ENVIRONMENTAL IMPACT ASSESSMENT HANDOUT. 
	
Environmental Impact Assessment
(EIA)
Chapter One
1. Introduction 

Definition:
The process of identifying, predicting, evaluating and mitigating the biophysical, social, and other relevant effects of development proposals prior to major decisions being taken and commitments made. Systematic identification and evaluation of potential impacts or effects of proposed projects, plans, programs or legislative actions relating to the physical, chemical, biological, cultural, and socio-economic components of the total environment.
Eliminate or minimize negative impacts and optimize positive impacts through mitigation and enhancement measures.  EIA is a process rather than a particular activity. The terms 'impact assessment' and 'environmental impact assessment' are umbrella terms frequently used to cover a broad range of techniques, e.g. (SIA), (RA), (EIA) and (HIA). 
EIA improves decision making; and 
·   ensure development options under considerations in
· environmentally, 
· socially and 
· Economically sound and sustainable. 
To date, EIA itself has been applied generally at the project level, but increasing attention is now being given to impact assessment at the level of policies, plans and programmes (this is known as strategic environmental assessment - SEA).
Historical Development of EIA
Before the First World War: rapid industrialization and urbanization in western countries 
· Causing rapid loss of natural resources. This continued to the period after the Second World War giving rise to concerns for pollution, quality of life and environmental stress. 
In  early  60s,  investors  and  people realized  that  the  projects  they  were  under  taking  were  affecting  the  environment,  resources,  raw materials and people. As a result of this, pressure groups formed with the aim of getting a tool that can be used to safeguard the environment in any development. 
The USA decided to respond to these issues and established a National Environmental Policy Act in 1970 to consider its goal in terms of environmental protection. EIA Introduced in the US as its beginning, thence several countries have followed and applied EIA systems. 
When “Silent Spring” written by Rachel Carson was published in 1962, social awareness to environmental issues in the US. With these social backgrounds, the National Environmental Policy Act (1969) of the United States of America (NEPA) was constituted and for the first time, EIA requiring environmental consideration in large-scale projects was enforced as legislation. 
【Treaty】
Aside from the United Nations Law of the Sea Treaty, which was adopted in 1982, many other international treaties and protocols with provisions relating to EIA were concluded in the 1990’s.
 e.g. Convention on Environmental Impact Assessment in a Trans-boundary context (the Espoo Convention) (1991), Protocol on Environmental Protection to the Antarctic Treaty (1991), Biodiversity Treaty (1992), United Nations Framework Convention on Climate Change (1992). 
In developing countries, the Asian countries started taking environmental measures very early, with many countries having an EIA system in place by the 1980’s. On the other hand, the Latin American countries did not start making legislation until the latter half of the 1980’s. Legislative moves in the developing African countries have yet to become popular. 
Two important milestones for EIA process were Agenda 21 and the Rio Summit Declaration from the UN Conference on Environment and Development in 1992, both of which contained provisions calling for EIAs to be undertaken for activities likely to impact adversely on the environment. The successor World Summit on Sustainable Development in Johannesburg in 2002 produced a Plan of Implementation which calls for using EIA procedures “at all levels”. 



Benefits of the EIA process
· Potentially screens out environmentally-unsound projects
· Proposes modified designs to reduce environmental impacts
· Identifies feasible alternatives
· Predicts significant adverse impacts
· Providing  a  forward  planning  tool
· Involving  all  stakeholders  through  consultation  so  as  to  address  common  problems, impacts,  and mitigating  measures  in  order  to  obtain  a  social license for the project;
· Informing and assisting management to 
· achieve long term management objectives  to minimize associated financial and  environmental risks
· Engages and informs potentially affected communities and individuals.
· Influences decision-making and the development of terms and conditions.
· Identifies mitigation measures to: 
· reduce,  
· offset, or 
· eliminate major impacts
Why EIA is important 
Today’s environment: 
· The environment matters more than ever before. Human activities are altering natural cycles and systems on an unprecedented scale. For the first time, the cumulative effects of development activities are estimated to be on par with biophysical processes as an agent of ecological change.
· Risks and impacts are more significant than ever before. We live in a greenhouse world of ozone holes and   species. Many reputable scientists consider that the impact of human activities on the biosphere is reaching critical thresholds, with the consequent threat of ecological breakdown and social conflict.
· EIA is more important than ever before. This approach provides a basis for designing policies and plans that take account of environmental potentials and constraints, and for managing the impacts and risks of development projects and activities. 
                                                             Source: Sadler, 1996.

EIA as a planning tool
First and foremost EIA should be seen as a planning tool and an integral part of the project cycle, providing information to decision-makers in a clear and systematic way. EIA should result in a better understanding of the linkages between ecological, social, economic and political systems. 
To achieve these objectives effectively, EIA needs to:
· ensure public and stakeholder involvement;
· ensure multi-disciplinarily; and,
· Focus on the process, not just the production of an Environmental Impact Statement (EIS).

Refers to the key elements for an effective EIA study. 
In particular it addresses management and practical issues for the study. These include:
· initiating the EIA process;
· expertise required for an EIA;
· interdisciplinary nature of EIA teams;
· scheduling of the EIA study; and,
· financial resources

The full integration of environmental assessment with
·  economic, 
· financial, 
· technical, and 
· Social aspects and will help ensure all aspects of a project are assessed, and able to contribute to overall sustainable development.
EIA studies should start as early in the project cycle as possible, preferable at the identification and concept stage. 




