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1.1

1.2

THE PROCEEDINGS OF THE WORKSHOP

The Workshop Participants

In March 1987, the United Nations Environment Programme (UNEP) and
the South Asia Co-operative Environment Programme (SACEP), in
conjunction with the Central Environmental Authority of Sri Lanka, held
a Senior Level Expert Workshop to Evaluate Benefits and Constraints of
the Environmental Impact Assessment Process in SACEP Countries. This
workshop toock place in Colombo, the location of the SACEP secretariat
and received funding support from the Government of the Netherlands.

The workshop participants were senior delegates from environmental
agencies and other relevant government departments in the SACEP
countries. Also attending was the Director of the UNEP Regional Office
for Asia and the Pacific, the Director of SACEP, a representative of the
Government of the Netherlands and two resource persons from
Environmental Resources L.td., who assisted in conducting the workshop
and preparing the report. There were a number of observers representing
various Sri Lankan institutions with responsibilities for environmental
planning.

Organisation of the Workshop

The objectives of the workshop were to evaluate the benefits and
constraints of the EIA process. Participants were asked to prepare a case
study of an environmental impact assessment in their country as an
example of the typical benefits resulting from the EIA process and the
typical constraints experienced in implementing such a process.

The workshop programme was as follows:

Day 1: Opening Session

Country Presentations

Day 2: Country Presentations

Technical Presentations: Background to EIA

Day 3: Introduction to Casework Simulations

Working Groups: Casework Sirmulation Exercises

Day 4: Working Groups: Casework Simulation Exercises
Presentations of Working Groups and Summing Up
Closing Remarks

Day 5: Field Trip to Bentota and Hikkaduwa
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Opening Session

The apening session was held at the Bandaranaike Memarial International
Conference Hall in Colombo. It commenced with the lighting of the
traditional oil lamp.

The welcome address was delivered by Mr K., H. J. Wijayadasa, Chairmnan
of the Central Environmental Authority of Sri Lanka.

Dr Nay Htun, the Director and Regional Representative for Asia and the
Pacific, United Nations Environment Programme, gave an address.

The inaugural address was given by the Chief Guest, Mr R. Paskaralingam,
Secretary, Ministry of Local Government, Housing and Construction.

Finally, Dr J. Kazem, Director of the South Asia Co-operative
Environment Programme, gave a vote of thanks.

Country Presentations

Participants from Afghanistan, Bhutan, India, Nepal, Pakistan and Sri
LLanka delivered country presentations. Unfortunately, delegates from
Bangladesh, Iran and the Maldives were unable to attend.

0 The delegate from Afghanistan described the environmental
policies in his country with particular reference to the benefits
and possible environmental impacts of agriculture, forestry and
associated industries. To implement an EIA process, the country
needed considerable financial and technical support.

0 The delegate from Bhutan provided background information on
the economy and the sources of environmental impacts-
especially shifting cultivation, mining and road construction.
While the need for environmental planning in relation to these
developments was well recognised, the lack of an envirormental
institution within government has hindered the implementation
of an EIA process.

o} The delegate from India explained the EIA process that was
introduced in 1979-1980. The implementation of EIA has evolved
steadily with greater experience and technical resources. This
was illustrated in the case of river valley projects where the
initial focus on the engineering component has widened to
include the river basin as a whole. Emphasis was also given to
forest conservation regulations and the need to produce
environmental management plans following the EIA.

o} The delegate from Nepal described the work of the
Environmental Impact Study Project, with particular reference
to rnountain roads which are a very significant source of
environmental impacts in the country. He explained the benefits
of this exercise in terms of identifying mitigation measures and
management practices. The major constraints in implementing
an EIA process more widely have been lack of appropriate
legislation and technical resources.



The delegate from Pakistan described the Environmental
Protection Ordnance of 1983 and the various activities aimed at
implementation and raising awareness. An EIA process is being
introduced and arrangements worked out for its application
within the major development sectors,

The delegate from Sri Lanka presented the procedures for EIA
introduced in 1984 and implemented by the project approving
agencies. The steps taken to develop guidelines, standards,
technical facilities and to improve implementation were also
described. The amendments to the National Environmental Act
are expected to strengthen the EIA process. Sri Lanka also
presented case studies of the EIA of the Mahaweli Ganga
development scheme and a "post-E A" of a tourist development
project.
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2.1.3

FINDINGS OF THE WORKSHOP

Background to Environmental Impact Assessment

In preparation for the simulation exercises, the participants received
briefing notes on the background to EIA. Following a brief presentation
by the resource persons, there was a discussion of the essential principles
of EIA. The results of this discussion are presented below.

Why is EIA Needed?
EIA is a management tool used for collecting and analysing information

about the environmental effects of projects so as to aid planning and
implementation decisions. As such it 1s used to:-

0 identify potential environmental impacts;

0 examine the significance of environmental implications;

o assess whether these can be mitigated;

o} recommmend preventive, and corrective measures;

0 advise whether development should go ahead;

0 inform decision makers and interested parties of envirormental

implications.

EIA can thus be used to shape projects and to improve the development
planning process. It should be stressed that ZIA is not an academic
exercise but a practical management tool.

What Information Is Needed and For Whom?

The information presented in an EIA should be tailored to the needs of
users, such as:-

0 the requlator will need to know the potential environmental
impacts and whether these are acceptable;

0 the developer will need to know where to site a project and
how to mitigate environmental implications;

0 the planner will need to know whether the impacts are
acceptable, and whether it will interfere with other uses;

¢] the politician will need to know who is affected, and in what
way.

When Should the EIA be Undertaken?

An assessment of the environmental impacts should be made early in the
project cycle and should be linked with the particular steps and decisions
so that there is time for the information to be used and incorporated
into project planning, design and implementation.



2.1.4

2.1.5

whn

Who is Involved in the EIA?

The parties involved in the EIA should include:-

O

0O

o}

the environment agency;

the developer;

the institution responsible for reviewing the EIA;

the ministry with jurisdiction over the development project;

other interested or affected groups.

