monitoring should be planned, to ensure that they do 

not compete too successfully with native species and spread uncontrollably. 

iii) Animal crossings should be used to assist the migration of animals. At 

important crossing points, animal tunnels or bridges should be used to reduce 

collision rate. In this case no such animals for example dogs and live stock 

check places. People can also use pedestrian underpass in urgent cases. Such 

provisions can be provided in already constructed culverts. 
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iv) Use of fencing or plant barriers can reduce the risk of collisions between 

animals and vehicles. In some cases, semi-permeable fencing may be used, 

which excludes species that are more likely to be involved in collisions while 

letting less problematic species through. 

4.3.2.3 Endangered Species 
No endangered species are present in the project area. Therefore no impact. 

4.3.2.4 Air Quality 
The main products of the combustion of motor fuels are carbon dioxide and water, but 

inefficiencies and high temperatures inherent in engine operation encourage the 

production of many other pollutants of varying effect. The major pollutants of 

significance to roadside air quality in vehicle emissions are discussed below. 

 

Nitrogen Oxides (NOx): Most of the NOx in vehicle emissions are in the form 

of NO (nitric oxide), which is a by-product of fuel combustion under 

conditions of extreme heat and pressure, typical of combustion chambers. 

Once released from the tailpipe, NO is oxidized to NO2. In conjunction with 

SO 2, NOx play a major role in the formation of acids in the atmosphere. NOx 

also react with hydrocarbons in the presence of sun-light to produce 

photochemical smog [12]. 

 

Hydrocarbons (HC): These are produced by the incomplete combustion of 

fuel and by its evaporation. Their production is strongly influenced by fuel 

composition. Hydrocarbons include hundreds of organic chemical substances, 

the most notorious of which are benzene and ethylene. Hydrocarbons combine 

with NOx to produce photochemical smog [12]. 

 

Carbon Monoxide (CO): Carbon monoxide is one result of incomplete 

combustion. Diesel engines produce far lower emissions of both CO and HC 

than do gasoline engines [12]. 

 

Sulfur Dioxides (SOx): the emission rate of SO2 is directly linked to the sulfur 

content of the fuel. Diesel engines produce more SO2 than do gasoline engines. 

In conjunction with NOx. SO2 is involved in the formation of acids in the 

atmosphere [12]. 

 

Suspended Particulates Matter (S.P.M.): This diverse group consists of 

carbon nuclei onto which various compounds are adsorbed. Typical particulate 
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include suspended airborne particles from diesel fuel combustion, materials 

produced by tire, brake and road wear, and dust. 

In addition to emissions from vehicle exhaust, dust can also have major 

impacts on roadside air quality. But this is especially true in the case of 

unpaved roads, which make up a large proportion of roads in less-developed 

regions. So this is not applicable here [12]. 

Calculation for Vehicular Emissions 
Determination of the volume and composition of individual vehicle emissions are based 

upon the following data/assumptions. 

Traffic Count Data 

Traffic count data of M-3 was collected from Pakistan Revenue Automation Limited 

(PRAL) at Faisalabad and Sahianwala Interchanges. The exact number of vehicles 

entering or leaving M-3 on Pindi Bhattian side is not available because there is no toll 

Plaza at Flyover Bridge at the intersection of M-2 and M-3.  Therefore total traffic from 

both Sahianwala and Pindi Bhattian interchanges is cumulatively considered on the entire 

M-3 for the purpose of calculation and considering some factor of safety as well. (See 

Table 4.1). 
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Traffic Growth Rate 

Traffic growth rate was considered as 4% for 2004-2005, 4.5% for next 5 years i.e., 

2005-2010 and then 4% for remaining design period upto 2030. Based upon the traffic 

study report conducted by MM Pakistan for Faisalabad-Lahore dual carriageway. 

Table 4.2 Traffic Growth forecasting on M-3 Project 

Average Daily Traffic 

 

Type of 
vehicles 

2004 2005 2010 2015 2020 2025 2030 

Car 6177

 

6424

 

7869

 

9443

 

11331

 

13598

 

16317

 

Wagon 483

 

503

 

616

 

739

 

886

 

1064

 

1277

 

Bus 1057

 

1100

 

1347

 

1617

 

1940

 

2328

 

2793

 

Truck 2 axe; 916

 

952

 

1166

 

1400

 

1680

 

2016

 

2419

 

Truck 3 axel 509

 

530

 

649

 

779

 

934

 

1121

 

1345

 

Trailer 47

 

49

 

60

 

72

 

86

 

103

 

124

 

TOTAL: 9189

 

9557

 

11707

 

14048

 

16858

 

20229

 

24275

  

Emission Factors for Light Duty Vehicles 

Emission factors of light duty gasoline powered vehicles (car, vans) are obtained from 

vehicular emission standards of USA for the year 1971. Emission factor values are as 

follows: 

Pollutant Emission Factors* 

HC 0.63 g/min 0.0105 g/s 

CO 13 g/min 0.217 g/s 

NOx 0.11 g/min 0.0018 g/s 

SPM 0.33 g/km 0.0092 g/s 

SOx 0.11 g/km 0.00306 g/s 

* Per vehicle at a speed of 100 kph. 
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Emission Factors for Heavy Duty Vehicles 

Emission factors of heavy duty diesel powered vehicles are obtained from vehicular 

emission standards of USA for the year 1972. Emission factor values are as follows: 

Pollutant Emission Factors* 

HC 2.25 g/min 0.0375 g/s 

CO 5.4 g/min 0.09 g/s 

NOx 28.3 g/min 0.472 g/s 

SPM 0.81 g/km 0.0225 g/s 

SOx 1.7 g/km 0.047 g/s 

* Per vehicle at a speed of 100 kph.  

 

Distance of receiver point from edge of the M-3 is taken as 500 m to calculate 

the concentration of pollutants on human health as there is no village/population 

area situated at less than 500 m distance from Motorway M-3. 

 

Mean traffic speed (u) is considered as 100 km/hour. 

 

Wind blowing directly from the road at a speed, u is 4 m/s. 

 

60% of total vehicles travel during the following 3 hours. 

10:00 am to 11:00 am 

5:30 pm to 7:30 pm 

Hence peak hour traffic volume (P) is determined as = 
2

*TrafficTotalof%60 

(Note: Traffic volume is divided by 2 instead of 3 for adding some F.O.S.) 

 

Concentration of vehicles (C) = 
)s/min(uSpeed

)P(TrafficHourPeak 

 

Source strength, (q) = concentration (C)  Emission factor (g/s). 

 

Dispersion coefficient for class D at 500 m distance ( z) = 19 m (See Fig. 4.1). 

 

Concentration of pollutant in g/m3. 
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Fig. 4.1 Correlations for z  based on the Pasquill stability classes A-F 
(Gifford, 1961). These are the so-called Pasquill-Gifford curves. 

Source:  Environmental Engineering by Gerand Kiely, Ch. 20. 

C (x, y, o : H)  =  6
2

zz

10
H

2

1
exp

u2

q2

  

(Where H = 0) (Source of pollution is almost at NSL).  

There C (500, 0,0:0)   = 
u2

q2

z

 

This equation is for point source to get the correct concentration along the road, 
expand the formula for contributions from adjacent sources influencing the 
concentration at the receptor point  
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Table 4.3:  Concentration of Pollutants in g/m3 

Conc. of Pollutants ( g/m3) Sr. 
No. 

Vehicular 
Emission 

2004 2005 2010 2015 2020 2025 2030 

NEQS Remarks 
(Average 

Time) 
1. HC 5.19 5.40 6.61 7.93 9.52 11.42 13.71 26 

g/m3 
1 hr 

2. CO 52.68

 
54.79

 
67.12

 
80.54

 
96.65

 
115.98

 
139.18

 
125 
g/m3 

1 hr 

3. NOx 34.82

 

39.33

 

48.18

 

57.81

 

69.37

 

83.25 99.90 100 
g/m3 

Annual 
arithmetic 

mean 
4. SOx 4.39 4.56 5.59 6.70 8.05 9.66 11.59 6  

g/m3 
1 hr 

5. PM10 3.72 3.87 4.74 5.69 6.83 8.19 9.83 6.25 
g/m3 

1 hr 

 

Unfortunately the ambient Air quality Standards of Pakistan are still awaited. For 

instance the ambient air quality Standards of USEPA are tabulated in Table 4.4 for 

comparison. 
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Chart 4.2  CARBON MONOXIDE
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Chart 4.3  NITROGEN OXIDES
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Chart 4.4  SULFUR OXIDES
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Chart 4.5  SPM
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Table 4.4 USEPA National Ambient Air quality Standards (NAAQS) 

 

1 Not to be exceeded more than once per year.s 

2 To attain this standard, the 3-year average of the weighted annual mean PM10 concentration at 

each monitor within an area must not exceed 50 g/m3. 

3 To attain this standard, the 3-year average of the weighted annual mean PM26 concentrations 
from single or multiple community-oriented monitors must not exceed 15.0 g/m3. 

4To attain this standard, the 3-year average of the 98th percentile of 24-hour concentrations at 
each population-oriented monitor within an area must not exceed 65 g/m3. 

5 To attain this standard, the 3-year average of the fourth-highest daily maximum 8-hour average 
ozone concentrations measured at each monitor within an area over each year must not exceed 
0.08 ppm. 
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Impacts of Vehicular emissions on Human Health 

The health impacts of motor vehicle air pollution are difficult to quantify and, hence, 

difficult to value in economic terms. In many cases, establishment of direct cause-and-

effect linkages between localized automotive air pollution and specific illnesses is 

problematic. However, evidence does strongly suggest that exposure to several of the 

major emission constituents is responsible for certain health conditions [1] (See Table 

4.5). 

Table 4.5 Vehicle Emission Components and their Health Effects 

Pollutant Health Effects 

Carbon Monoxide 
(CO) 

Reduces the ability of the blood to carry oxygen. Symptoms of 
exposure include headaches, vertigo, impaired mental function, 
aggravated cardiovascular disease, and impaired fetal 
development. In strong doses, fatal asphyxiation. 

Oxides of Nitrogen 
(NOx) 

Aggravate and induce respiratory and cardiovascular afflictions 
such as asthma, emphysema, tuberculosis and bronchitis. 

Hydrocarbons (HC) Contribute to eye, nose and throat irritation. Benzene is a known 
carcinogen. 

Aldehydes Eye, throat, and lung irritation. In some cases, allergic reactions. 