Expertise for an EIA
Organizing EIAs for small projects may be simple and may only involve a small team of three to four people over a few weeks. 
However; 
Organizing larger multi-disciplinary studies may be more complex.   Particular care needs to be taken to ensure that the EIA team has appropriate expertise for the EIA study 

Interdisciplinary Teams
Interdisciplinary EIA teams and mixes of expertise is required for the following reasons:
· Ideas for potential opportunities and constraints are generated better by experts from more than one sector;
· The correct mix of technical experts, planners and stakeholders is usually required to undertake EIA;
· A timely exchange of information between resource experts within sectors must occur for an integrated environmental analysis. 
Scheduling and timing
Operational plan and/or schedules of activities and responsibilities can assist the implementation of interdisciplinary approaches. They are also important to ensure that different activities under the EIA study take place at the appropriate times. 
· These both call for careful planning and time management. 
Financial resources
The financial cost of undertaking EIA is usually a small proportion of the total development costs - usually less than 0.1% of project costs Conversely, EIA often identifies unforeseen environmental impacts which might require expensive remedial action, and which may undermine a project. 
1.2.1 Sustainable Development and Environment
Definition:
There are over 100 definitions of sustainability and sustainable development, but the best known is the world commission on environment and development (WCED). This suggests that development is sustainable where it “meets the needs of the present without compromising the ability of future generations to meet their own needs."
The essence of this form of development is a stable relationship between human activities and the natural world, which does not diminish the prospects for the future generations to enjoy a quality life at least as good as our own. The challenge of sustainable development is to achieve economic, social and environmental objectives at the same time. In the past, economic activity and growth have often resulted in pollution and wasted resources. 
In general, sustainable development can be defined as a balanced perspective of three closely related elements; the economic, social and environmental dimensions of development (Burtland (ed.), 1987).
We have not yet met the challenges of sustainable development. If we are to do so we must;
· Prevent and reverse environmental degradation;
· Use natural recourses more carefully;
· Have economic development that protects the environment; and
· Adopt an integrated approach to policy making; 

“Basic Principles” apply to all stages of EIA; they also apply to Strategic Environmental Assessment (SEA) of policies, plans and programs.
· Environmental Impact Assessment should be:
Participation: An appropriate and timely access to the process for all interested parties.
Transparency: All assessment decisions and their basis should be open and accessible.
Certainty: The process and timing of the assessment should be agreed in advanced and followed by all participants.
Accountability: The decision-makers are responsible to all parties for their action and decisions under the assessment process.
Credibility: Assessment is undertaken with professionalism and objectivity.
Cost-effectiveness: The assessment process and its outcomes will ensure environmental protection at the least cost to the society.
Flexibility: The assessment process should be able to adapt to deal efficiently with any proposal and decision making situation.
 Practicality: The information and outputs provided by the assessment process are readily usable in decision making and planning.
Rigorous–the process should apply “best practicable” science, employing methodologies and techniques appropriate to address the problems being investigated.
Focused - the process should concentrate on significant environmental effects and key issues; i.e., the matters that need to be taken into account in making decisions.
Systematic- the process should result in full consideration of all relevant information on the affected environment, of proposed alternatives and their impacts, and of the measures necessary to monitor and investigate residual effects.
Integrated - the process should address the interrelationships of social, economic and biophysical aspects.
Purposive- the process should inform decision making and result in appropriate levels of environmental protection and community well-being.
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· The EIA process should be applied:
· As early as possible in decision making and throughout the life cycle of the proposed activity;
· To all development proposals that may cause potentially significant effects; 
· To biophysical impacts and relevant socio-economic factors, including health, culture, gender, lifestyle, age, and cumulative effects consistent with the concept and principles of sustainable development;
· To provide for the involvement and input of communities and industries affected by a proposal, as well as the interested public; 
· In accordance with internationally agreed measures and activities. 
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This topic reveals to the first stages of environmental impact assessment. The first of these is registration. This is usually the first step in any planning process where the project proponent has to inform the relevant government planning agency, or authority, of their intentions. As such it should be the first stage in any project planning process which is regulated by a planning authority or government agency.

Following this formal notification, the first real stage of environmental impact assessment is to screen the project to determine the level, or extent, of the environmental assessment required. 
Objectives:
· Screening helps to focus resources on those projects most likely to have significant impacts, those where the impacts are uncertain and those where environmental management input is likely to be required. 
· In the absence of a formal screening procedure projects tend to be under-assessed. 