How is the EIA Carried Out?

The EIA

e}

typically consists of three stages.

Setting up the EJA: this includes:-

a screening system, based on experience, that would
exclude projects which would reqguire an EIA;

a preliminary assessinent, entailing an examination of what
the key impacts are, what information is needed and what
the termns of reference should be;

identifying alternatives that need to be considered;

deciding how the information can be obtained and in what
form it needs to be.

The EIA itself: questions to be addressed include:-

the scope of the assessment and by whom and how this
should be prescribed;

what changes will occur as a result of the project (not
just baseline information);

whether these changes are significant;
whether they can be mitigated;
how the CIA will be reviewed;

who will review the EIA.

Using the results of the ElA: this may include:-

modifying the designs/processes to mitigate/reduce the
irpacts identified as well as manage the use of natural
resources more efficiently;

setting and enforcing of permits;



- instituting, auditing and monitoring
measures;

- management of conflicts.

2.2. The Simulation Exercise

2.2.1 The workshop included a casework simulation exercise designed to give
participants the opportunity to go through the various steps in the EIA
process in relation to a hypothetical project. Participants were given
background information about a proposed development and the region in
which it was to be located. The participants were divided into working
groups and given three progressive tasks, focussed on:

- identifying the benefits and constraints of the EIA process;
- setting up an EIA of the proposed project;

- organising the technical study and presentation of the results.

2.3 The EIA Process

The working groups produced the following conclusions about the benefits
and constraints of the EIA process:

o Benefits: the inclusion of an E1A In the project cycle will bring
various benefits in that it will:

- encourage inclusion of environmental considerations by
developers;

- obtain better information about projects;

- identify interests and trade-offs;

- identify management and mitigation measures;
- bring about co-ordination and consultation;

- increase technical expertise and experience;
- facilitate better decisions.

0 Constraints: there may be various constraints toc the EIA
process such as:-

- fragmented authority among government agencies;
- power of major development sectors;
- uncoordinated decision making;

- lack of awareness either within central government or at
the local level;




- lack of baseline data/evaluation criteria/analytical
techniques;

- difficulty of making judgement;
- need for proven mechanisms for environmental mitigation;
- lack of technical and financial resources.

The EIA Process: the EIA process involves careful management
and timing in order to fit into the requirements of the project
cycle and decision schedule. It will be necessary to involve
other parties for co-ordination and consultation. The following
elements should be provided for:

- scoping/initial environmental evaluation/terms of
reference: the information requirements for the study are
established;

- preparation of £IA: the typ.e and magnitude of effects and
impacts of the proposed activity and of each alternative
are identified and described;

- evaluation/review: the significance of impacts is evaluated
and compared with acceptability criteria;

- action to be taken: possible mitigation measures are
assessed and alternatives compared over all impacts;

- presentation of results: this includes a description of the
method and results of the EIA, and should be in a form
that the decision-maker can compare with other, non-
environmental information;

- decision making: the EIA report is used along with
consideration of other factors and constraints influencing
the decision in deciding what action to take;

- management /monitoring: this involves checking whether
the development conforms to the requirements laid down
at the planning stage, and judging the quality of the EIA
for future reference.

Resources: the resources required for an EIA to be undertaken
include:-

- qualified multi-disciplinary staff: EIA is by nature a multi-
disciplinary process and the study group should encompass
experts in the various impact cateqgories considered;

- data-base: this needs to be prepared according to the
impact cateqories being considered and with respect to the
evaluation criteria being used;

- technical quidelines: these may be issued as specific
guidance to the study group and may be drawn up during
the initial environmental evaluation;
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analytical facilities: various techniques are available to
assist in the identification, analysis and selection of
alternatives, impacts and key issues;

administration: this should ensure smooth running of the
E 1A process, including a comprehensive consultation
procedure and integration of the EIA into the central
decision-making process;

monitoring/ enforcement: this is necessary to ensure that
proposed mitigation measures are included in the
development;

information management: the information needs to be
presented concisely but not over-simplified.

Setting up the EIA

The working groups presented the following conclusions about setting up
the EIA study for the project:

0O

Benefits: the EIA should be set up with the following benefits
in mind:

assessment of the significance of impacts and comparison
of alternatives with regard to sites, raw materials,
processes;

identification of trade-offs with other economic activities
and natural resources;

proposals for mitigation measures;
involvement of affected parties and resolution of conflict;

presentation of information for decision makers and the
public.

Organisation: the EIA must include:

responsibility for scoping and preparing study;
co-ordination with sources of information;
consultation with responsible agencies;

review of results;

use for decision making;

timing in relation to needs of other parties.

The Scope of the EIA must be considered from geographical,
temporal, substantive and financial viewpoints, and should
include:-

baseline;



- the major effects or changes;

- comparison between sites;

- action plan for mitigation;

- management /monitoring mechanisms.
o The Output of the EIA should include:

- mitigation plan of action;

- improved design of project;

- reduction of conflicts;

- better understanding of needs of other parties.

2.5 The EIA Study

The working groups presented the following conclusions about managing
the EIA study and using the results.

The EIA study should have four major components:
0 Work Plan: this should be designed so that:-
- studies are focused on opportunities for mitigation;

- timing is co-ordinated with needs of planners and decision
makers;

- use is made of existing data sources and relevant
expertise;

- mechanisms are set up for reviewing progress and
discussing issues with interested parties;

- emphasis is on outputs of study.

0 Information Outputs: these should include:-

i

estimates of major changes expected;
- trade-offs between project and other sectors/resources;

- information targeted at design decisions or mitigation
plans;

- information outputs linked to specific users; for example:
review committees, interested parties, decision makers.

0 Mitigation Measures: these should specify:-

- resources needed;
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- control technology or design feature;
- compensatory measures;
- use of residues;
- treatment and disposal of wastes;
- monitoring;
- implementation requirements.
0 Conflict Management: this may be achieved by:-
- public education and consultation;
- rehabilitation or compensation for those affected;
- programmes to improve local resources/facilities;

- involvement of affected parties in deciding on appropriate
mitigation.
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DISCUSSION OF ISSUES

Participants Discussion

Various lssues arising from the simulation exercise were raised by the
participants and discussed by the entire workshop when it was reconvened
after the working groups.