Particulates Eye and respiratory irritation, aggravation of asthma. Some are 
suspected carcinogens. 

Lead (Pb) Nervous disorders, impaired metal function, and behavior, 
problems, especially in children. Also anemia, possibly brain 
damage. 

Sulphur dioxide 
(SO2) 

Aggravates respiratory ailments such as asthma, bronchitis, and 
emphysema. 

Source: Roads and the environment (A World Bank Technical paper)  
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Impacts of Vehicular Emission on Flora 
Plants, domesticated and wild alike are affected both physically and chemically by air 

pollutants. Dust settles on leaves and can interfere with pollination and photosynthetic 

function. If the accumulation is significant. Acidification of surface water can interfere 

with nutrient uptake by roots, thus affecting growth. Ethylene, a hydrocarbon, has a 

detrimental hormonal influence on plant growth, while NOx, SO2 and ozone can all cause 

localized death of leaf tissue (leaf necrosis). Finally, plants can absorb toxic pollutants 

such as lead from the air, making the consumption of these plants hazardous [13]. 

Calculation of Vehicular Emission Concentrations for Flora 

Calculations of vehicular emission concentrations for flora are exactly same as conducted 

for Human health except the distance of receiver point from the edge of M-3 is taken as 

100 m. 

Table 4.6:  Concentration of Pollutants in g/m3 

Conc. Of Pollutants ( g/m3) Sr. 
No. 

Vehicular 
Emission 

2004 2005 2010 2015 2020 2025 2030 

1. HC 19.72 20.51 25.12 30.15 36.18 43.41 52.09 

2. CO 200.19 208.20 255.05 306.06 367.27 440.72 528.87 

3. NOx 143.70 149.44 183.07 219.68 263.62 316.34 379.61 

4. SOx 16.67 17.33 21.23 25.48 30.57 36.69 44.03 

5. SPM 14.14 14.71 18.02 21.62 25.95 31.14 37.36 

 

Effects of Vehicle Emission on Plants: 

CO: 
No detrimental effects have been detected in higher plants subjected to exposure of CO 

for 1-3 weeks at concentration levels up to 100 ppm. Nitrogen fixation ability of free-

living bacteria was inhibited by a 35-hour exposure to CO levels of 2000 ppm. The 

nitrogen fixation ability of bacteria living in clover roots was inhibited after a 1-month 

exposure to a 100 ppm. CO concentration. As CO levels rarely reach 100 ppm, even for 
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short periods of time, significant impact on vegetation and associated microorganisms 

seems unlikely at present [14]. 

Sulfur Dioxide: 
Atmospheric sulfur dioxide is harmful to plants. Acute exposure to high levels of the gas 

kills, leaf tissue (leaf necrosis). The edges of the leaves and the areas between the leaf 

veins are particularly damaged. Chronic exposure of plants to sulfur dioxide causes 

chlorosis, a bleaching or yellowing of the normally green portions of the leaf. Plant injury 

increases with increasing relative humidity. Plants incur most injury from sulfur dioxide 

when their stomata (small openings in plant surface tissue which allow interchange of 

gases with the atmosphere) are open. For most plants the stomata are open during the 

daylight hours, and most damage from sulfur dioxide occurs then. 

Sulfur dioxide gets converted in the atmosphere to sulfuric acid. In areas receiving high 

levels of sulfur dioxide pollution, plants could be damaged by sulfuric acid aerosols. 

Such damage appears as small sports where the sulfuric acid droplets get impinged upon 

the leaves. 

Plants vary widely from species to species in their susceptibility to SO2 injury. Even 

within a species, variations occur because of environmental conditions such as 

temperature, soil moisture, nutrient level, and so forth. The SO2 concentration of 0.48 

ppm for short exposure can cause injury to trees and shrubs.  

There is also some evidence that SO2 might suppress the growth and yield of plants 

without causing visible injury. Sulfuric acid mists, another form of SO2 pollution, also 

damage leaves. A spotted injury results when acid droplets contact have already wet from 

fog or dew. 

NOx: 
Although extensive damage to plants can be seen in areas receiving heavy exposure to 

NOx, most of this damage probably comes from secondary products of nitrogen oxides 

such as PAN formed in smog. Exposure of plants to several parts per million of NO2 in 

the laboratory bring about leaf spotting and breakdown of plant tissue. Exposure to 10 

ppm of NO causes a reversible decreases min the rate of photosynthesis. The effect on 
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plants of long term exposure to a few tenths of a part per million of NO2 has been the 

subject of some careful research. 

Fumigation of bean and tomato plants with 10 ppm NOx resulted in an immediate 60 to 

70% decrease in the rate of photosynthesis as measured by CO2 absorption. The CO2 

absorption rate got returned to normal as soon as the NOx fumigations were discontinued. 

No visible plant injury developed after exposure [14]. 

Hydrocarbons (HC): 
Ethylene (C2H4) is the only hydrocarbon known to have adverse effects on vegetation at 

ambient concentrations of 1 ppm or, less. Acetylene and propylene have shown some 

toxicity toward plants but only at concentrations of from 60  500 times as high as that of 

ethylene. The principal effect of ethylene upon plants is inhibition of growth. It also 

brings about color changes in leaves and death of flowering parts [14]. 

Suspended Particulate Matter (SPM): 
Relatively little research has been done on the effects of particulate pollution on 

vegetation. Most of what has been done has been concerned with specific dusts rather 

than the conglomerate mixture usually present in the atmosphere. This dust, when 

combined with a mist or light rain, formed a thick crust on upper leaf-surfaces that was 

found to interfere with photosynthesis in the plant by shielding out needed sunlight and 

upsetting the process of CO2 exchange with the atmosphere. The growth of such plants 

was inhibited [14]. 

A possible indirect effect of particulates deposited on plants is the chance that the 

particulates might contain chemical components harmful to animals that use the plants as 

food. 

Fauna: 
Although most of the research efforts concerning pollutants effects on animals have 

focused on human health, some faunal health problems have been connected to air 

pollution. As in humans, the problems are mostly respiratory in nature. Acidification of 

aquatic ecosystems has definite implications for the health of aquatic species. But this 

impact is not foreseen in the project area [14]. 
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Built Environment: 
Objects in use by humans are vulnerable to air pollution on two fronts: staining and 

corrosion. Particulates are responsible for dirtying all manner of structures, including 

modern buildings, monuments and cultural heritage sites. Acid deposition associated with 

NOx and SO2 is especially destructive of limestone, marble, or lime mortar structures. 

Acidity originating in vehicle emissions is also blamed for deterioration of paints and 

accelerated corrosion of metals. 

As discussed earlier, there is no building along the route of M-3 where expensive metals 

as marble/limestone etc., has been used (except the petrol pumps and service/rest area. 

But in future there is a possibility of development of residential societies near the 

interchange on Faisalabad-Chiniot Road. 

Mitigation Measures: 
Improvements to limit motor vehicle air pollution impacts include: 

 

Selecting road alignments which avoid passing close to housing, schools and 

work places; 

 

Providing sufficient capacity to avoid traffic congestion, even with projected 

increases in traffic flow. Traffic management provisions should ensure that 

vehicles operate at peak efficiency in populated areas. 

 

Avoiding placement of intersections, tunnel vents and openings near housing, 

schools or work places; 

 

Taking account of prevailing wind direction when sitting road features, 

including refueling stations, near population centers; 

 

Planting tall, leafy, and dense vegetation between roads and human settlements 

to filter pollutants. 

 

Adoption appropriate measure to reduce air pollution during rehabilitation i.e., 

sprinkling of water etc. 

4.3.2.5 Noise Levels  

Sources of Road Noise 
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Noise associated with road development has four main sources:  

a) Vehicles; 

b) Friction between vehicles and the road surface; 

c) Driver behavior; and 

d) Construction and maintenance activity. 

Vehicle Noise 

Vehicle noise comes from the engine, transmission, exhaust, and suspension, and is 

greatest during acceleration, on upgrades, during engine braking, on rough roads, and in 

stop-and-go traffic conditions. Poor vehicle maintenance is a contributing factor to this 

noise source. 

Road noise 

Frictional noise from the contact between tires and pavement contributes significantly to 

overall traffic noise. The level depends on the type and condition of tires and pavement. 

Frictional noise is generally greatest at high speed and during quick braking. 

Driver behavior 

Drivers contribute to road noise by using their vehicles horns, by playing loud music, by 

shouting at each other, and by causing their tires to squeal as a result of sudden braking or 

acceleration. 

Road Maintenance 

Road construction and maintenance activities generally require the use of heavy 

machinery, and although these activities may be intermittent and localized, they 

nevertheless contribute tremendous amounts of sustained noise during equipment 

operation. 

Calculation of Noise Levels 
For the calculation of present and future noise levels on M-3 Motorway, projected traffic 

volume can be used from Table 4.1. 

 

Traffic volume is considered as daily traffic (Vehicles per 18 hour day). 

 

Mean traffic speed = 100 Km/hr 

 

Proportion of heavy vehicles = 33% 
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Road gradient = Flat terrain (Not signified) 

 
Noise source height = 0.5 m (standard value) 

 
Height of receive point above source = 2 m 

 
Avg. height of propagation = 

2

2
5.0 = 1.5 m 

i. Basic noise level (Chart 4.6) (+ve) = 

 

ii. Correction for mean traffic speed and  
H.V.(Chart 4.7) (+ve) = 

 

iii. Impervious road surface = -1 

iv. Distance correction (Hard ground) 
(Chart 4.8) (-ve) = 

 

v. Soft ground correction (Chart 4.9) (-ve) = 

  

Total noise level dB(A) = Sum of point (i) to (v) 

Vehicular noise levels at M-3 for present and future are presented in Table 4.7. 
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Chart 4.6 Prediction of Basic Noise Level L10 (18 Hour) in Terms of total 18-
Hour Flow Q (V = 75 km/h. p=0, G=0) 

Basic noise level L10 (18  hour) = 29.1 + 10 Log10Q dB(A) 
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Chart 4.7 Correction for Mean Traffic Speed V and Percentage Heavy 
Vehicles p. 

Correction = 33 Log10 (V + 40 + 
V

500 ) + 10 Log10 (1 + 
V
50 ) 

 

68.8 dB(A) 
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Chart 4.8 Correction for Distance as a Function of Horizontal distance from 
Edge of Nearside Carriageway d and the relative Height between 
the Reception Point and the Effective Source Position h . 

Correction = 10 Log10 (d/13.5) dB(A) 
Where d = Shortest slant distance from the effective source position.  