Purpose of Screening
· To determine whether a proposal requires an EIA 
· Important that form or level of EIA is commensurate with the importance of issues raised by a proposal 

Information for screening
Usually screening is undertaken based on the information provided by the project proponent or developed in their project proposal or concept. This should contain basic information about the project and must include, in addition to other information, details on the following:
·  Description of the type of project, its objectives and expected activities and outputs;
· The location and extent of the project - Spatial and Temporal;
· A description of the project’s Social and Biophysical environment; and,
· An outline of the development of the project including its different phases (construction, operation and decommissioning). 
Approaches to Screening
Different approaches to screening have been adopted by different agencies and governments in the world.
Screening criteria can be derived from one or a combination of the following methods:
1. Checklists: are lists of project types that must be subjected to different levels of environmental assessment. 
The First Screening Checklist provides a list of questions about the project and its environment which users can use to help answer the question “Is this project likely to have a significant effect on the environment?”
The Second Checklist is a Checklist of Criteria for Evaluating the Significance of Environmental Effects. This is designed to be used alongside the Screening Checklist. 
2. Sensitive Area: criteria focus on areas that are environmentally sensitive e.g. wetlands, protected areas, game parks, or areas of particular cultural sensitivity.
3. Preliminary Assessments: are undertaken when more information is required to determine a screening decision (NB: this is usually undertaken at the scoping stage).
-Preliminary assessments are low-cost environmental evaluations that make use of information that is already available.
4. Exclusion Lists according: to these, all proposals are subject to EIA unless it can be shown that they should not be. Usually, a number of small insignificant projects are given exemption from EIA based on project type or size. This approach is used by the United States of America and elsewhere.
SELECTION CRITERIA
In providing a screening opinion, the relevant planning authority should take into account the following criteria as relevant to the proposed development.
1. Characteristics of the Development 
(a)  The size of the development; 
(b)  The cumulating with other developments; 
(c)  The use of natural resources; 
(d)  The production of waste; 
(e)  Pollution and nuisances; and 
(f) The risk of accidents, with particular regard to substances or technologies used. 
2. Location of Developments
The environmental sensitivity of geographical areas likely to be affected by development must be considered, having regarded, in particular, to; 
(a)  The existing seabed use; 
(b)  The relative abundance, quality and regenerative capacity of natural resources in the area;  
      and 
(c)  The absorption capacity of the natural environment, paying particular attention to the 
     following areas: 
(d) Wetlands; 
(e) Coastal zones; 
(f) Mountain and forest areas; 
(g)  Nature reserves and parks; 
(h) Areas classified or protected under Member States' legislation: special protection areas designated by Member States pursuant to Council Directive 79/409/EEC on the conservation of wild birds and Council Directive 92/43/EEC on the conservation of natural habitats and of wild flora and fauna; 
· Areas in which the environmental quality standards laid down in Community legislation have already been exceeded; 
·   Densely populated areas; and 
· Landscapes of historical, cultural or archaeological significance. 
3. Characteristics of the Potential Impact 
The potential significant effects of developments must be considered in relation to criteria
(a) The extent of the impact (geographical area and size of the affected population); 
(b)  The trans-frontier nature of the impact; 
(c)  The magnitude and complexity of the impact; 
(d)  The probability of the impact; and 
(e)  The duration, frequency and reversibility of the impact. 


Screening Categories
After the screening of a project the decision will fall into one of the following four categories:
·  Full EIA required.
·  Preliminary assessment required.
·  EIA not required.
·  Project proposal rejected
However, it is rare for a project to be rejected outright at the screening stage. Usually it is unlikely that a developer would have proposed a project with such a significant negative impact(s). 
Interpreting the Results
There is no specific rule that can be used to decide whether the results of using the Screening Checklist should lead to a positive or negative screening decision (i.e. that EIA is or is not required). 
In theory if there is one “Yes” answer to the question is it likely to result in a significant effect, EIA may be required, however, as a general principle, the greater the number of “Yes” answers and the greater the significance of the effects identified, the more likely it is that EIA is required. “?” answers, indicating uncertainty about the occurrence or significance of effects, should also point towards a positive screening decision (i.e. that EIA is required) because the EIA process will help to clarify the uncertainty. 
Preliminary Environmental assessment (Initial Environmental Examination (IEE)).
IEE is conducted if there is no definite solution in screening. A rapid, simplified EIA study using simple tools. Among others the following are major contents should be included in IEE report: 
· the title of the proposed activity
· Background (development objective, list of activities)
· Description of the baseline situation
The name of the proponent and the consultant(s) representing the proponent the address of the proponent and the consultant(s) representing the proponent (including telephone numbers, fax numbers and e-mail address).
Location of the proposed development and characteristics of the location (sensitivity of the area); size (small, medium and large scale), the description and extent of the proposed activities; and any potential environmental issues identified by the proponent to be affected as potential impacts, degree of public concerns, institutional requirement, Environmental enhancement and monitoring considerations, Evaluation of potential environmental impacts, Mitigation and monitoring, Recommended findings.
An IEE is a relatively low-cost analysis that makes use of information already available. 
For example, key issues can be identified by a rapid scoping exercise, based on consultation with local residents and agencies. 
It would involve a site visit to survey the current situation and obtain baseline information, using simple methods like a check list or matrix to identify potential impacts.
If the IEE determines that a full EIA is required, then the findings are used as a scoping document to prepare the Terms of Reference for the full EIA.
If it determines that no other study is required then it is used to set conditions for the approval of the project. Therefore, an IEE is a Preliminary EIA study sometimes referred to as a scoping study that mirrors all the steps in an EIA.
NB- an EIA differs from an IEE/scoping study in that:
IEE is a rapid assessment based primarily on secondary data sources whereas
EIA is based on full and extended field work and the collection of primary data.