Responsibilities

Who Should Be Responsible For Doing, Managing and Reviewing the
Quality of the CIA?

Participants suggested that the EIA should be carried out by:-

- the sponsoring agency, either with sole responsibility or under
guidance from environmental authorities;

- the developer;
- specialist consultants;
- or the relevant ministry, with the help of consultants.

There was general agreement that the management of the E1A should be
the responsibility of the central environmental authorities, i.e. a
government ministry or, in the absence of such a body, the national
olanning commission. [t was thought that the guality of the EIA should
be reviewed by the central environmental agency, or by an interagency

committee.
{t was also suggested that the relevant ministry should draw up standard

formats for E1A's on various project types - either classified by sector or
threshold criteria {such as size, cost, etc.).

Integration

How Should the EIA Be integrated into the Different Sectors and the
Development Planning Process?

It was suggested that the integration of EIA should be done through:-
~ the national planning agency, or a central committee with
representatives from sectoral agencies {(each of which should

have environmental units);

- consultation process between sectors and environmental
agencies;

- environmental agencies promoting the use of £IA however they
can;

- public awareness encouraging other agencies to incorporate EiA;
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3.7

- increased awareness of politicians;

- institutional arrangements for environmental management during
project implementation.

Effectiveness

How Can the EIA Process be Speeded Up and Used to Improve the
Environmental Nature of a Development?

Taken together, these two questions were resolved as follows:

0 The developer could include EIA in the initial development
plans.

o Good use should be made of existing data and expertise.

0 Initial screening and scoping would enable data needs to be

tailored to the problems.

0 The process could be speeded up by committees and
departments working more efficiently.

0 Standard mitigation measures, criteria or zones for specific
sectors should be identified.

0 The report should be shaped to the needs of the decision
maker.

How Important is it to have a Good Database, and How Should this be
Established?

Given that better use and coordination of existing data would be of great
value, it was suggested that a documentation centre and newsletter be
established.

Resources

B

How Should Financial and Technical Resources be Identified and Mobilized
for Assessment Work?

It was thought that financial resources must come from the project itseif.

Technical resources could be mobilized through a national roster and fram
contact with reglonal organizations.

General Conclusions

The participants affirmed their commitment to achieving the benefits and
overcoming the constraints involved in the £lA process. Most participants
were engaged in their governments' efforts to apply EIA more
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systematically and with greater effect to major development projects. All
recognised that the EIA process can greatly improve the quality of
development projects and their implementation when applied appropriately.
fqually, they recognised the constraints that faced environmental planners
at the early stages of introducing an EIA process.

Naturally, the participants welcomed the efforts of UNEP, SACEP and
other international agencies to provide technical and financial resources
for improving the implementation of the £lA process. They also were
conscious of the political, administrative and technical priorities within
their own countries. EJA offers an effective tool in implementing
environmental policy, improving development planning and promoting
sustainable development, but it is not itself a policy for changing
development priorities.
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INTRODUCTION

This paper has been prepared to provide background information on
the stages in the environmental assessment process.

It has been prepared for the GSenior Level Expert Workshop to
Evaluate Benefits and Constraints of EIA Process in SACEPR
Countries, Colombo, Sri Lanka, 2-5 March 1987.

Central Aims, Questions and Difficulties in Environmental Assessment

The key aims of an environmental assessment are to:

o understand the likely consequences of new developments;
o identify measures by which the impacts can be mitigated;
o provide an input to decision making,

The environmental assessment should provide answers needed by policy
makers, planners, engineers, affected groups and government agencies
to help them understand the implications of proposals and to take the
necessary decisions.

The major questions that need answering are:

0 What are the key impacts?

0 What is their significance? to different groups? to different
sectors of the economy?

o What are the mitigation measures? What are the options?
At what cost?

The key difficulties involved are:

0 How to be comprehensive and focus on key issues at the
same time.

0 How to predict change.

o How to judge whether impacts are acceptable, and if not
how to decide what needs mitigation.

0 How to ensure the information is used to take the
necessary planning, design and engineering decisions.

Aims of this paper

This paper outlines the stages in environmental assessment and
identifies specific activities and methods that may assist the
environmental impact assessment (EIA) team or decision maker in
answering the key questions and solving the difficulties outlined
above.
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In practice, environmental assessment procedures vary in different
countries. This paper is not intended as a quide for establishing a
system, but as a background note outlining the key activities and
showing how these fit into the framework of assessing the
environmental conseguences of development.
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2.1

OVERALL PROCESS OF EIA

An Environmental Impact Assessment in general consists of 10 stages.

These are shown in Figure 2.1:

Announcement

\

Scoping
/

Prediction of Impacts
from Scheme

\%

Evaluation of Scheme
and Options

1 Mitigation 1

Y

‘Comparison of Alternatives

/

Presentation of Results

\

Review of Study

/

[ Decision Making

\

Post Auditing
and Monitoring

Pre study

Study

Post study




These stages are discussed in Section 3.

Of course, in practice EIA Is not usually one single sequence of
events. The process is iterative and there is often a need to carry
out parts of the sequence a number of times. For example, during
evaluation or review further information requirements may be
identified before decisions can be taken.
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PROCEDURES AND METHODS

Announcement

This first stage of an EIA in the pre-study period involves notifying
interested parties of the particular proposal for a new development.

Whether or not this stage occurs in practice very much depends on
the system and procedures operating in a particular country. It is
only necessary to notify those parties who have the right or duty to
comment or review. In many jurisdictions announcement forms the
first stage in public participation in the process.

The benefits of early involvement of interestd parties may be reduced
opposition and thus easier data access later on in the study.

Scoping
"Scoping” is a term that originated in the US that describes the stage
of establishing the information requirements for a particular

environmental impact study. This stage is very important as it can
provide clear directions for the EIA work.