= [(d + 3.5)2 + h2 ]1/2 

Valid for  4 meters. 
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Chart 4.9 Correction for Ground Absorption as a Function of Horizontal 
Distance from Edge of nearside Carriageway d . The Average 
Height of Propagation H and the Proportion of Absorbent 
Ground I . 

For 0.75 

 

H < 6
5d

 

Correction = 5.21 LOG10 5.3d
5.111.6  dB(A) 

For H < 0.75 Correction = 5.21 LOG10 5.3d
3  dB(A) 

For H > 6
5d

 

Correction = 0 

  

Valid for 

 

d 4 meters 
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Table 4.7:  Noise Levels in dB(A) 

Year Noise Level [dB(A)] Pakistan NEQS [dB(A)] 

2004 74.72 85 

2005 74.89 85 

2010 75.77 85 

2015 76.56 85 

2020 77.36 85 

2025 78.15 85 

2030 78.94 85 

 

Table 4.8:  Shanghai Urban Environmental Noise Standards 
Unit:  Equivalent Sound Level (dB A) 

Area Day Time Morning and 
Evening 

Late Night 

!! 7:00  21:00 5:00  7:00 

21:00  23:00 

23:00  5:00 

Special residential area 50 45 40 

Residential, cultural and 
education area 

55 50 45 

Mixed area (Category 1) 60 55 50 

Mixed area (Category 2) 65 60 55 

Main traffic road sides 75 65 55 
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Table 4.9:  Noise Standards from other Countries 
Industrial 

Area 
Commercial 

Area 
Residential 

Area 
Silence Zone 

 
Country 

Day Night Day Night Day Night Day Night 

Australia (1) 65 55 554 45 45 35 45 35 

Australia (2) 65 65 60 60 50 40 45 35 

Canada (1) 60 55 60 55 55 45 

 

Canada (2) 65 60 65 60 55 45 

 

India 75 70 65 55 55 45 50 40 

Israel 70 55 50 45 

Japan 60 59 60 50 50 40 45 35 

Mauritius 60 55 60 50 60 50 

 

U.S. (1) 75 75 65 65 60 60 

 

U.S. (2) 65 65 65 65 65 55 

 

U.S. (3) 70 62 55 50 

 

U.S. (4) 80 75 65 60 55 50 

 

U.S. (5) 60 55 60 55 55 50 

 

U.S. (E.P.A.) 70 60 55 45 

W.H.O. & 
E.C. 

65 55 55 45 45 35 

Note: No value is more than 80.  

The last two rows give recommended values  (not legislated) from the United States 

Environmental Protection Agency and from the World Health Organization respectively. 

The European Community endorses those of the World Health Organization. 

In the Table: 

Australia (1) = Australian Capital Territory. 

Australia (2) = Australian Northern Territory. 

Canada (1) = District of North Vancouver 

Canada (2) = District of Burnaby 

U.S.(1) = State of Minnesota (from Pollution Control Agency) 

U.S.(2) = State of Delaware (from Department of Natural Resources) 

U.S.(3) = Huntsville, Alabama 

U.S.(4) = Denver, Colorado 

U.S.(5) = Davis, California 

U.S.(EPA) = Environmental Protection Agency. 
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Chart 4.10   NOISE LEVELS (COMPARISON WITH PAKISTAN STANDARDS)
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Impacts of Noise 
Noise associated with road development affects the environment through which roads 

pass by degrading, human welfare, by sonically vibrating structures and by disrupting 

wildlife. Noise impacts are generally related with human settlements. There are no urban 

or semi-urban areas along the M-3 route. Therefore, this problem may occur if there will 

be any human settlement in future along the M-3 Motorway. 

Human Welfare 
Even when it is not perceived consciously, chronic exposure to road noise can affect 

human welfare in varying degrees, both physiologically and psychologically. Chronic 

noise exposure can be a source of annoyance, creating communication problems and 

leading to elevated stress levels as well as associated behavioral and health effects. It can 

cause auditory fatigue, temporary and permanent lessening of hearing ability, sleep 

disorders, and can even contribute to learning problems in children. 

Vibration 
The vibration induced by the resonance of traffic noise can have a detrimental effect on 

structures standing near the road. This is of particular concern in the case of cultural 

heritage sites, which may have been standing for many centuries, but which were not 

designed to withstand such vibration. Makeshift or lightly constructed buildings may be 

the first to succumb to vibration damage. 

Because, no building or population exists closer to the Motorway (M-3), the impact of 

vibration in operation stage is negligible. 

Wildlife Disturbance 
Noise may prevent many animal species from approaching or crossing road corridors 

because they are afraid. As a result, road corridors become barriers to regular wildlife 

travel routes, effectively rendering roadside habitat areas inaccessible to some species. 

Such disturbance reduces the success of these species and contributes to ecological 

alteration.    
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Noise Level Standards 
National standards may specify one noise level not to be exceeded for all types of zones, 

more realistically, different noise levels for different zones, such as industrial, urban, 

residential, or rural areas. Lower limits are sometimes specified for nocturnal noise. 

Details of road noise standards are usually available from national transportation 

agencies. 

For comparison of noise levels, an indicative standard of 85 dB(A) is generally adopted 

by environmental agencies. 

Mitigation Measures 
i) Motor vehicle noise can be reduced at source, for example through vehicle 

construction, selection of tires and exhaust systems, as well as vehicle 

maintenance. 

ii) Noise can be minimized by controlling speed of vehicles. 

iii) Noise barriers should be constructed because they are among the most 

common mitigative measures used. They are most effective if they break the 

line of slight between the noise source and the receptors being protected, and if 

they are thick enough to absorb or reflect the noise received. (Uneconomical 

for developing countries). 

iv) Blowing of horn should be prohibited. 

v) Continuous row and dense plantation can also act as a barrier. 

vi) Heights of boundary walls of residential societies (in future) should be 

properly designed to avoid nuisance due to traffic noise. 

4.3.3 Impacts on Rest Places and Petrol Pumps 
Generally hotels and petrol pumps suffer due to the fences along the Motorway projects. 

Land use is changed owing to the shifting or shutting down of the hotels and petrol 

pumps. But in this particular case, all the land along the route of M-3 is in agricultural 

use, and there is no chance to change this use of land due to the operation of Motorway. 

The construction of new service and rest areas and petrol pumps may change the land use 

to some extent. It is anticipated that housing trend will rise near the 

intersections/interchanges because of easy access to speedy conveyance. (Motorway City 
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Faisalabad is an example which is planned and announced at right corner of Junction of 

Sargodha Road (Faisalabad) and M-3). 

4.3.4 Quality of Life 

4.3.4.1 Community and their Economic Activity 

Impacts 

i) Traditional Lines of Travel 
The introduction of faster traffic, access controls, and median barriers generally have cut 

traditional lines of travel or communication. The alternative routes for local movements 

are a little longer, directly affecting businesses, pedestrians, and users of non motorized 

transport. The burden of accommodating the changes is generally greater for the poor. 

The normal links between villagers and their farmlands (i.e., their economic space) have 

been cut. On the scale of the individual farm, the same phenomenon may disrupt existing 

farming patterns and connections between fields. The ensuing impact on economic 

activity could be a loss of agricultural productivity or increased travel costs. 

ii) The By-passed Community 
Community may fear a loss of business from the diversion of traffic and some 

community activities may migrate to the new route, potentially changing existing land 

use patterns and possibly undermining the objective of greater control of access on the 

new route. 

It can also cause changes in vehicle flow on the secondary network, possibly creating 

nuisances if traffic should increase at some locations. 

iii) The Reduced Convenience of Traditional Modes of Transport 
Traditional modes of transport have been disrupted by changes accompanied by M-3 

project. The barrier effect of the project has increased travel time and distance for short 

local trips, especially effecting access by foot, bicycle, and other non-motorized transport 

up to some extent. But this impact is not major in the project area. 

iv) The Gentrification Effect 
Gentrification is a term sometimes applied to situations in which the value of land in a 

particular area is increased by infra-structural improvements, leading to higher rental 
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values, a turnover in occupancy, and a replacement of lower-income tenants and residents 

by those who can afford the higher rents. 

The gentrification effect is foreseen on the entrance and exist places (i.e., near inter 

changes etc.). 

In fact all the impacts discussed above are not specifically associated with operation 

stage. It is always preferable to identify and discuss these concerns at an early stage in the 

road planning process, so that the magnitude of likely effects can be understood more 

fully and designs can be modified accordingly. 

Mitigation Measures 
i) The splitting of a community can be minimized by taking account of local 

movements at the road design stage and by making provision for improved 

crossings or alternative access routes. Almost done during design phase. 

ii) The effects of bypassing local businesses can be mitigated by providing service 

areas adjacent to the new routes and by encouraging local communities to 

make use of the new opportunities provided. 

iii) Residential and business areas should be identified early in project planning 

and considered as constraints in the choice of alternative routes, the planning 

of temporary traffic diversions, and the location of work site camps. 

4.3.4.2 Land Acquisition 

Impacts 
The economic impacts of expropriation may include the loss of houses or businesses, or 

the loss of business income, either temporary or permanent. These can be estimated and 

costed. However, the actual valuation of these losses often proves to be difficult and 

protracted process. 

The social and psychological impacts and associated costs are more complex, and they 

are often much more devastating. Neighborhoods can be disrupted and, in the worst 

instances, broken up completely by large construction projects.   
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Mitigation Measures 
i) Mitigation of land acquisition impacts is achieved primarily by modifying the 

route or design of a road to minimize its effects on nearby properties and land 

uses. The design of alternative access to affected properties and the 

management of temporary works and traffic diversion can also reduce the 

magnitude of impacts on property and welfare. 

ii) Consultation with affected people and other interested parties can assist 

planners in mitigating the impacts of land acquisition and resettlement actions 

by providing clear and timely information as well as opportunities for a 

complete discussion of options, preferences, and likely outcomes. Thus, by 

taking full account of the needs of those affected the design of implementation 

arrangements should be based on more solid information. 

iii) In the event that displacement is necessary, or that disruptions to livelihoods 

will occur, a comprehensive assistance strategy is required. This should go 

beyond financial compensation to include social and commercial rehabilitation 

or replacement. 

4.3.4.3  Indigenous People 

Impacts 
i) Loss of Traditional Sense of Identity 

By opening up areas settled by indigenous or traditional people to development 

and settlement by other people, the development of M-3 may initiate a process 

that involves not just a loss of ecological balance between people and the land 

but also the loss of that people s traditional sense of self-identity. 
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ii) Loss of Livelihoods and Violation of Traditionally Exercised Land Rights 

The development of M-3 have brought increased contact of ,indigenous people 

with outside people, who either occupy the land for farming or exploit other 

resources. 