IEE process identifies:
· Most likely significant impacts (positive/negative) from proposed actions,
· Mitigation measures for adverse impacts not expected to be significant, 
· Mechanisms for enhancing beneficial impacts, and
· Residual uncertainties not possible to be resolved in the screening



· Scope
·   Evaluate baseline situation
·   Identify and chose alternatives
·   Identify and characterized potential impacts of proposed activity and each 
     alternatives
·   Develop mitigation and monitoring
·  Communicate and document throughout

[image: ]
The baseline situation is the existing environmental situation or condition in the absence of the activity. Baseline information is not just a “snapshoot in time”
Where do we obtain information on the baseline situation?
Your organization
Talk to staffs who knows the project and know the site
Obtain project documents and information
Direct observation
Go to the site look up public available satellite imagery.
Utilize other local talent & knowledge   
· communities, government, counterparts
In addition to these;
Reports by donor organizations and international agencies.
Governmental statistics, GIS database
All these sources can be useful (and sometimes necessary)
But good local information is the most important input.
When it is determined that a project needs to undergo some degree of environmental assessment, the next stage is SCOPING. 
Scoping is used to determine the potential positive and negative impacts of the project, including the different project alternatives.
For each activity, it covers a preliminary assessment has three possible findings.
The activity is:
a) Very unlikely to have significant adverse impacts
b) Unlikely to have significant adverse impacts with specified mitigation and monitoring
c) Likely to have significant adverse impacts(full EIA study is required)
Purpose is to provide documentation and analysis that:
· Allow the preparer to determine whether or not the significant adverse impacts are likely
· Allow the reviewer to agree or disagree on these determinations
· Sets out mitigation and monitoring for adverse impacts

[image: ]



[image: ]
· Specifically the EIA process should provide for:
a. Screening- to determine whether or not a proposal should be subject to EIA and, if so, at what level of detail.
b. Scoping- to identify the issues and impacts that are likely to be important and to establish terms of reference for EIA.
c. Examination of alternatives- to establish the preferred or most environmentally sound and benign option for achieving proposal objectives.
d. Impact analysis - to identify and predict the likely environmental, social and other related effects of the proposal.
e. Mitigation and impact management - to establish the measures that are necessary to avoid, minimize or offset predicted adverse impacts and, where appropriate, to incorporate these into an environmental management plan or system.
f. Evaluation of significance- to determine the relative importance and acceptability of residual impacts (i.e., impacts that cannot be mitigated).
g. Preparation of environmental impact statement (EIS) or report   - to document clearly and impartially impacts of the proposal, the proposed measures for mitigation, the significance of effects, and the concerns of the interested public and the communities affected by the proposal. 
h. Review of the EIS- to determine whether the report meets its terms of reference, provides a satisfactory assessment of the proposal(s) and contains the information required for decision making.
i. Decision making- to approve or reject the proposal and to establish the terms and conditions for its implementation. 
j. Follow up - to ensure that the terms and condition of approval are met; to monitor the impacts of development and the effectiveness of mitigation measures; to strengthen future EIA applications and mitigation measures; and, where required, to undertake environmental audit and process evaluation to optimize environmental management. 



SCOPING
After screening and a decision has made for the further environmental assessment of a project the next stage is to determine the scope of the EIA study. This is termed scoping, which is an early and open process that ensures relevant and focused EIAs by defining:
· the main problems and issues surrounding the project;
· the likely positive and negative impacts of the project;
· the spatial, temporal and institutional boundaries of the project and its impacts, and;
· the likely data requirements for undertaking a full EIA. 
Scoping also provides a number of other important benefits. 
Scoping avoids:
· unnecessary data collection
· unnecessary cost
·  unhelpful reports
Objectives of scoping are:
· Early agreement on major issues 
· Identification and discussion of alternatives
· Development of appropriate study methods
· Identification of data requirements
· Determination of EIA study boundaries

Outputs of scoping are:
·  Scoping report
· ToR for detailed assessment (a full EIA study) 
Importantly, scoping also provides a key opportunity to identify and involve all Stakeholder Groups affected by the project.
Good lines of communication and (often) proactive and innovative approaches to stimulating participation are usually required to facilitate this effectively. 
· In the absence of appropriate scoping, the following problems occur:
· EIA reports and impact statements become voluminous, detailed, and exhaustive documents with unnecessarily comprehensive data;
· Significant or important issues are not identified during the EIA, in other cases, issues are identified late in the review process, resulting in  costly revisions;
· Time and money is wasted in assessing irrelevant and/or insignificant issues; and
·   Content and presentation of reports may follow a sectoral or professional bias reflected the background of those undertaking the EIA study.
Responsibilities for scoping
Responsibility for scoping lies with 
· The proponent, 
· the EIA authority or
· the practitioners. 
In most cases the onus is placed on the project proponent and developer, rather than on the EIA authority which is often responsible for regulating or checking the process. 
Proponents will normally only undertake scoping themselves if they have a high level of environmental expertise – otherwise, they will commission a consultant to do this as part of the EIA study. In most cases there will be some reliance on previous experience, represented in part by existing scoping documentation for a similar proposal, sectoral guidelines and checklists.
Timing of scoping
Scoping is usually undertaken towards the beginning of the EIA process and is used to define the terms of reference for the “full” EIA process in case of government projects. Ideally, however, scoping should be an ongoing process which should be flexible enough to continue to address new alternatives and issues throughout the EIA process. For large projects, initial scoping will coincide with outline planning or pre-feasibility studies. For small projects, scoping takes place as part of the registration and initial screening exercises. 
Basic steps followed in scoping
1. Develop a communication plan (decide who to talk to and when) 
2. Assemble information that will be the starting point of discussion
3. Make the information available to those whose views are to be obtained
4. Find out what issues people are concerned about (make a long list)
5. Look at issues from a technical/scientific perspective in preparation for further study.
6. Organize information according to issues, including grouping, combining and setting priorities (make the longer list into a shorter list.
7. Develop a strategy for addressing and resolving each issue, including information requirements and terms of reference for further studies.
                                                          Source: MFE (1992) 