Scoping may include the following:

o Preparation of background information on the proposed
activity.
0 Notification and involvement of interested parties (other

than the proponent and the competent authority) and
collection of their views on the alternatives and their
potential impacts.

0 Determination of the scope of the study including
agreement on:

- identification and selection of alternatives to be
assessed;

- identification of important impacts or significant issues
to be considered in the study, a key part of this
being the screening out of irrelevant issues;
determination of how the important impacts are to be
predicted, evaluated, etc. and in particular the depth
of study required for different impacts;

- agreement on other requirements for the study and the
environmental impact statement {e.g. content of EIS).
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The views of interested parties may be taken into account in defining
the scope of the study.

o Preparation of guidelines for the study  setting out the
scope of the study.

These gquidelines may be issued as specific guidance to the
study group and set out in writing the agreements reached
on the scope of the study during the pre-study stage.

Scoping may continue through the study period as the study scope is
adjusted to take account of new information and changing
circumstances.

Scoping is an important element in the EIA process as, if carried out
properly, it can:

0 provide the link between the competent authority and the
study group, so that the competent authority can ensure
that the study (and the EIS) addresses relevant topics and
presents the results in a form that will be useful for
decision-making;

0 enable other interested parties to make their concerns
known; the competent authority can, therefore, ensure that
the study is a comprehensive examination of the
alternatives and impacts that are of interest to all parties;

0 by establishing agreement at the outset on the alternatives
and issues to be examined during the study, scoping should
help to reduce the possibility that the competent authority
or other parties will request further information following
completion of the statement.

It is important to note that "interested parties” may include other
government requlatory authorities, (e.q. nature conservation agencies)
and the public, their representatives and interest groups. Experience
in the US suggests that involvement of other parties, particularly
other government agencies, is of particular importance for the
success of this stage.

The scope of the study also depends on the definition of
'Environment'  in the  particular  jurisdiction. In  some cases
'Environment' is defined narrowly to include only pollution aspects
(air, water, noise, waste) of a scheme while in others the term may
be used more widely to include socioeconomic effects.

Various technigues have been developed to assist in the identification
and selection of alternatives, impacts and key issues. These include
checklists and consultation. These are described briefly below. The
reader is referred to the reference section at the end of the paper
for more detailed information.
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i) Checklists are the simplest aid to identifying impacts.
They may provide a list of potential environmental aspects
which may be affected, or of actual impacts, or they can
provide lists of questions on alternatives or mitigating
measures that should be considered. They provide a useful
check by which the absence or presence of factors can be
noted. Many EIA guidelines from national and international
sources contain checklists which may be helpful in scoping.

ii) Consultation. The key issues will depend on the concerns
of the wvarious parties affected. Advisory groups,
questionnaires, public hearings and expert panels can all be
used to involve and obtain information from interested
parties,

In the pre-study period it will of course be necessary to refer to any
guidelines on scope of EIA (including definition of 'Environment' and
on procedures for scoping (including timing and requirements for
participation) that may have been drawn up in the particular country.
For example in the Netherlands and the US there are clear
procedural quidelines for scoping, allowing a period of time for
comment and suggestions from interested parties. In the USA there
are procedural requirements specifying the format and content of
cnvironmental Impact Statements.

There may also be international requirements such as World Bank

guidelines that will need to be taken into account and will again
effect the scope of the study.

Prediction of Impacts

The main activities at this stage are:

ldentifying and describing the type and magnitude of effects and
impacts of the proposed activity and of each alternative:

In particular:
0 identifying/quantifying causes of impact (discharges, etc);

0 identifying/quantifying direct environmental impacts in short
and long termy

o identifying/quantifying indirect and secondary environmental
impacts in both short and long term.

The main impact categories may include:

- atmospheric pollution;
- water and soil pollution;
- noise;

- effects on fauna and flora;
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- effects on landscape and visual impact;

- human health impacts.

- spcioeconomic impacts.

Impact

prediction  for

each involves

markedly

different data

requirements and the monitoring methods and models available also

vary widely.

The data requirements will of course depend on the units in which

the evaluation criteria are expressed (see 3.4);

if the air quality

standard is in annual average ug/m3, then this is the form in which
air pollution needs to be predicted.

Table 3.3

Impact Category

Examples of effects requiring
predictions

Examples of madels/
methods available

Atmaospheric Pollution

Water and Soil
Pollution

Noise

Flora and fauna

Landscape
and visual

Human health

Socioeconomic

Change in levels of substances

in air; physical and chemical
changes in climate

Effluent discharge causing

change in river water quality;

leaching into soils anc
ground water; changes in
surface water hydrology

Charges in ambient sound
and vibration levels, human
annoyance

Physical disturbance and
environmental contamination
of plants and animals and
their habitats

Physical disturbance,
landscape features and
characteristics, cultural
historic impacts, effects
on amenity

Air quality, visibility
water quality, noise, etc

Effects on employment,
communtiy characteristics,
infrastructure, local economy

Mathematical models,
e.g. Gaussian plume
dispersion models,
physical models,

e.g. wind tunnels

Mathematical and
hydraulic physical
models

Mathematical and

physical models, e.g.
for simulating absorp-
tion and sound field
tests '

Empirical dose-effect
and pathway models
Habitat valuation
methods

Imaging methods,
visual mapping
Site line analysis
visual mapping,
landscape valuation
methods

Dose-effect and
pathway models

Use of multipliers,
attitude surveys
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Although it is difficult to generalise, many EIA's do not require
expensive modelling efforts in order to provide answers at a
sufficient level of detail to satisfy the needs of the users. Simple
models provide estimates which, given the enormous uncertainties in
environmental systems, are sufficient as a measure of the extent of
change. Complex models take account of more variables, but the
uncertainties remain and an honest analyst may still be unable to
present the decision-maker with a more accurate answer.

Uncertainty in Prediction

Even if there is adequate time and money to carry out a proper
environmental assessment it must be recognised that there are
considerable uncertainties associated with environmental prediction.