The increased competition for existing resources can put the indigenous 

peoples at disadvantages, especially when settlers introduce ecologically 

inappropriate, and unsustainable, production systems. 

Often, indigenous peoples have no recognized land ownership and they are not 

compensated for the land that is taken from them. Rather than fight for their 

rights in an alien national legal system, they may withdraw from the new 

population centers, thus increasing the population pressures on other, already 

traditionally occupied lands. In extreme instances, physical conflict can break 

out between settlers and the indigenous peoples, as the latter try to reclaim 

their heritage. 

iii) Health and Social problems 

The new arrivals, as well as the road construction crows, often bring with them 

serious health and social problems, including disease, alcohol abuse, and 

unemployment. These problems destabilize traditional life styles and can take 

a heavy toll among relatively isolated indigenous peoples. 

iv) Violation of Rights to Participate in Development 

The physical and cultural stresses placed upon indigenous peoples by the 

development of M-3 can lead to major disruptions to their culture, life styles, 

and welfare. While these pressures are not due to the M-3 alone, a major, 

instrument of externally initiated development project. 

Mitigation Measures 
i) Where impacts are unavoidable, road agencies should, at the very least, act to 

protect and preserve the traditional rights of these populations. 

ii) It is essential that the participation of the affected indigenous peoples be 

central to the planning process. Local consultation and participation can help 

road planners understand and incorporate local views and opinions. Only such 
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an approach can ensure that the road follows the most mutually acceptable and 

least destructive route. 

4.3.4.4  Cultural Heritage 

Impact 
The development of Motorway (M-3) may have the following impacts on cultural 

heritage. 

i) Damage caused by road construction, related works such as quarries and 

borrows sites, and unregulated access to cultural heritage sites. Such damage 

could affect the historic, scientific, social and amenity values; 

ii) Aesthetic impacts on cultural monuments and archaeological sites; and 

iii) Positive impacts on the amenity value arising from improved access to sites 

recognized for their cultural value; and on the scientific, historic, and social 

values arising from the addition of interesting sites previously unknown or 

overlooked; and the updating of the region s heritage. 

Mitigation Measures 
i) Commonly utilized mitigative measures include excavation, erosion control, 

restoration of structural elements, rerouting of traffic, and site mapping. Other 

measures that may be required on occasion are structural stabilization, soil and 

rock stabilization, control of groundwater levels, vegetative stabilization, 

control of flora and fauna, and site surveillance. 

ii) Dialogue between the road department and the ministry in charge of cultural 

heritage needs to be frequent and continuous to avoid situations which either 

damage the cultural site or delay the project development. 

4.3.4.5  Aesthetic and Landscape 

Impacts 
i) The alignment of M-3 has distorted the structure and pattern of landscape by 

cutting obliquely through rectangular form system and creating numerous 

isolated plots which are difficult to cultivate out of place and thus aesthetically 

disturbing. 
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ii) The development of M-3 has modified the way. The villages evolve and 

expand and it can encourage new urban expansion. 

iii) The development of M-3 resulted in deforestation, destruction of isolated trees 

and also it interrupted the community of vegetation to some extant. 

iv) No recreational areas and architectural and cultural heritage are there in this 

region, so the impacts on these are not applicable. 

Mitigation Measures 
i) Alignment 

Alignment characteristics should be selected to best fit the route into the landscape. 

 

Vertical and horizontal alignment should follow the natural relief as closely as 

possible within technical constraints such as slopes and radius of curvature. 

 

Slopes on either side of the road should be varied to match the site s natural 

topography. 

 

Bridges, viaducts, and tunnels should be used across steep terrain rather than 

high cuts and embankments, to preserve the landscapes. 

 

Views from the road should be revealed, composed, or reinforced by road 

layout and design but should also take road speed into account. 

ii) Landscaping Proposed for the Route should: 

 

Fit in with local vegetation (trees, shrubs, avenue trees, hedges); 

 

Make use of vegetation to harmonize with or improve the existing landscape; 

 

Take advantage of natural openings in the existing vegetation; 

 

Ensure user safety by using the landscape to signal changes in the route. 

4.3.4.6  Human Health and Safety 

Impacts 
i) Human Health 

The development of M-3 may be instrumental in the decline in health of a local 

population in several ways. It can: 

 

Facilitate the transmission of diseases; 
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Contaminate the local water supply (4.3.4). 

 
Pollute the air (4.4.4); and 

 
Become a source of noise pollution (as discussed in 4.4.5). 

ii) Road Safety 

There are many features which influence the risk of road accident or the severity of 

accidents when they do occur e.g., 

 

Pavement and shoulder condition. 

 

The presence of roadside poles, trees, ditches, steep slopes and barriers. 

 

Signs, markings, inter-section layout and control. 

 

Roadside access, parking and bus stop arrangements; and 

 

Provision for pedestrians, cyclists and other non motorized road users. 

[The impact of last two (2) points is not applicable because of provision of fences on both 

sides]. 

Mitigation Measures 
i) Health 

Measures to mitigate negative impacts on water quality and disease 

transmission are similar as discussed earlier in this chapter under same 

headings. 

Health impacts from severe air pollution are difficult to mitigate in the short 

term; however, in the long term, action should be taken to prevent inhalation of 

airborne contaminants. Such action might include planting dense stands of 

vegetation along the road to filter dust and other pollutants, or increasing the 

distance between the road and the people, either by moving the road or 

resettling the people. These mitigative measures are discussed further in this 

chapter (4.4.4.3). 

ii) Safety 

The provision of rest areas on heavily traveled highways is also important for 

ensuring the safety of all road users. These allow drivers to leave the busy road 

safely, rest and use toilet facilities. Rest areas are also an excellent place for 

drivers to check the condition of their vehicles. 
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Road users, who are involved in a disproportionate number of accidents, 

should be included in special safety programs which teach people proper traffic 

safety, and funds should be provided for new physical road safety features to 

protect them. 

4.4 INTERACTION MATRIX 
A Project Impact Matrix is presented in Table 4.10, covering the probable impacts of the 

project on the physical biological and social environment of the project area and 

categorizing them in accordance with their significance. The impacts of the project have 

been assessed only for the operation phases. 
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Table 4.10 Potential Environmental Impacts of Faisalabad Pindi Bhattian 
Motorway Project (M-3) 

Operation Phase 
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Q
ua

lit
y 

of
 L

if
e 

15) Human Health and Safety M M m N M N m N 

 

Legend: 

M = Major Negative Impact. 

m

 

= Minor Negative Impact. 

N = No Impact. 

P = Positive Impact.  

___  
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Chapter  5  

ENVIRONMENTAL MONITORING AND 
MANAGEMENT PLAN 

  

5.1 GENERAL 
This Chapter contains the Environmental Management Plan (EMP) for the Project. It has 

three components: 

 

Mitigation Plan 

 

Monitoring Plan 

 

Institutional Strengthening 

Environmental Management Plan (EMP) 

The synthesis of all proposed mitigative and monitoring actions, set to a time line with 

specific responsibility assigned and follow up actions defined. The EMP is one of the 

most important outputs of the environmental assessment process. 

One of the key products of the EA studies is an Environmental Management Plan, also 

known as environmental action plan. Its implementation involves managerial and 

technical level personal from both, within and external to, the road agency. 

Environmental skills will be required by many of these persons at the various stages of 

implementing project actions related to the environment. These stages include route 

choice, land acquisition and preliminary design, detailed design and contract 

specifications, construction supervision and maintenance and follow up of mitigation 

plans related to both the social and natural environment. 

Most of the proposed EMP mitigation activities should be assured under provisions in the 

Engineering Design, provisions in the construction contracts, Engineering Supervision 

contract and as necessary by agreement with-communities. 
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5.2 MITIGATION PLAN 
The mitigation plan includes measures to mitigate potential negative project effects and 

enhance its positive impacts (as analysed and brought forth in Chapter-4) during initial 

physical works and normal operations of the project. These are summarized in this 

section in a comprehensive EMP in Tables 5.1 & 5.2. This table also provides a check 

list  for those responsible. 

5.2.1 Construction Phase 
As no EIA was carried out, thus no EMP had been formulated or followed. Hence for 

proposed EMP for construction phase should consider all the possible significant impacts 

due to construction activities, mitigation measures and responsible authorities. For future 

motorway projects a comprehensive EMP is presented in tables 5.1. 

Table 5.1  Comprehensive Summary of EMP for Construction Phase 

Environmental 
Issues 

Measures taken or to be 
taken 

Implementing 
Organization 

Responsible 
Organization 

1. Dust/air 
pollution 

 

Water should be sprayed 
during construction 
phase, in the line and 
earth mixing sites, 
asphalt mixing site, and 
temporary roads. In 
filling subgrade, water 
spraying is needed to 
solidify the material. 
After the impacting, 
water spraying should be 
regular to prevent dust. 

 

If coal ash to be used it 
should contain 30% 
water content or more to 
prevent the ash from 
dispersing. In 
warehouses and piling 
yards, esp. The coal 
ashes should be covered, 
except where they are to 
be used immediately. 

 

Vehicles delivering 
materials should be 
covered to reduce spills. 

 

Residences should be 

Contractor 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

 

National 
Highway 
Authority 
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500 m from downward 
wind direction of asphalt 
mixing sites. 

 
Mixing equipment 
should be well sealed, 
and vibrating equipment 
should be equipped with 
dust-remove device. 
Operators should pay 
attention to their health. 

2. Soil erosion/ 
Water Pollution 

 

In slopes and oilier 
suitable places along the 
roadside, trees and grass 
should be planted. On 
sections with high filling 
and deep cutting their 
slopes should be covered 
by stone walls and 
planted with grass, etc. If 
existing irrigation and 
drainage system ponds 
are damaged, they 
should he rebuilt or 
recovered by suitable 
methods. 

 

Limestone and coal ash 
should be stacked 
together, fenced by 
bricks or earth wall, and 
kept away from water. 

 

In sections along the 
river, streams and canals 
earth and stone will be 
properly disposed of so 
as not to block the water 
flow, resulting in 
adverse impact on water 
quality. 

 

In building permanent 
drainage system, 
temporary canals and 
culverts will be built for 
the sake of irrigating 
drainage. 