Boundaries for the EIA study
Determining the boundaries within which the EIA will be undertaken is an important component of scoping.
There are three types of boundaries to be considered in an EIA study: spatial, temporal and institutional.
1. Spatial boundaries 
These can often be difficult to pinpoint with any precision but, nonetheless, it is important to determine whether impacts are likely to occur at a local, regional, national or international level. Road projects can have wide-ranging spatial implications by increasing access to markets. These issues need to be considered during scoping. In the case of major water management projects the spatial boundary will often cover the whole of the drainage basin.
2. Temporal boundaries 
Temporal boundaries refer to project lifespan and the reversibility of impacts. For example, the impacts of construction works for a dam on a river may be short-lived, but the resettlement of community may have socio-economic impacts that stretch far into the future. Likewise, for a mining project consideration also needs to be given to what happens when the project ends where there is a need for site restoration and decommissioning of the mine. 
3. Institutional boundaries 
Institutional boundaries refer to those administrative and sectoral boundaries in which the project lies or interacts. These can be determined from political boundaries, Acts and regulations, and ministerial/departmental mandates. 
Results of scoping 
 Reports
The end result of scoping may either be a formal document, such as terms of reference, or an informal document such as the proponents scoping report. 
The report should contain sections on the following:
· how scoping was undertaken;
· identification of key issues and problems;
· synthesis of scoping exercises - details on potential negative and positive impacts of project;
· Identification of all stakeholder groups with an interest in the project, and how these groups were involved in scoping stage;
· details on the spatial and temporal boundaries of the project;
· identification of project alternatives; and,
· Terms of reference for undertaking the main (full) EIA study.
Presentation
The results of scoping must be presented in a clear and logical way so that the significance of potential impacts can be understood clearly. The means of presentation should also provide opportunities for feedback and dialogue. It is also important that alternative or supplementary techniques to 'written' communication are considered. 
Techniques such as video, role play, village meetings and discussion groups may be especially appropriate as these can make information more accessible to local people, particularly in rural areas where literacy rates are low.
Terms of Reference(ToR)
In practice, a ToR is a written document presenting the purpose and scope of the service to be provided, the methods to be used, the standard against which performance is to be assessed or analyses are to be conducted, the resources and time allocated, and the reporting requirements.
Simply Terms of Reference or ToR are instructions about what is to be done in the EIA and for the preparation of the report. If the ToR is unclear or incomplete, then the EIA report will also be inadequate. Moreover, the ToR is the basis for the review of the report, since it details exactly what was requested of the developer. Therefore, knowing how to prepare Good ToR is critical. 
Terms of References (TOR) are prepared following Scoping to provide specific guidelines for the EIA study. TOR assists in
1. Identifying and describing the impacts/issues to be investigated,
2. Systematizing the working procedure
3. Delineating the specific activities to be implemented,
4. Fitting the EIA study into the context of existing policies, rules and administrative procedures, and
5. Accomplishing the work within a specified time frame
· The function of the ToR consists in specifying the demand / needs at the different phases of the  project management cycle in order to:
· better integrate the provision of services  (contract performance) in the project at  different stages, from its preparation to its  implementation and evaluation
· inform the bidders: to enable potential  bidders to decide whether they can/want to  bid in the light of the demand
·  obtain bids that are relevant and adapted to  the specific needs
· evaluate bids
· facilitate follow-up during implementation allow for final evaluation of achievements
Contents of terms of reference
It is important that the terms of reference (ToR) prepared from a scoping exercise are systematic, clear and tailored to the specific context of each project. There is no single, standard format for ToR. Importantly, ToR for an EIA study must be finalized before a proponent solicits proposals to carry out the work. Once the ToR has been prepared, they may need to submit to the relevant environmental authority for approval. This is usually undertaken by the proponent in collaboration with the team responsible for the initial scoping. The basic contents for a ToR for an EIA study are given in
· Format of terms of reference for further EIA studies 
·  An introduction: This should introduce the proponent, the project proposal, and the purpose and objectives of the study.
· Project-related information: The project proposal and project alternatives should be described here, and in sufficient detail to guide the development of a study proposal. 
· Relevant (existing) background studies can be summarized to provide an indication of the kinds of information available to the study.
· Working relationships: The nature of the relationship between the EIA team, the proponent, the government and the public, must be discussed. 
If the EIA is to be effective in influencing project planning, the ToR must specify that the EIA team work in close collaboration with other project design components, such as engineering and economic appraisal. Importantly, the ToR should indicate the range of stakeholder groups who should be involved in the EIA process (these should be identified during the scoping phase).
Time: The duration and schedule for undertaking and reporting on the EIA process should be specified.
Reporting requirements: ToR should specify the format and main headings for the EIA study report.
Specific EIA requirements: Environmental issues likely to be of particular relevance to the project should be outlined here. These are normally identified by the scoping study. 
The need for the EIA to address measures for avoiding, mitigating and managing impacts must be clearly stated.
Field versus desk work: Expectations regarding the level of field work, such as ground truthing and updating existing information sources, or requirements for new surveys etc. should be indicated.
Format of TOR for Nepal (Schedule 4 of EPR 1997)
· Cover page with title and name of the proponent
· Executive summary
· Table of contents
· Acronyms
1. Project description (Background, project description with salient features, and objectives of  
    EIA, methodology, description of the study area and study limitations)
2. Review of policy, laws, guidelines and institutions
3. Existing environmental conditions
4. Alternative Analysis
5. Environmental Impacts and Protection Measures (construction and operational phases)
6. Environmental Monitoring and Auditing (types, parameters, methods and schedule)
7. Environmental Management Plan
8. Conclusion and Recommendations
· References
· Appendices maps tables graphs drawing and designs photographs checklists and questionnaires issues raised  Appendices-maps, tables,graphs,drawing and designs, photographs, checklists and questionnaires, issues raised  during public hearing, recommendation letters of VDCs, municipalities etc 
* TOR should be approved prior to proceeding with the IEE or EIA report.
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PROJECT ALTERNATIVES
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In developing and preparing a project it is the part of the normal planning process to consider different alternatives, or options, which will achieve the project’s objectives. It is also important to include a consideration what would happen without the project.
Different project alternatives have varying characteristics, but they can usually be placed into one, or a combination, of the six categories listed below:
· Demand alternatives (e.g. using energy more efficiently rather than building more generating capacity);
· Activity alternatives (e.g. providing public transport rather than increasing road capacity);
· Location alternatives, either for the entire proposal or for components (e.g. the location of a processing plant for a mine, or the location of tourist lodges within different zones of a national park);
· Process alternatives (e.g. the re-use of process water in an industrial plant, waste minimizing or energy efficient technology, different mining methods);
· Scheduling alternatives (where a number of measures might play a part in an overall program, but the order they are scheduled will contribute to the effectiveness of the end result); and
· Input alternatives (e.g. raw materials, energy sources–such as replacing diesel oil with low sulphur fuel oil).
Assessment of Alternatives
Assessment of alternatives should take place as early as possible. Ideally, different alternatives should be assessed as part of initial scoping exercises. This should identify which alternatives require further assessment as part of the main impact assessment study.

