This is because:

0 Firstly the environment is a complex, dynamic system
involving interactions that are difficult to determine and
often poorly understood. As a result, there is often no way
of making an objective prediction of the likely extent of
impact. It is then necessary to rely on expert judgement;
such judgements take account of characteristics and
relationships within the system, how these may change in
the future and how they will be affected by the proposed
activity.  Scientific experts often differ radically in their
assessment of future impacts.

o Secondly, those changes that are of particular interest and
relevance to a decision-maker are often those that are
impossible to quantify: e.q. loss of an area of ecological
importance. Alternatively, it may be possible to make
predictions about the environmental change (e.g. the effect
on water quality) but then there will be no basis for
assessing the consequential loss (e.gq. of fish), As a result
there is a tendency in environmental assessments to predict
what can easily be predicted but not provide information
that is relevant to the eventual decision.

o There is also the problem of where to stop. Any major
new development will give rise to secondary associated
developments which will in turn bring about consequential
changes. For example, a major new town is likely to boost
the size of the local villages, bring about larger roads, etc.
in the area and at the same time cause other changes in
the rural economy of the surrounding region. At what
stage does the study team ignore further consequential
impacts of these induced developments?

Uncertainty is an unavoidable component of all predictions and it
needs to be made explicit and managed in an EIA if a decision-maker
is to understand the full implications of different alternatives.
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Various methods have been developed to manage uncertainty in e.qg.
data collection, model selection and development, and presentation of
results. These include the wuse of probability and praobability
elicitation methods, error analysis, sensitivity analysis and the use of
different techniques for presenting and explaining uncertain results.

Detailed information on these techniques can be found by referring to
the references provided at the end of the paper.

Evaluation

The key activities at this stage is the evaluation of the significance
of iImpacts, that is, judgement about which impacts found in the
study are considered important and therefore need to be mitigated.
The acceptability of impacts can only be decided by comparing
impacts with pre-defined acceptability criteria. For example, air
quality standards existing in the country provide an indication of
acceptable pollutant levels. Where standards have ngt been developed,
standards and gquidelines established in other countries may provide
useful quidance on impact acceptability. Where no standards or
guidelines exist, the EIA study team may need to define acceptability
criteria based on their own professional judgement and knowledge of
the field. The process of evaluation thus involves:

- defining criteria for acceptability;
- comparing the impact levels with these criteria.

The criteria for acceptability need to be made explicit when
presenting the study results.

Mitigation

Assessment of mitigation measures is an integral part of EIA and an
activity of key importance in the overall process. Information on
measures available to reduce, prevent or compensate for impacts and
their costs has a major role to play when weighing up the
alternatives at the decision-making stage.

In most cases, a preliminary evaluation of the significance of impacts
will be carried out in parallel with impact prediction to identify
those key areas requiring particular attention in terms of impact
mitigation, This will be followed by an assessment of mitigation
measures available and appropriate given the particular nature of the
problem and circumstances.

Because of the considerable uncertainties associated with prediction,
it is not wunusual for the decision group to be faced with the
information that there is a low probability that a particular
undesirable effect will occur. There is then the choice of spending
additional money to reduce that risk or taking some other form of
action.  Such action may involve monitoring the change and taking
action at a later stage if necessary; but for some risks this option
may not be available. It is important that these risks are handled
explicitly, with a «clear statement of the decision and the
contingencies planned.
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Thus the mitigation plan drawn up by the EIA study team may
include:

- technical design features to mitigate certain impacts at the
development stage;

- monitoring plans to check that impacts stay below
acceptance levels during construction and operation of the
scheme;

- contingency plans to manage any risks that may occur as a
result of the development in the future.

The mitigation stage will involve repredicting and reevaluating

impacts to determine whether the measures lead to acceptable levels
af the impacts.

Comparison of Alternatives

In this stage the alternatives are compared over all impacts. The
level of assessment at this stage very much depends on the
requirements of the EIA laid down at a national level or requested by
those commissioning the study. Thus, this stage may involve:

- simple comparison of alternatives by presenting the
information in a particular manner;

- actual selection of the preferred alternative using evaluation
methodologies.

Methods for simple comparison include matrices, ranking and rating.
Matrices are useful for organising and presenting information in a
systematic way. Various approaches have been developed where, for
example, the degree of uncertainty of significance of the impact
described in the wmatrix is highlighted using various symbols and
colour codes,

In cases where the information on the predicted size of the impacts
is insufficient for comparison, base measurements can be transformed
into subjective terms using value judgements, by employing ranking
and rating techniques.

Ranking is the ordering of alternatives into ranks which may be:

- numerical (first, second, third, 1, 2, 3);

- alphabetical (A, B, C, D);

- verbal (good, better, best).
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Rating is the expression of impact using a scale which reflects the
relative difference between alternatives.

This may be:

- verbal (no impact, slight, significant, major and can be
described by numbers or letters);

- numerical (where alternatives are scored on a scale of
impact, eg, 0 - 10).

These descriptive and numerical values form scales which provide a
measure of impact based on significance rather than physical
magnitude. The wuse of these scales for impact evaluation, in
particular numerical scales, facilities explicit amalgamation.

Methods for defining the prefered alternative include weighting and
scoring and other multi-criteria methods, dominance analysis and
pairwise comparison.

The reader is refered to the reference section for more detailed
information on these methods.

Great caution needs to be taken when using any of the methods
listed above. Quantitative approaches, in particular, that develop some
kind of score to aid in the amalgamation and synthesis of information
on Iimpacts, although attractive have serious pitfalls. The reasons
include the following:

o) Firstly and crucially they rely for the formulation of the
scores, on the judgements of a particular group (often just
the study team but a wider population Iis sometimes
canvassed). The results therefore only reflect the opinion
of this group.

0 In practice a decision often rests on one or two issues on
which full information is required; by following a scoring
procedure for all the issues there is a danger that certain
detailed information required by the decision group is
obscured (by conversion to a score).