 

All necessary measures 
will be taken to prevent 
earthworks and stone 

Contractor 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

 

National 
Highway 
Authority 
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works from impeding the 
rivers and water canals 
or existing irrigation and 
drainage system. 

 
All justifiable measures 
will be taken to prevent 
the waste water 
produced in construction 
from entering into 
surface water and 
irrigation system. 

3. Construction 
Camp 

 

Sufficient measures will 
be taken in the 
construction camps i.e. 
provision of garbage 
tanks and sanitation 
facilities. Waste in septic 
tank will be cleared 
periodically. 

 

Drinking water will meet 
National Environmental 
Quality Standard. 

 

Garbage will be collected 
in a tank and disposed of 
periodically. 

 

Special attention shall be 
paid to the sanitary 
condition of camps. 

Contractor 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

 

National 
Highway 
Authority 

4. Noise 

 

Noise standard of 
industrial enterprises 
will be strictly enforced 
to protect construction 
workers from damage. 
Workers in vicinity of 
strong noise will wear 
earplugs and helmets and 
their working time 
should be limited. 

 

In construction sites 
within 150 m where, 
there are residences, 
noisy construction 
should be stopped from 
22:00  6:00. 

 

Maintenance of 
machinery and vehicles 
should be enhanced to 

Contractor 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

 

National 
Highway 
Authority 
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keep their noise at a 
minimum. 

5. Conservation of 
Eco-resources 

 
To preserve the forest, 
earth borrowing, piling, 
and building temporary 
camps are prohibited in 
forest lands. 

 

Arable lands should not 
be used as earth 
borrowing whenever 
possible. If needed, the 
top-soil (30 cm) should 
be kept and refilled after 
construction is over to 
minimize the impact op 
ecosystem and 
agriculture. 

 

Construction workers 
should be told to protect 
natural resources and 
wild animals. Hunting is 
prohibited. 

 

Construction vehicles 
should run at temporary 
accesses to avoid 
damaging arable lands 
and cattle-raising lands. 

Contractor 

 
Communication 
and Works 
Deptt. 

 
Provincial EPA 

 
National 
Highway 
Authority 

6. Accidental risks 

 

To ensure safe 
construction in the 
temporary accesses 
during construction, 
lighting devices and 
safety signal device will 
be installed. Meanwhile, 
traffic rules and 
regulations will be 
actively enforced in 
these temporary 
accesses. 

 

During construction, 
effective safety and 
warning measures will 
be taken to reduce 
accidents. The blasting 
time, signal, and 
guarding will be 
regulated. The people 

Contractor 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

 

National 
Highway 
Authority 
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and vehicles within 
blasting area should be 
removed in time. 

 
Prior to blasting, 
thorough inspection 
should be conducted. 

 
Safety lookout will be 
built to prevent people 
and vehicles front 
passing after blasting. 
Blasting will not be 
carried out during rush 
hours so as not to cause 
traffic jams and injuries. 

 

The management and use 
of blasting materials will 
be in strict conformity 
with the safety 
requirements for public 
security. 

7. Cultural Relics 

 

If valuable or invaluable 
articles such as fabrics, 
coins, artifacts, 
structures, or other 
geographic or 
archeological relics are 
discovered, the local 
related department 
should be notified 
immediately. The 
excavation should be 
stopped until authorized 
department identifies 
articles. 

 

Archaeologists will 
supervise the excavation 
to avoid any damage to 
the relics. 

Contractor 

 

Provincial 
Archeological 
Deptt. 

 

NHA 

8. Communications 
and 
Transportation 

 

Local materials should 
be used as much as 
possible so as to avoid 
long distance 
transportation, esp., that 
of earth and stone. 

 

If there are traffic 
jammed during 
construction, measures 

Contractor 

 

Communication 
and works 
Deptt. 

 

Provincial EPA 

 

NHA 
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should be taken to move 
the jam with the 
coordination of 
transportation and public 
security department. 

 
Temporary access should 
be built at the 
interchange of the 
highways and 
Motorways. 

 

Passing tune on National 
Highway will be limited, 
similar measures will 
also be applied to roads 
with traffic jams. 

 

Materials may be 
delivery in advance in 
relatively leisurely 
season of traffic. 

 

A transportation plan of 
materials will be 
formulated to avoid 
delivery of them at peak 
hours. 

 

5.2.2 Operation Phase 
Table 5.2  Comprehensive Summary of EMP for Operation Phase 

Environmental 
Issues 

Measures taken or to be 
taken 

Implementing 
Organization 

Responsible 
Organization 

1. Accident of 
hazardous 
material 

 

Regional or municipal 
transportation bureaus will 
set up respective 
transportation coordination 
unit for hazardous 
substances. 

 

For delivery of hazardous 
substances, three certificates 
issued by transportation 
department are required 

 

permit license, driving 
license, and guarding license. 
Vehicles delivering, 
hazardous substances will be 
printed with unified signs. 

 

Public security, 
transportation and fire-
fighting departments will 

 

NHA 

 

NH & MP 

 

NHA 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 



 
109

designate a special route for 
these vehicles. These 
vehicles can only harbored at 
designated parking lots. 

 
The project s hazardous 
substances will be 
administered by highway 
management department 
registration system. 

 

In case of spill of hazardous 
materials, report to the 
relevant department at once 
and deal with it in 
accordance with the 
emergency plan. 

2. Vehicle 
management

  

If the noise of vehicle is 
excessive, the vehicle is not 
permitted to run on this 
highway until the problem is 
solved. Exhaust inspection 
will be enhanced. 
Unqualified vehicles are not 
-allowed to run on 
highways/motorways. 

 

Public will be educated about 
the regulations on air 
pollution and noise of 
vehicles. 

 

Bulk cargo such as coal, 
cement, sand, etc., easily 
spilled or polluted over the 
highway, will be inspected; 
prohibited vehicles carrying 
these cargo, but not having 
protection measures, will be 
prohibited from running on 
highways/motorways. 

 

NHA 

 

NH & MP 

 

NHA 

 

Communication 
and Works 
Deptt. 

 

Provincial EPA 

3. Air Quality 

 

Select road alignments which 
avoid passing close to housing, 
schools and work places; 

 

Provide sufficient capacity to 
avoid traffic congestion, even with 
projected increases in traffic flow. 
Traffic management provisions 
should ensure that vehicles operate 
at peak efficiency in populated 
areas. 

 

Avoid placement of intersections, 
tunnel vents and openings near 

 

NHA 

 

NH & MP 

 

NHA 

 

NH & MP. 

 

Provincial EPA 
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housing, schools or work places; 

 
Take account of prevailing wind 
direction when sitting road 
features, including refueling 
stations, near population centers; 

 
Plant tall, leafy, and dense 
vegetation between roads and 
human settlements to filter 
pollutants. 

 

Adopt appropriate measure to 
reduce air pollution during 
rehabilitation i.e., sprinkling of 
water etc.  

4. Noise According to monitoring 
results, at places with excessive 
noise, sound barriers or other 
measures will be adopted. 

 

NHA 

 

NH & MP 

 

NHA 

 

NH & MP. 

 

Provincial EPA 

5. Maintenance 
of Drainage 
System 

The drainage system will be 
periodically cleared so as to 
ensure water flow. 

 

NHA 

 

NH & MP 

 

NHA 

 

NH & MP. 

 

Provincial EPA 
6. Others Buildings will be prohibited 

with in 50 m of the road. No 
schools and hospitals will be 
allowed within 200 m from the 
roadsides of 
highway/motorway. 

 

NHA 

 

NH & MP 

 

NHA 

 

Communication 
& Works 
Department. 

 

5.3 MITIGATION (AVOIDANCE) OF ADVERSE IMPACTS AT 
DESIGN PHASE 

Built in, inherent and devastatingly negative impacts can be invited through an unsound 

design and most negative factors can be avoided (eliminated) through the use of 

improved and environmentally sound technical designs. Usually, the engineers find a 

compromise somewhere in between to adjust with the available finances. The project in 

hand is in fact in operation phase now and it is useless to discuss the impacts at design 

phase. 

5.4 TENDER AND CONSTRUCTION PHASE 

5.4.1 Impact Reduction Measures 
There are specific measures required of contractor to reduce the potential impacts of 

physical works and also the proposals for monitoring contractors 
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compliance/performance during construction. These measures should be detailed in the 

construction tenders. 

The contract document should contain requirements for: 

 
Proper management of construction waste. 

 

Control measure for waste fuel. 

 

Oil lubricants; reduction of noise and dust level. 

 

Rehabilitation of areas used for construction detours and sites used to 

temporarily store construction materials. 

 

Use and proper maintenance of equipment with appropriate noise and smoke 

abatement control. 

Specific provisions should also be included to mandate the use of formal health and 

safety measures to minimize accidents and avoid fatalities during the construction 

process. 

Advisory elements to address a number or other issues will also be included in the 

contract. These will include: 

 

Road Closures: For transporting construction material or conveying heavy 

machinery to the site, the existing road in use may have to be temporarily- 

closed and access of public for certain period may have to be blocked. The 

dates, timings and duration of such periods will need to be agreed with 

authorities and communities. 

 

Cultural and Historical Resources: Communities shall be requested to 

identify in the field all known sites of cultural and historical value that may be 

affected by the project for the contractor. 

 

Archaeological Field Support: The Government of the Punjab should make 

available (on demand) a qualified archaeologist to conduct field investigations 

when important search work and new material sites are opened. No such site is 

yet in view but just in case it does, the services of archaeologist can be had. 
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Graveyard and Burials: If unrecorded graveyards sand/or burials are found 

during the course of construction activities, the supervision agency should 

contact and work with local religious authorities within the project area to 

allow for possible identification of the remains and when appropriate, properly 

undertake relocation and burial. 

 

Local Employment: The contractor is to be advised that both unskilled labor 

and skilled masons/workers are easily available from local communities as and 

when required. There is no obligation to hire local labor but it is desirable that 

some employment benefits are made available to local communities. 

 

Land Acquisition and other compensation: The communities expect due 

compensation, if in anyway their buildings, trees or land was affected or 

destroyed during construction of the project or any of its allied structures(Uptil 

now, in this project, no such case is involved). 