Impact Analysis
One of the most critical techniques in conducting EIA is the ability
· To identify, 
· To assess and   
· To evaluate the potential environmental impacts of development proposals and projects, as well as
· To identify the sources of any such anticipated impacts.
The process of  impact analysis will determine the following 
·    Nature (positive, negative, direct, indirect, cumulative) 
·   Magnitude (severe, moderate, low) 
·   Extent/location (area/volume covered, distribution) 
·  Timing!(construction, operation, decommissioning, immediate, delayed, rate of change) 
·    Duration (short, medium or long term, intermittent, continuous) 
·   Reversibility/ irreversibility 
·   Likelihood (probability, uncertainty or confidence in the prediction) 
·   Significance (does!it comply with existing standard or criteria) 
Basic questions to ask in assessing environmental impacts include:
· What are the components of the proposed action or project? 
· What is likely to happen to the environment as a result of the project? 
· What will be the extent and severity of the changes? 
· Will the changes matter so much? 
· If so what can be done to minimize the changes? 
· How can the perceived changes and actions to minimize be used for decision making?
Stagesof Impact Analysis
in any EIA, the impact analysis has three important stage in which used to identify the potential impacts of a project; to predict these impacts; and, finally to evaluate the significance of these impacts. 
Generally, impact analysis has three stages: 
· Impact identification;
· Impact prediction; and
· Impact evaluation and significance
Definitions
· Impact identification is a process designed to ensure that all potentially significant impacts are identified and taken into account in the EIA process.
· Impact prediction is a process designed to identify the magnitude of potential impacts, and provides the basis for the assessment of significance.
· Impact evaluation is a process that helps assess the relative significance of impacts.
Impact Identification
A number of ‘tools’ are available to assist in impact identification. The simplest, and most frequently used, are checklists of impacts, matrices, network diagrams and map overlays are also commonly used. More complex tools, such as mathematical modeling and the use of GIS systems, may also be used in certain circumstances. 
Checklists
Checklists are comprehensive lists of environmental effects and impact indicators designed to stimulate the analyst to think broadly about possible consequences of contemplated actions.
Simple Checklists – the simplest types of check lists provide list of potential impacts. These are designed to help practitioners to avoid overlooking potential impacts.
Checklist: Types
There are four types of checklist:
1. Simple
2. Descriptive
3. Questionnaire 
4. Threshold concern 
5. Scaling Checklist 
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Part of a Simple Checklist 
· Effects on human beings, buildings and man-made features 
· Population changes arising from the development, and consequential environment effects;
· Visual effects of the development on the surrounding area and landscape;
· Levels and effects of emissions from the development during normal operations;
· Levels and effects of noise from the development;
· Effects on the development on local roads and transport;
· Effects of the development on architectural and historic heritage and archaeological features.
· Effects on flora, fauna and geology 
· Loss of, and damage to habitats and plant and animal species
· Loss of and damage to geological, paleontological and physiographic features.
· Other ecological consequences
· Effects on land 
· Physical effects of the development
· Effects of chemical emissions and deposits on soil of site and surrounding land
Descriptive Checklist
Require information on magnitude or importance of impacts as well as indication on prediction methods and indicators.” Descriptive checklists are excellent for describing comprehensive lists of impacts; however, they are not able to rank alternatives. 
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Questionnaire Checklist
Are based on a set of questions to be answered. 
· Some of the questions may concern indirect impacts and possible mitigation measures. 
· They may also provide a scale for classifying estimated impacts from highly adverse to highly beneficial. 
· three types of answer: yes, no, may be 