0 In developing quantified approaches, there is a danger that
the resulting numbers do not reflect the significance of the
original impacts but once numbers have been produced they
take on a significance of their own.

In addition they are often complex, requiring considerable skill and
time if they are to be properly used; and it is often difficult for the
non-experts to understand how the conclusions have been formed. It
is important to remember that EIA's are addressed to non-experts
(politicians, administrators, industrialists and the public) as well as to
experts.

There 1s, however, undoubtedly need for guidance on how to overcome
the problems and pitfalls in comparing alternatives in an
environmental impact study in producing an assessment that meets
the needs of the decision-maker and public.
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The following points are recommended when evaluating impacts:

0

wherever possible, the impacts should be described in the
units in which they were measured;

verbal rating should be used in preference to ranking (since
ranking provides less information and observes the extent of
the differences);

verbal ratings should be used in preference to numerical
rating (since numerical ratings give a spurious suggestion of
accuracy and abjectivity and can tempt the user to add
numbers and encourage the reader to convert all the
impacts to a common scale by weighing and summing to
give total scores which as well as the problems above are
often wrongly executed);

where possible, there should be explicit identification and
presentation of the views of different groups.

Presentation

The main activity at this stage is preparation of the report of the
environmental impact study, (an Environmental Impact Statement
(EIS)) or some other form of presentation.

In general the EIS is likely to be aimed at two audiences.

s}

Firstly the decision-maker(s) who will use the report to
assist him in making his decision on the proposal, The
decision-maker therefore needs a document that:

- addresses the issues relevant to the decision;

- expresses the information in a form that he can easily
make use of (and in particular that he can relate to
information available to him on other aspects of the
propasal);

- and that is clearly presented and easily understandable.

Secondly, the report may be more generally read by other
interested parties including elected representatives, local
and central government officials, regional inspectors,
provincial and municipal politicians, representatives and
officials as well as members of action groups, individuals
directly affected by the decision and members of the
general public. The report will therefore need to show
clearly that the different issues of concern to them have
been properly examined and presented and the EIS needs to
show clearly the environmental implications of all the
"reasonable alternatives".

In general, an environmental assessment presentation should meet the
following requirements:
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i) The information should be clearly presented. It should be
possible for the reader to understand how the conclusions
have been developed.

i) The impacts on different groups and interests in the
community should be clearly shown.

iii) Where relevant, information should be presented on the
different phases of the activity and on indirect, secondary
and cumulative impacts.

iv) The methods used to make predictions and extent of
uncertainty associated with the predictions should be
described.

v) The criteria used in evaluation should be explicitly stated.

vi) The information should be in a form that the decision-

maker can  compare  with  other, non-environmental
information.  For this reason information relevant to the
decision should not be presented only in the form of
ranking, rating or scoring. The information needs to be
concise but not degraded through over simplification.

vii) Where possible, the information should be organised to
highlight the maost important impacts associated with each
alternative.

viii) The presentation and the methods wused should be

understandable to the non-expert.

ix) Information on mitigation measures and on residual impacts
should be summarised clearly in the report under the
relevant impact categories.

Review

At this stage the environmental impact report should be reviewed in
order to see if it Is comprehensive and acceptable. This may involve
simple review by the study team to see if the assessment has been
comprehensive enough to provide the necessary information for
decision-making.  Alternatively, review procedures may require that
the report be scrutinized by the courts or by government officials ar
by an independent body to confirm that the format and content
comply with legal requirements. There may also be provision for
public review and comment, giving the public the opportunity to
check whether their concerns have been adequately addressed and
represented in the report.

This stage is also likely to involve a detailed review and reassessment
of mitigation measures to confirm that all possible impact reduction
methods have been thoroughly examined.
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Decision Making

In this stage the environmental assessment report is used along with
consideration of other factors and constraints infuencing the decision
In deciding what action to take.

Various methods exist for amalgamating and aggregating information
and indicating the implications of choosing different alternatives for
decision-making (see 3.6). These include cost-benefit analysis, multi-
attribute utility theory and other multi-criteria methods.

Decision analysis is another analytical method that may be useful in
decision making. Its particular feature is that it compares the
outcomes of alternative actions taking explicit account of uncertainty.
It allows the user to incorporate uncertainty into the analysis through
the use of subjective judgement and to see the implications of
uncertainty to the decision.

References provided at the end of the paper contain detailed
information on the above techniques.

Post-Auditing and Monitoring

[t is important to stress that EIA is only one component of
continuing environmental management.

Post-auditing and monitoring are important not only for checking
whether the development conforms to the requirements laid down at
the planning stage, but also useful for judging the quality of the EIA
for future reference. Monitoring will indicate how well the actual
impacts resulting from the development ;pompare with the predictions
made by the study team.

































51

REFERENCES
General

ASEAN Experts Group on the Environment (1982);'ASEAN Environment
Programme 1I, 1983-1987', United Nations Environment Programme, Regional
Office for Asia and the Pacific, Bangkaok.

Ahn, Y. (1982); 'Environmental Impact Assessment in Korea', Paper for CDG-AIT
Regional Seminar on Environmental Assessment and Management in Developing
Countries.

Asian Development Bank (1986); 'Environmental Planning and Management!',
Regional Symposium on &nvironmental and Natural Resources Planning, Manila
(P.O.Box 789), Philippines.

Blum, B. (1984); 'A Handbook on Environmental Impact Assessment for Public
Decision Makers', United Nations Environment Programme, Paris.

ERL (1984); 'Managing Uncertainty in EIA'. Prepared for the Ministry of Public
Housing, Physical Planning and the Environment, Government of the Netherlands.

ERL (1984); 'Prediction in EIA'. Prepared for the Ministry of Public Housing,
Physical Planning and the Environment and the Ministry of Agriculture and
Fisheries, Government of the Netherlands.

ERL (1984); 'Studies on Methodologies, Scoping and Guidelines'. Prepared for
the Ministry of Public Health and the Ministry of Culture, Recreation and Social
Welfare, Government of the Netherlands.