 

Resource use Agreements - Construction Materials: Soil is available along 

bunds from Government land and privately owned land. The river bed sand is 

fit for use in construction. Stones are available from Sakhi Sarwar in Dera 

Ghazi Khan at about 112 Kms from the construction site; there is a need for 

agreements with public to obtain construction materials from their lands (Such 

as soil for embankments). In that case the Farm land should be given the lowest 

priority in sourcing the fill material wherever the borrow fits are dug, 

considerable care should be taken in its location. The site may invariably be 

rehabilitated after use. Ideal is that the site is made good to a condition similar 

.to that prior to the project. It will be helpful if photographs of pre-project 

condition may be used for comparative purposes.  

 

Resource use Agreements - Water: Although ample quantities of good water 

are available as surface and ground water in the project area, yet, the contractor 

should be required to detail daily water demands and indicate source of water 

prior to the start of construction. It may also be required as to the disposal of 

waste water without polluting fertile soil, clean river water or ambient air.  
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5.4.2 Pretender Conference 
To ensure full understanding of above clauses by prospective contractors, all 

prequalified contractors should be required to attend a pre-tender conference, where they 

will be briefed on their responsibilities with regard to environmental, social arid health 

and safety issues. These briefings will review specific provisions of the construction 

tender documents and contracts. 

5.4.3 Preconstruction Coordination Meeting 
Once a contract is awarded, the contactor should be required to attend coordination 

meeting(s) with project authorities and local communities. At these meetings the Project 

Manager and the Resident Engineer of the Project should further explain the Terms and 

Conditions of the Contract, especially the narrated above, if possible with respect to 

specified physical sites listed in the contract document. 

5.5 OPERATIONAL PHASE  MANAGEMENT OF 
MAINTENANCE IMPACTS 

The Project will also address future maintenance impacts. These may be implemented 

through specially requested financial support through Finance Department as recurring 

budget to avoid deterioration. Maintenance agency/contractor will be required to follow 

procedures similar to those for the construction contractors concerning proper disposal of 

construction waste, control measure, for waste fuel, oil and lubricants and adoption of 

health and safety measures for personnel. 

5.6 MANAGEMENT OF SOCIAL IMPACTS 
Social Impact should be managed primarily through Social Framework Agreement (SFA 

between the client and the communities living in the vicinity of the Project area. 

The SFA should be drafted and signed when the project is finally approved and the 

implementation commences. A draft agreement has been provided which may be 

updated, if any clause is missing. 

5.7 MONITORING PLAN 

 

Environmental Impact 

The Environmental Monitoring Plan (EMP) will be implemented by the Resident 

Engineer or a Monitoring and Evaluation Officer or a Monitoring and Evaluation Unit, 
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specially authorized for this purpose by the Ministry of Communication. For further 

description such authorized person may be called the M&E Unit. 

The M&E Unit should monitor application of environmental measures for detailed 

design, construction and bidding for construction contracts for the project. The results of 

M&E activities should be included as routine elements of reports prepared by the Project 

Manager. 

The monitoring programme should comprise of the site inspections designed to determine 

contractor compliance or otherwise with the EMP and other applicable regulations and 

statutes. 

The proposed site inspections should be carried out on a regular basis but not necessarily 

to a structured pattern. However, as a minimum, M&E activity the programme outlined in 

Table 5.3 below should be observed: 

Table 5.3 Minimum Monitoring Plan (For Clients) 

Sr.No. Project Phase Proposed Minimum Inspections 

1. Preconstruction 

 

One visit to main project site. 

 

One visit each to each Borrow Site, Camp site, 
Material Depot site, proposed machinery yard and 
other proposed sites. 

 

One visit to each community. 

 

One visit to proposed water source. 

2. Construction 

 

Visits to main project site at 20%, 50%, 75% and 
100% completion stage. 

 

One visit to other project sites every quarter. 

3. Post Construction 

 

One visit to each constructed site (Part) site during 
construction. 

 

Two visits to each remediation site 12-18 months 
after rehabilitation and modernization of barrage. 

 

It is also anticipated that additional inspection will be required in response to any 

complaints by local communities. So another two visits per quarter may be budgeted for 

M&E Units. 

For the inspection process to function, access to the project and other related sites must 

be guaranteed. Accordingly, the contract documents and operating documents shall 

incorporate a phrase with similar intent to that out1ined below: 
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Any officer authorized in writing by Project Manager/Ministry of Communication/NHA 

or Environmental Protection Council (EPC), may at any time enter any premises whether 

prescribed or otherwise and may: 

 
Examine and inspect equipment, control equipment, monitoring equipment or 

plant. Take samples of any pollutants that are emitted, discharged or deposited, 

or are likely to be or are of a class or kind that are usually emitted, discharged 

or deposited from such premises. 

 

Examine any books, records or documents relating to the performance or use 

of such equipment, control equipment, monitoring equipment or plant or 

relating to the emission, discharge or deposit from such premises. 

 

Photograph such premises as he considers necessary or make copies of any 

book, records or documents seen in the course of such examination. 

After construction the Motorway Project will require only limited maintenance for a long 

period of time. So there are no facilities, maintenance yards or any other sites proposed to 

be developed specifically for the project operation and maintenance. There will, 

therefore, be no requirement for a fixed program of site inspections during this phase. 

Resources should however be made for a limited program of random inspections intended 

to ensure that maintenance contractors comply with the procedures outlined for all 

contractors with regard to such matters as waste materials disposal, and the application of 

appropriate health and safety measures. 

 

Socio-economic Impact 

A programme is proposed to monitor key social development and economic indicators as 

a means of defining overall project performance. 

These indicators include: 

 

Area expanded under Agriculture 

 

Prices of essential commodities (cost of living) 

 

Any improvement in marketing of Agri produce 

 

Other poverty and gender indicators 

 

Any Improvement in performance of the Motorway Project. 
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These socio-economic indicators have been selected on the bases of the base line data 

collected for this project. 

5.8 INSTITUTIONAL ARRANGEMENTS 

5.8.1 Management Responsibility 
Responsibility for environmental management will rest with agencies of the 

Communication Department, Government of the Punjab. 

Table 5.4 Minimum Monitoring Plan (For Management) 

i) The Executing Agency

 

Communication Department/NHA 

ii) Supervising Agency Project Manager (PM)  appointed by the Client. 

iii) Monitoring Agency Environmental Unit (RE or M&E Officer or M&E Unit) 

 

i) The Executing Agency 

The Executing Agency will assume overall responsibility for ensuring: 

a) The design and assessment of the physical work options in accordance with 

environmental norms, regulations and requirements promulgated by Pakistan 

Environmental Agency, Punjab and EPC Pakistan. 

b) Overall responsibility for project implementation of the activities under the 

project EMP. 

Consulting design engineers will assist the executing agency by providing alternative line 

designs and with the preparation of the bidding documents with specific actions taking 

into account environmental protection requirements. Contractors will be responsible for 

the implementation of the upgrading / rehabilitation works in accordance with the 

environmental requirements specified in the bidding documents. 

ii) Supervising Agency 

The Project Manager appointed by the Executing Agency/Government of the Punjab will 

be the Supervising Agency and will be responsible for the timely and sound execution of 

works and activities in sequence under the project.   
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iii) Monitoring Agency 

It is intended to create an environmental unit (EU) within Communication 

Department/NHA to monitor project performance. The function of this Unit will be: 

a) The EU may consist of only RE or an M&E Officer or a Committee called the 

Environmental Committee. 

b) The EU will be staffed with qualified personnel before project effectiveness. 

The Project Manager will also be responsible for the implementation of the 

EMP. External project monitoring and evaluation will be carried out by the 

Pakistan Environmental Protection Agency (PEPA). 

5.8.2 Institutional Strengthening 
A PMO should be created in the existing organogram of the Communication 

Department/NHA to manage the project during construction. As a part of the PMO, an 

Environmental Unit (EU) is also proposed. At operational phase a suitable recurring 

arrangements shall be made. Institutional strengthening activities will be necessary to 

facilitate implementation of the EMP. The staff of Environmental Unit will receive 

training before commencing their full scale work. 

The EU staff should in turn be required to provide in house training on Environmental 

Management to rest of the technical staff employed on the project management. 

5.8.3 Reporting and Supervision 

 

Reporting 

After each inspection by EU a report shall be compiled that is location and activity 

specific. This shall identify areas of contractor non-compliance with the EMP and 

provide guiding remarks on actions to be taken. The significance of the non-compliance 

shall also be noted. These reports shall be prepared by the EU. Copies of these reports 

shall be sent to the Project Manager who shall forward them to the Resident Engineer, 

Client/NHA Department and the Contractor for their action. 

The Project Manager will include in his routine reports a summary status of activities 

relating to the EMP. As necessary, supplemental reports with greater detail than the 

routine reports should also be prepared. 
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Supervision 

The Supervision Plan for the Project will include provisions for the participation of 

Pakistan Environmental Protection Agency staff in supervision missions, as appropriate 

and subject to available funding, to review progress in implementation of the EMP. The 

performance of the Project Manager in the implementation of these activities under the 

Project will be a standard element of supervision mission reports, including these from 

the Early Implementation Assessment, and the Implementation Completion Mission.  

____ 
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Chapter  6  

CONCLUSIONS AND 
RECOMMENDATIONS 

 

6.1 SUMMARY OF ENVIRONMENTAL ISSUES EXAMINED 
This environmental assessment study considered impacts of environmental pollution on 

the following resources: 

Geography (Topography, rivers and channels); Geology and Soils; Meteorology; Water 

resources; Flooding; Water Logging and Salinity; Marine and Aquatic Ecology; Flora 

and Fauna; Endangered Species; Air Quality; Noise Levels; Landuse Impacts; 

Community and their economic activities; Land Acquisition; Indigenous People; cultural 

Heritage; Aesthetic and Landscape; Human Health and Safety. 

6.2 CONCLUSIONS 
As the project is already in operation phase, to discuss the environmental impacts and 

their mitigation measures of construction phase is out of scope of the study. However the 

environmental impacts on some important resources are discussed only for future 

considerations and for the guidance of those who will work on similar types of the 

projects from pre-construction phase. 

After analyzing the available data, calculation of all potential pollutants and comparing 

them to the available standards/criteria, it is concluded that at operation stage; 

 

Co level will exceed in year 2027, Sox in year 2012 and SPM in year 2017. 

However other emissions i.e., NOx and HC will remain within the permissible 

limits even upto the end of the design period. 

 

Predicted noise level will not cross the Pakistan NEQs level of 85 dBA but will 

exceed 75 dBA (commonly used criteria) in year 2010. 