Questionnaire Checklist
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· Part of a Questionnaire checklist 
· Will there be a large change in environmental conditions? 
· Will new features be out‐of‐scale with the existing environment? 
· Will the effect be unusual in the area or particularly complex? 
· Will the effect extend over a large area? 
· Will there be any potential for transboundary impact? 
· Will many people be affected? 
· Will many receptors of other types (fauna and flora, businesses, facilities) be affected? 
· Will valuable or scarce features or resources be affected? 
· Is there a risk that environmental standards will be breached? 
· Is there a risk that protected sites, areas, or features will be affected? 
· Is there a high probability of the effect occurring? 
· Questionnaire checklists -these are based on a set of questions, some of which might explore indirect impacts and possible mitigation measures. 


Questionnaire Checklist
	Aspects of EIA 
	Checklist Questioner
Will the project? 
	yes 
	No 
	Additional data needs 

	Sources of impacts 
	
	
	
	

	Receptors of impacts 
	
	
	
	

	Environmental impacts 
	
	
	
	

	Mitigation 
	
	
	
	

	Comments 
	
	
	
	

	I recommend that the program be assigned to category
Signature Delegation------------Date----------- 


Threshold Checklist
Consist of a list of environmental components and, for each component, a threshold at which those assessing a proposal should become concerned with an impact. The implication of alternative proposals can be seen by examining the number of times that an alternative exceeds the threshold of concern. 








Threshold Checklist
	Environmental component 
	Criterion 
	TOC 
	Alt               X 
	Alt               Y 
	Alt              Z 

	
	
	
	
                
                  
                 Imp>
Imp           TOC 
	
                                 
              Imp>
Imp        TOC 
	
               
              Imp>
Imp        TOC
  

	Air quality 
	Emission standards 
	1 
	2C            yes 
	1C            no 
	2C           yes 

	Economics 
	Benefit cost ratio 
	1:1 
	3:1            no 
	4:1           no 
	2:1            no 

	Endangered species 
	No. pairs of spotted owls 
	35 
	50D            no 
	35D         no 
	20D         yes 

	Water quality 
	Water quality standards 
	1 
	1C              no 
	2C            yes 
	2C            yes 

	Recreation 
	No. camping sites 
	5000 
	2800C      yes 
	5000C      no 
	3500C     yes 


Scaling Checklist
Similar to a descriptive checklist, but with additional information on subjective scaling of the parameters. 




Advantages of Checklist
There are several major reasons for using checklists:
· They are useful in summarizing information to make it accessible to specialists from other fields, or to decision makers who may have a limited technical knowledge;
· scaling checklists provide a preliminary level of analysis; and
Disadvantages of Checklist
Westman (1985) listed some of the problems with checklists when used as an impact assessment method:
1. They are too general or incomplete;
2. They do not illustrate interactions between effects;
3. The number of categories to be reviewed can be immense, thus distracting from the most significant impacts; and
4. The identification of effects is qualitative and subjective. 
Matrices
Matrices are another commonly used tool for impact identification. They show environmental components (e.g. species diversity, water quality) on one axis and development actions (e.g. clearing land, construction, and operation) on the other. The entries in the cell of the matrix can either be qualitative or quantitative estimates of impact. 
Matrix
Matrix is two-dimensional tables which facilitate the identification of impacts arising from the interaction between project activities and specific environmental components. They are essentially expansions of checklists that acknowledge the fact that different component of development project (e.g. Construction, operation, decommissioning, buildings, and access road) 
Matrices are useful for the following reasons:
· they visually describe the relationship between two sets of factors;
· they can be expanded or contracted to meet the needs of the proposal being assessed;
· they can help to identify the impacts of different phases of a project, such as during construction, operation and after abandonment; and
· They can help to separate site-specific impacts from impacts affecting the region as a whole; however, it is generally advisable to describe different aspects of a proposal using separate matrices.