FAO (1982);'Environmental Impact Assessment and Agricultural Development. A
Comparative Law Study'. Environment Paper No. 2. Food and Agricultural
Organisation of the United Nations, Rome.

Harza Engineering(1980); 'Environmental Design Considerations for Rural
Development Projects'. United States Agency for International Development,
Washington D.C.

Horberry, J. (1983); 'Environmental Guidelines Survey, IIED, London.

Horberry, J. (1985); ‘'International QOrganisations and EIA in Developing
Countries', Environmental Impact Assessment Review 5 pp. 207-222,

Horberry, J. and Johnson, B. {1983);'Environmental Guideline Survey:
Recommendations of the Use of Procedures and Guidelines for Environmental
Planning and Assessment Within the FEuropean Development Fund', Joint
Environmental Services of IIED and IUCN, London,

IIED (1981);'Legal, Regqulatory and Institutional Aspects of Environmental and
Natural Resource Management in Developing Countries. A Country Study of
Malaysia', AID/NPS Natural Resources Project, International Institute for
Environment and Development, Washington D.C.



[IED (1981);'Legal, Regulatory and Institutional Aspects of Environmental and
Natural Resource Management in Developing Countries'. AID/NPS Natural
Resources Project, International Institute for Environment and Development.

Jalal, K.F. and Thampi, S.P. (1979);'An Overview of Environmental Impact
Assessment in Various Countries of the ESCAP Region', Paper for the Regional
Seminar on Environmental Impact Assessment, New Delhi.

Lohani, B.N. (1986); 'Environmental Assessment and Management: Trends,
Resource Requirements and Strategies in Developing Countries’, Working Paper
for Asian Development Bank Sympasium on Environmental and National Resource
Planning, Manila.

Muller, F.G. (1982);'Environmental Impact Assessment and Its Application in
Developing Countries', Paper presented at the Seminar of the German
Foundation for International Development on "Improving Environmental Soundness
of Industrial Projects in Asian Countries", Berlin

National Environmental Board of Thailand (1979); '™Manual of NEB Guidelines for
Preparation of Environmental Impact Evaluation', Bangkok.

OECD (1979); 'Environmental Impact Assessment', Organisation of Economic
Cooperation and Development, Paris.

OECD (1985); "Environmental Assessment and Development Assistance,
Environmental Committee, ENV (85) 27, 26 November.

Ooi Jin Bee, (1980);'Report on Institutional Aspects of Environmental Impact
Assessment (EIA) in ASEAN Countries'. Manuscript. United Nations Environment
Programme, Regional Office for Asia and the Pacific.

Suriyakumaran, C. (ed.) (1980);'Environmental Assessment Statements: A Test
Model Presentation', United Nations Environment Programme, Regional Office
for Asia and the Pacific and the United Nations Asian and Pacific Development
Institute, Bangkok.

Thanh, N.C. (1982); 'Environmental Assessment in Asian Countries'. Paper for
CDG-AIT Regional Seminar on Environmental Assessment and Management in
Developing Countries.

UNEP (1979); 'Manual on Environmental Legislation', United Nations Environment
Programme in cooperation with the International Association of Legal Science.

UNEP  (1980); ‘Environmental Impact Assessment: A Tool for Sound
Development', Industry and the Environment, Special Issue No. 1.

UNEP (1982) ; ‘'Environment and Development in Asia and the Pacific:
Experience and Prospects’, United Nations Environment Programme, Nairobi,
Kenya.




53

UNEP  (1982); Guidelines for Assessing Industrial Environmental Impact
Assessment and Environmental Criteria for the Siting of Industry, Vol. 1. United
Nations Environment Programme, Paris.

UNEP (1982);'Guidelines for Environmental Assessment of Development Projects',
United Nations Environment Programme, Regional Office for Asia and the
Pacific and the Asian and Pacific Development Centre, Bangkok.

WNEP (1982); 'The Use of Environmental Impact Assessment for Development
Project Planning in ASEAN Countries', United Nations Environment Programme,
Bangkok.

UNEP, (1982);'Environment and Development in Asia and the Pacific: Experience
and Prospects'. UNEP Reports and Proceedings Series 6, United Nations
Environment Programme, Nairobi.

United Nations, Asian and Pacific Development Centre (1983); 'Environmental
Assessment Projects', Kuala Lumpur, United WNations Asian and Pacific
Development Centre. ‘

WHO  (1977); 'Environmental Quality Planning and Policy in  Developing
Countries', Report on an Interregional Symposium, World Health Organisation,
Geneva.

Wandesforde-Smith, G. (1980);'International Perspectives on Environmental Impact
Assessment’, Environmental Impact Assessment Review, 1 pp. 53-63.

Wandesforde-Smith, G. and Moreira, 1. (1985);'Subnational Government and EIA in
the Developing World: Bureaucratic Strateqy and Political Change in Rio de
Janeiro', Environmental Impact Assessment Review, 5, pp. 223-236.

World Bank, (1982); 'The Environment, Public Health and Human Ecology:
Considerations for Economic Development', Warld Bank, Office of Environmental
Affairs, Washington D.C.

World Bank (1983); 'Environmental Guidelines', World Bank, Office of
Environmental Affairs, Washington D.C.

Scoping
Checklists

Ashworth, G. (1975); 'Environmental Evaluation - A Review of Current
Approaches and Methodology', Research Seminar, University of Salford, UK
(September).

Clark, B.D. et al (1981); 'A Manual for the Assessment of Major Development
Projects', prepared by the Scottish Development Department, Department of
Environment and Scottish Office, HMSQO, London.

Runyan, D. (1977); 'Tools for Community - Managed Impact Assessment!, AIP
Journal, pp 125-135.




Susskind, L. (1979); 'A Preliminary Review of Techniques for Implementing the
Multiobjective Planning Process of the Corps of Engineers', Massachusetts
Institute for Technology, MA, USA.

Screening
Janssen, R. and Nijkamp, P. (1984); "A Multiple Criteria Evaluation Typology of

Environmental Management Problems", paper presented at the VIith International
Conference on Multiple Criteria Decision Making, Cleveland, Ohio, USA.