 

Impacts on plants and agriculture due to vehicular emission are almost negligible. 
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6.3 BENEFITS OF THE PROJECT 
a) A number of local people were employed during construction phase some of 

which are still working in the same organizations. 

b) It gives a speedy as well as safe way for traveling and trade (as there are 

minimum chances of accidents due to controlled speed.). 

c) Due to better condition of road, the wear and tear of vehicles/engines of 

vehicles is very much reduced resulting in the reduction of maintenance 

expanses of vehicles. 

d) Free flow conditions throughout M-3 will reduce traffic congestion and in turn 

reduce both air and noise pollution. 

e) Increased trade and commerce activity (especially near the interchanges). 

f) Improvement in average economic productivity time. 

g) Reduction in traffic load on other national highways (such as G.T. Road 

Faisalabad to Lahore via Sheikhupura). 

h) Property value especially near interchanges may increase in future. 

i) It is planned by the Government of Punjab to develop Industrial Zones near 

each interchange, which will enhance the commerce and trade activities. 

j) Government of Pakistan is trying to sign an agreement/contract with the newly 

born Islamic States (i.e., Tajikistan, Kyrgyzstan, and Uzbekistan etc.) for 

sharing the Pakistani Ports. If done, it will give our Motorway an international 

importance and Government of Pakistan will get a large amount of foreign 

exchange in this regard. 

k) The Government of Punjab is getting a large amount of money from toll tax 

collection. 

6.4 RECOMMENDATIONS 

6.4.1 Avoidance 
The impacts of the project on following resources can be avoided and forestalled through 

an appropriate design and planning: 
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Rivers and channels. 

 
Geology and soils. 

 
Flora and Fauna. 

 
Landuse impacts. 

 
Community and their economic activities. 

 

Agriculture land. 

 

Indigenous people. 

 

Cultural heritage. 

 

Aesthetic and landscape. 

The above mentioned points must be brought with emphasis in the notice of the Design 

Engineer and it may be cross checked that these defects have been duly avoided through 

appropriate design. 

6.4.2 Contractor s Obligations 
The following conditions should be included in the Tender Document followed by the 

Contract Document as essential clauses: - 

 

Clause regarding disposal of waste construction material 

The Contractor shall in consultation with and with the approval of Resident Engineer 

(RE) of the Project select and abide by the selection, a site for disposal of waste 

construction material. Contravention to this clause may tantamount to contravention to 

contract and the Contractor will be responsible of removing the material dumped on a 

wrong site, at his own expense and pay a fine for his negligence. 

 

Clause regarding adjustment with unstable locations appearing during 
construction especially the foundation 

In case an unstable location appears during construction, especially the foundation, the 

contractor shall immediately inform the Resident Engineer expressly providing full 

technical details about the problem. The RE will inspect the site; preferably the same day 

the report is received and will, if necessary, agree to make modifications and changes in 

the design to stabilize the situation such as change in the depth of foundation. Contractor 

will not make any changes in the specification without express approval of RE. 

Contravention to this provision will mean unauthorized construction carried out for 

which RE will issue dismantling order. 
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Clause regarding Location of Labour Camps, Material Dumps, Equipment 
and Machinery Yards, approach roads and routes 

Where Government owned land is available for location of Labour Camps, Material 

Depots, Equipment and Machinery Yard, Link Road or other activities related to these 

matters, the Contractor will choose particular sites within the overall campus indicated in 

consultation with RE. These activities shall not be allowed outside. This land, if the 

Contractor chooses to locate his facilities on a private land, he will himself be responsible 

for any compensation, resettlement or rehabilitation process and costs and RE or 

Client/NHA shall not he involved in acquiring or using the land in making any payments 

for doing so. 

 

Clause regarding Rehabilitation of Construction and extraction sites 

The Contractor shall carry out construction work exactly on the same site and according 

to the same design as provided in the Tender Documents. Also the camps site, the 

material depot, the machinery and equipment yard, like roads and borrow areas shall, 

after he completion of construction, restored and rehabilitated and brought to at least the 

same condition, in which these were handed over to the contract. A set of photographs 

and a video tape film shall be prepared to show the pre-construction sites and post 

construction rehabilitated sites. For any contravention of this clause the final payments 

and the securities deposited shall not be released. 

 

Clause regarding drainage, paths, roads, Linear Fixtures crossed/ damaged 
by Machinery moving to and from the construction sites 

During the construction, if the Contractor s vehicles moving to and from the construction 

site(s) cause any damage or disruption of services pertaining to drainage systems, paths, 

roads linear fixtures e.g., transmission lines and fences, the Contractor shall get the 

damage repaired and services restored within 24 hours of the damage clause failing 

which the RE will get an assessment of the damage and losses and debit that amount to 

Contractors account and the next payment shall be made to Contractor after deducting the 

debited amount. 

 

Clause regarding earthen embankments or Concrete Work edge. 

All such spots where there is a possibility of scouring of earthen embankments or 

concrete work edge the Contractor shall protect by protection walls and stone riprap 

work, failing which the payment of the Contractor shall be withheld. 
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Clause regarding discharge spill or dumping on any building, House, 
graveyard, archaeological site (established or newly Found), unstable slot, 
uncompacted embankment or leaking into construction area 

The Contractor shall be contractually bound to not to allow or cause discharge spill or 

dumping on any building house, graveyard, archaeological site (established or newly 

found), unstable slopes, uncompacted embankment or leakage into the construction area. 

Any such failure shall be duly noted by RE during site inspections and contractor shall 

immediately remedy the situation failing which the payment of the contractor shall be 

with-held and the damage so caused shall debited to contractor s account. 

 

Clause regarding Diesel and other fluids spilling over to surface water from 
construction machinery 

The Contractor shall ensure that his construction machinery is always in good working 

order and no spilling of Diesel or any other fluids into the surface water is caused by the 

defective machinery of the Contractor. For any such spill, the Contractor shall pay the 

environmental compensation to be assessed by RE in consultation with EPA Punjab and 

the said amount shall be debited towards the payment of the Contractor. 

 

Clause regarding protection of construction work from floods 

The Contractor shall throughout the construction work, manage to keep an eye on the 

flood position of the area and shall remain in touch with Flood Control Centre and remain 

equipped with means and equipment for taking protective measures to protect the works 

under construction. Client/NHA shall not be responsible for any damage caused by floods 

and any works washed away shall be reconstructed by the Contractor at his own cost 

within the tenure of the contract. 

 

Clause regarding control on air quality by not allowing Machinery to cause 
dust, smoke or noise pollution 

The Contractor shall not cause deterioration of air quality by using old or ill maintained 

machinery which raise excessive dust, produce excessive smoke or cause excessive noise 

pollution. The Contractor shall follow strict standards of maintenance of machinery; 

provide qualified end trained drivers for the vehicles. The Contractor shall also sprinkle 

water on soil roads to be used as link roads, and sites where the soil is to be dumped. And 

the Contractor shall provide protective masks to his work force. Failure to do so shall be 
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taken as serious contravention of the contract and shall cause the payment to be deferred 

till be correction of the situation. 

 
Clause regarding control on dust or other pollutants from Stored materials, 
material depots or spoil heaps 

The Contractor shall: - 

a) Locate his material depots and spoil dump as far away from the 

villages/community as possible. 

b) Keep all such materials covered for effective control of the fugitive dust. 

Failing to do the Contractor will bear the cost which may have to be incurred on 

arranging remedy to defaults. 

 

Clause regarding use of outdated machinery 

The Contractor shall obtain a certificate from Vehicle Examiner working under the RE 

but paid by the Contractor, that all the machinery employed is either new or in first class 

fitness condition so as not to cause smoke or oil leakages. RE will not allow the use of 

any outdated machinery. 

 

Clause to Protect the Biological Resources 

The Contract will ensure that: - 

a) Unnecessary and out of bound activities/movements are not done outside the 

campus allotted to him for setting-up the labor camp, material depots and 

machinery yard. 

b) No fire arms are carried by any of the employees or labor. 

c) All Forest, Wildlife and Fisheries Laws are fully respected and abided by the 

Contractor and his work force. 

d) The Biodiversity is respected and saved on its terrestrial, aquatic and aerial 

habitats. 

e) Limits and norms of Wildlife Sanctuary are fully respected and implemented. 

f) Necessary sign boards are displayed to make labor, visitors and members of 

public to remind them of their obligations towards. Biota. 
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g) Inspections by Wildlife, Forest and Fisheries Officers are facilitated in camps 

to facilitate a proper implementation of relevant Laws. 

h) Communities are given awareness and are involved in proper protection of the 

Biota inside and around the Project site. 

Any contravention to any of the above sub-clauses will be considered as breach of 

contract and lead to disqualification of the Contractor. 

 

Clause regarding respect for Socio-economic and Cultural Values and 
heritage 

The contractor shall be bound to: - 

a) Ensure that no damage or disruption is caused to the social infrastructure or 

public services being provided to the people e.g., education, health, electricity 

supply, and drinking water supply facilities for public gathering or religious 

congregations. 

b) Ensure the Contractor or his employees remain above the local Tribal tensions 

especially the strife s over distribution of canal water and use of aquatic life. 

c) Ensure that existing ownership of land around the Project is respected. 

d) Ensure that if some construction material, has to procure from or through a 

member of local community, it must be by a proper Social Framework 

Agreement. 

e) Ensure that no damage or adverse effect is caused to archaeological (present or 

chance find) sites, graveyards and burial places. 

 

Clause regarding Public Safety, Health and Safety at Construction Site, 
including measures against HIV/AID 

The Contractor shall: - 

a) Put up temporary but prominent sign boards all of the project activity area 

warning people against likely hazards, which can be caused due to certain 

activities. (Also to be reflected in SFA). 

b) Arrange to run a proper campaign the labor camp, to make people aware of the 

causes, mode of transmission and consequences of HIV/AIDS. 
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c) Strengthen the existing BHU for the benefit of the labor as well as the 

surrounding villages. 

d) Ensure proper cleanliness and hygienic conditions at labour camps by ensure a 

clean mess, proper drainage and suitable disposal of solid waste. Inoculation 

against dyorea will be arranged at intervals recommended by Health 

Department. 

e) Keep all the camps, offices, material depots, machinery yards and work site 

open for the inspection of health and safety measures, and related documents. 

f) Provide proper overall, helmet and field boots and earplugs to work as a 

precaution against any mishap, and interlink various parts of the construction 

complex with local wireless telephones also fitted the vehicles. 

 

Clause regarding employment of Locals In the construction work 

The Contractor as an obligation of the Contract will employ, subject to availability and 

work ability, maximum number of local labour for construction work. 