Types of Matrix
1. Simple Matrix
2.  Time dependent matrix
3.  Magnitude Matrix 
4. Quantified Matrix (Leopold Matrix)
5. Weighted Matrix 
Simple Matrix
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Time Dependent Matrices
Includes a number sequence to represent the time scale (e.g one figure per year) of the impacts 
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Magnitude Matrices
Go beyond the mere identification of impacts according to their magnitude, importance and or time frame (e.g short, medium or long term) 
[image: ]


Quantified Matrix
The  best  known  type  of  quantified  matrix  is  the Leopond  Matrix,  which  was  developed  for  the  US geological  survey  by  Leopold  et  al.  This matrix is based on a horizontal list of 100 project action and a vertical list of 88 environmental components. 
Example of Leopold Matrix
[image: ]
How to Use Quantified Matrix
Identify All actions that are part of the proposed project 
• Under each of the proposed actions, place a slash at inter section with each item in the side of the matrix if an impact in possible. 
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How to Use Quantified Matrix
In the upper left hand corner of each box with a slash, place a number from 1 to 10 which indicate the Magnitude of the possible impact; 10 represents- the greatest magnitude of impact and 1, the least (non zeroes). Before each number place + (id the impact would be beneficial)  In the lower right hand corner of the box place a number 1 to 10 which indicates the importance of the possible impact (e.g regional vs local); 10 represents the greatest importance and 1 the least (non zeroes) 

How to Use Quantified Matrix
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The leopond matrix is easily understood, can be applied to a wide range of developments, and is reasonably comprehensive for first order, direct impact
• It can’t reveal indirect effects of development. 
• The inclusion of magnitude/significance scores has additional drawbacks: It gives no indication whether or which these values are based are qualitative or quantitative. 
• It doesn’t specify the probability of impact occurring
• It excludes detail of techniques used to predict impacts.
• The scoring system is inherently subjective and open to bias. 
Weighted Matrix
Weighted matrics were developed in an attempt to respond to some of the above problems.  Importance weightinings are assigned to environmental components, and sometimes to project components.  The impact of the project (component) on the environmental component then assessed and multiplied by the appropriate weightings. 

Weighted Matrix
[image: ]
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Advantages
This method has the advantage of allowing various alternatives to be compared numerically. 
• The method also doesn’t consider indirect impact. 
[image: ]

Network Diagrams
A network diagram visually describes the linkages between pairs of environmental factors, providing some indication of how an ecosystem functions. These types of methods are referred to in several ways within the EIA practice; for example, as impact trees, impact chains, cause-effect diagrams, or consequence diagrams. 
Networks are useful for showing primary, secondary, and tertiary impact-relationships resulting from particular actions. Different levels of information can be displayed in a network diagram. Various arrow widths or weights can be used to indicate the relative dependence of one factor on the condition of another. 
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· Branch 1 (2)(5)(.5)+(2)(9)(.6)+(2)(10)(.9)=33.8
· Branch 2 (5)(3)(.8)+(5)(3)(.7)+(4)(5)(.7)+(3)(7)(.7)=51.20
· Brach 3 (3)(4)(.3)+(3)(4)(.4)+(2)(5)(.8)+(1)(6)(.8)=21.2
· Grand Network Index 33.8+51.2+21.2= 106.2
Networks have limitations:
· They may be an oversimplification of reality unless relationships among individual ecosystem components are adequately understood; 
· Individual ecosystem or social system elements may not be easily recognized or found in the diagram, especially as the level of detail increases; 
· Like checklists and matrices, networks cannot describe temporal aspects of ecosystem dynamics; 
· They are very time-consuming and difficult to construct, although once in place they form a fundamental reference guide for future project planning. 


Map overlays provide an effective visual aid, and are useful for describing existing physical, social and economic conditions and displaying the potential changes resulting from a proposed development. They are also very easy to use and understandable. Overlays are particularly useful when addressing questions of site and route selection. The method uses maps on transparencies, showing environmental and social characteristics and impacts. These can then be superimposed to provide a clear visual characterization of where impacts are likely to occur. The use of different intensities of shading can be used to depict the significance or magnitude of impacts to add further utility. The development of computer mapping, and in particular GIS, allows more information to be shown and manipulated. 



[image: ]
· maps tend to over-simplify; maps of large scale may be needed to capture some relationship; such detailed maps may not be available; 
· specific interrelationships between environmental factors are not readily obtainable using traditional map overlays; 
· although portrayal of "before" and "after" conditions is possible, map overlays cannot effectively describe ecosystem dynamics through time. 
Geographical Information Systems (GIS)
However, the term GIS is generally used to refer to a computer-based system incorporating the collection, storage, retrieval, transformation and display of spatial data. 
GIS applications can bring the following benefits to impact assessment practice: 
· they offer the potential for storing and accessing large data sets; 
· they can consolidate data from many different sources for use in geographic analysis; 
· GIS is efficient at performing multiple map overlays; 
· GIS can be used to generate maps for output to hard copy as well as display map information on screen. 
Limitations of GIS in EIA
· most GISs are expensive and require highly trained personnel for efficient operation of the system; 
· GISs are not specifically structured for EIA; 
· digital data is costly and often difficult to acquire 
Professional judgment – the use of the expert opinion of specialists who have years of 
Experience working is specific fields.
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