Prediction

Probability Elicitation Methods

Henrion, M. (1980); 'Assessing Probabilitiess A Review', Technical Report,
Department of Engineering and Public Policy, Carnegie Mellon University, PA,
LSA,

Miller A. (1985); 'Psychological Biases in Environmental Judgements', Journal of
Environmental Management 20 pp 231-43.

Spetzler, C.S5. and Stael von  Holstein, C.A. (1975); 'Probability Encoding in
Decision Analysis', Management Science 22 pp 340-58.

Sensitivity Analysis

Majowski, et al (1981); ' Multiplicative Sensitivity Analysis and its Role in
Development of Simulation Models', Ecological Modelling 12 pp 191-208.

Shaeffer, D.L. (1980); A Model Evaluation Methodology Applicable to
Environmental Assessment Models. Ecological Modelling 8 pp 278-295.

Tomovic, R. (1963); 'Sensitivity Analysis of Dynamic Systems',  McGraw-Hill,
New York.

Evaluation

Ranking and Rating

Eckenrode, R.T. (1965); 'Weighting Multiple Criteria', Management Science 12
pp 180-9Z.

Pratt, J.W. (1974); 'Statistical and Mathematical Aspects of Pollution Praoblems!,
Marcel Dekker Inc., New York, LISA.

Schlager, K. (1975); The Rank-based Value Method of Plan Evaluation", Regional
Planning Division, S.E. Wisconsin, USA,

Pairwise Comparison

Eckenrode, R.T. (1965); 'Weighting Multiple Criteria', Management Science 12
pp 180-92




55

Nijkarnp, P. and Voogd, H. (1981); 'Multicriteria Analysis for Development
Planning', Collaborative paper 11ASA, l.axenburg, Austria.

Presentation
Matrices
Clark, B.D. et al (1981); 'A Manual for the Assessment of Major Development

Projects, prepared for the Scottish Development Department, the Department of
Environment and the Scottish Office, HMSO, London, UK,

Overlay Mapping

McHarg, L.L. (1969); 'Design with Nature, Doubleday and Company, New York,
LSA.

Decision Making

Decision Analysis

Chapman, M. (1981);' Decision Analysis', Civil Service College Handbook, No. 21,
HMSO.

Douglas, J. and Richels, R. (1983) 'Decision  Analysis', EPRI Journal,
September, pp 6-14.

Raiffa, H. (1968); Decision Analysis, Reading, Massachusetts, Adison-Wesley.

Cost Benefit Analysis

Bobm, P. and Henry, C. (1979); 'CBA and Environmental Effects', Ambio, 8, pp
18-24,

ICC (1980); 'Cost Benefit Analysis of Environmental Protection Measures',
International Chamber of Commerce, Paris, France.

Lichfield, N. (1964); 'Cost Benefit Analysis in Plan Evaluation', Town Planning
Review, 35, pp 159-169.

lLoose, V.W. (Ed.) (1979); 'Guidelines for Cost Benefit Analysis', Environment and
Land Use Committee Secretariat, British Columbia,

O'Riordan, T. and Turner, R.K. (1983); 'An Annotated Reader in Environmental
Planning and Management', Urban and Regional Planning Series, 30, Pergamon
Press, UK. -

Swatzman, L. et al (1982); 'Cost Benefit Analysis and Environmental Regulations,
Politics, Ethics and Methods', The Conservation Foundation, Washington DC,
USA.



















1.1

2.1

59

INSTITUTIONS AND LAW

Government Structure

Arcadia has a national assembly presided over by the President.
At the central government level there are:

- sectoral executive ministriess for example, responsible for
public works, health, education, etc;

- state ministries responsible for policy and coordination:
these are primarily concerned with sectors that affect a
number of different executive departments;

- the interior ministry that is responsible for the provincial
level.

Arcadia has 10 provinces of which Bahara is the most economically
developed. The national capital (also called Bahara) is located in this
province.

Each province has a provincial assembly. The government structure
includes:

- a provincial secretariat (responsible for provincial policy);

- a provincial inspectorate: these work to the executive
ministries;

- there are also state undertakings: eg, for water supply,
ete,

Finally, there are local assemblies which are run by local mayors.
The local government structure reports to the relevant provincial
inspectorates but, in political terms, the local assemblies have
considerable power.

The structure is shown in Figure 1.

Environmental Responsibilities

National Level

No one ministry has overall executive power. Implementation of
environmental management activities falls within the traditional
responsibilities of numerous departments and their local agencies.

It was recognised that in order to develop an institutional structure
to enable environmental policies to be progressed, it would be
necessary to establish a new ministry. It was decided to set up a
policy and coordinating ministry under a state minister to be
responsible for environment and resources.
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The responsibilities of the ministry include:

- protection of the natural environment;

- ensuring the protection of the resource base;
- development and environment;

- population.

The duties of the ministry include:

- to develop policy;

- to coordinate programmes and projects;

- to act as a catalyst;

- to provide information for the other ministries, provincial
government, etc;

- to manage conflicts between government departments.

The ministry exercises its power through inter-ministerial committees.
It has the strong backing of the President.

There is a considerable body of environmental legislation and this is
enforced by the different executive departments (eg, agriculture,
Department of Industry, etc).

A considerable amount of the government's resources are used to
train groups at the national and provincial level. While they can
identify action that needs to be taken, the enforcement duties are
carried out normally by the provincial inspectorates.

Environment Law
The key laws and regulations are set out in Figure 2.

This law establishes basic duties for the protection of the
environment. It provides for further requlations, including systems of
environmental incentives, environmental obligations to be attached to
operating licences, public participation, protection of resources and
cultural heritage, provision for environmental quality standards and
pollution control.

Considerable progress has been made in the subsidiary legislation.

Theylare currently drafting reguiations to implement an environmental
impact assessment procedure. '
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Figure 1: Organisation of Central and | ocal Government Agencies
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Figure 2: Existing Environmental Requlations
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