Note: The above clauses have been suggested from technical point of view. These 

may be got vetted by qualified law officer before incorporating them into the 

Tender Document or the Contract Document. 

6.4.3 Social Frame Work Agreement (SFA) 
A social Frame Work Agreement (SFA) will be signed through mutual open consent 

between the local village leaders and the Resident Engineer (RE) of the Project. At least 

two confirmed leaders/alders will be chosen from each of the villages situated adjacent to 

the area where construction activity is going to be witnessed. These leaders/elders will 

constitute a villagers committee and they will choose a Chairman from among 

themselves. The SFA shall be signed by the RE from the Client/NHA side and by the 

Chairman of villager s committee from the village s side. SFA shall be drafted on the 

lines of legal agreements signed between two parties and should preferably be on a 

stamped paper to be provided by the RE at the project cost. All the mitigation measure 

where reference to SFA has been made in the EMP. shall be included in the SFA. The 

Client/NHA obligations and village s social obligations shall be listed separately. Copies 

of SFA shall be kept by RE, the villagers chairman and the Ex-Ew I/C of the area. SFA 
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shall be considered as a natural follow up of the public consultation and public an 

indication that Client/NHA and the local people are mutually facilitating the development 

process of the project. Following draft SFA is suggested. 

Social Frame Work Agreement 
1. This is a Social Frame Work Agreement between Resident Engineer (RE), 

Project representing the Communication Department/NHA, Government of 

Punjab and the villagers committee of ----------------------------- Area, whose 

names have been inscribed below in their presence and full consent. 

Sr.No.of 
village 

Village Name (Two of each 
village) 

Fathers Name 

1.  1.  

2.  

1.  2.  

2.  

1.  3.  

2.  

1.  4.  

2.  

1.  5.  

2.  

1.  6.  

2.  

1.  7.  

2.  

1.  8.  

2.  

 

2. We, the committee of village leader/elders of ___________ area have agreed 

unanimously to nominate ___________ S/O __________ as our chairman and 

authorize him to enter into an SFA with R.E.  __________ Project on our 

behalf and on his own behalf. We understand and pledge that this SFA will be 

a binding on us and the RE throughout the currency of the construction work 

as well as the operational phase. 
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Signatures or LTI of the Chairman and the Members of the Villagers Committee. 

Sr. No. Name Signatures/LTI 

1.   

2.   

3.   

4.   

5.   

6.   

7.   

8.   

9.   

10.   

11.   

12.   

 

3. By mutual consent it is agreed that Communication Department/NHA: 

i) Shall not occupy any agricultural land or acquire any other land during the 

construction of this project. 

ii) Shall not cause any damage or reduction in the water supply in the canals 

during the Construction period of the project, except in case of force majeure 

e.g. high floods, strong storms or any other act of God. 

iii) Shall not cause any disturbance to the Wildlife sanctuary, any public 

archeological heritage or a place of worship. 

iv) Shall not interfere in the social political or tribal balance or the area. 

v) Shall/wherever possible facilitate better services and supplies to the area e.g. 

schooling, health, awareness on epidemic diseases, HIV/AIDS, electricity and 

road/rail communication. 

(More commitments can be added if require) 

4. Also, by mutual consent it is agreed that all the villagers residing in the area 

influencing project (names of villages listed in para 1 above), collectively and 

severally: 
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i) Shall not interfere in the location of labour camps, material depots, equipment 

yards and all the approach roads to be used during project construction phase, 

all of which will be located on the lands of government 

ii) Shall not receive any discharge of water slurry or oil spills to any graveyard or 

archaeological site. 

iii) Shall not cause any damage to wildlife or forest resources of the wildlife 

sanctuary and no villagers will be involved in killing, poaching or hunting of 

animal. 

iv) Shall not allow reduction or official interference in our existing services and 

facilities e.g. education, health, electricity, drinking water supply, religious and 

social congregations. 

v) Shall not allow any interference in our tribal, commercial or social norms, and 

we understand that no new/extra land acquisition or resettlement is involved 

under the project. 

vi) Agree that in case the contractor wishes to obtain some material from the 

private lands or wishes to make use of any piece of land outside the 

Government land that would invoke a new agreement between the villagers 

and the contractor and Government of the Punjab shall not be involved in that 

in any way. 

vii) Agree to respect and observe the cautions on the sign boards displayed by 

project authorities and shall not remove or cause to be removed any signboards 

or installations put up by the Resident Engineer. 

(Add more conditions if required as per the prevailing circumstances).      
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This SFA has been signed this ________________ day of ____________, at 

______________   

Signatures Signatures    

Resident engineer Chairman Villager s Committee 
(Full Name and Address) (Name and Address    

Counter signed    

Signature 
Executive engineer 

(Full Name and Address)  
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6.4.4 Operational Manual 
However perfect the design may be and however meticulous the construction 

may be, Roads often fail to achieve their full objectives if there is no operational manual 

or the provisions of the operational manual are not faithfully implemented. For post 

construction phase of the project, it is recommended, that...a board based team of experts 

is tasked to develop a comprehensive operational manual for the constructed project. The 

manual should also include a provision of continuous pre-training of the staff that has to 

be put on operational or maintenance duties. An effective monitoring and evaluation 

(M&E) system should make an integral part of the operational manual by way of 

providing a checklist for every operational and maintenance stage. As provided in the 

EMP, following points must be included in the operational manual: 

i) Strict application of the prescribed M&E plan. 

ii) Continuous evaluation of design efficiency. 

iii) Training sessions for understanding and operating the manual. 

iv) Annual audit of environment (comparison of what is happening against the set 
standards) to be conducted by an independent 3rd party. 

v) Regular maintenance (not repair). 

vi) Staff welfare. 

vii) Continuous public consultation (PR). 

Refresher courses for the operational staff are recommended.  

____ 
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Annexure - 1 

DATA COLLECTION FOR FAISALABAD  PINDI 
BHATTIAN MOTORWAY M-3 PROJECT 

(SOCIO-ECONOMIC STUDY)  

Year ______________ Questionnaire No. ___________ 
1. Location/Identification 

1.1 Chainage/RD   1.2 Village  

 

1.3 Tehsil   1.4 District  

 

1.5 Displacement from M-3   1.6 Approach to M-3 & 
distance  

2. Biographical Data 

2.1 Name  

 

2.2 Father s Name  

 

2.3 Age  

 

2.4 Caste  

 

2.5 Marital Status 1.Married  2.Single  3.Widower  4. divorced  

 

2.6 Literacy Status 1.Literate  2.Illiterae      

 

2.7 If Literate, Years of Schooling  

 

2.8 Occupation (head of the household) 1. Agriculturist  2. Non-Agriculturist  

 

2.9 State your habitant status  

 

1.Local  2.Settler  3.Refugee  4.Temporary Resident  

3. Facilities 

1. Gas  Yes  No.  

 

2. Electricity  Yes  No.  

 

3. Telephone  Yes  No.  

 

4. Hand pump  Yes  No.  

 

5. Running water (Tap)  Yes  No.  

4. Land Use 

4.1 Status of Land Operated 

Village Elsewhere in Project Area Category 
Acre P/A Rent Acre P/A Rent 

Rented  out     
Shared  out      
Cultivated Area     
Cultivation     

    

Cultural Waste  
Fallow Land     
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4.2 Is groundwater suitable for Irrigation? 

Fit  Partially fit  Unfit  

 
4.3 What is the depth of water table?  

4.4 Is water table at your acquired land? 

Constant  Falling  Rising  

4.5 Do you have any working tube well in your land?   

Yes  No  

4.6 If yes, which type of tube well? 

Diesel tube well  Electric tube well  

5. Marketable surplus produce. 

5.1 Did you have any marketable surplus produce during last cropping seasons?   

Yes  No  

5.2 If yes, give details. 

Crop Sale Point 
(I) 

Marketed 
Qty: 

Price 
(Rs./Mound) 

Total 
Amount (Rs.) 

Transport Cost 
(Rs./Mound) 

Wheat      
Rice (B+1)      
Sugarcane      
Cotton      
Fodder      
Vegetables      
Oil seeds      
Others      

5.3 Describe any problem, which affect production or sale of crops due to construction of M-3. 

1. Higher inputs prices  

 

2. Low out prices  

 

3. Not availability of surface water  

 

4. Unreliability of groundwater (for non-owners)  

 

5. Non availability of buyers  

 

6. Any other (specify)  

6. Orchards / Plants. 

6.1 Do you have any orchard/fruits trees?  

 

6.2 Other trees for fuel/furniture etc.?  

 

6.3 Vegetables grown in the area?  

 

6.4 Important Herbs/Bushes/Plants?  

 

6.5 Any Medicine Herbs/Plants?  
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7. Animals / Birds. 

7.1 Pet Animals and Birds?  

 
7.2 Others (Beast animals)?  

8. Aquatic Life 

8.1 Any Canal/Stream having aquatic life?  

9. Community Centre 

9.1 Is there any community centre in the 
area?  

10. Education 

10.1 Primary to high schools in the year Yes  No.  

 

10.2 Do you have to cross M-3 to reach school? Yes  No.  

 

10.3 If yes, distance to be traveled?  

11. Hospitals 

11.1 Is there any Hospital/dispensary in the area? Yes  No.  

 

11.2 Do you have to cross M-3 to reach Hospital? Yes  No.  

 

11.3 If yes distance to be travelled?  

12. Historical Places 

12.1 Is there any historical place/Buildings etc? Yes  No.  

13. Religious / Holey Places 

13.1 Is there any religious/holey places or 
buildings? 

Yes  No.  

14. In what ways your family is affected with the construction of M-3? 

1. Residence  

 

2. Economic Activity  

 

3. Income  

 

4. Tribe system  

 

5. Approach to Market, Schools, Hospital etc.  

15. What problems do you anticipate with the operation of M-3? 

_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________  

16. What solution do you have for the anticipated problems? 

_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________  
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17. What ways the project effect upon your area? 

a) Medical 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

b) Education 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

c) Welfare 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

d) Approach to Market 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

e) Empowerment 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

f) Anti-Poverty 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

g) Environment 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

h) Ethics 
1. ___________________________________________________________________ 
2. ___________________________________________________________________ 
3. ___________________________________________________________________ 

Any other Significant Observation 
_________________________________________________________________________ 
_________________________________________________________________________ 
_________________________________________________________________________  

Date: _____________ Name of Interview: _________________________ 
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Annexure - 2 

METEOROLOGICAL DATA OF THE PROJECT AREA   
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