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PREFACE

This report has been produced by Mr Hsiao-Yu Tang over a period of one
year's training at the Centre for Environmental Management and
Planning, Aberdeen University, Scotland. It covers both broad issues
relating to the development of environmental impact assessment (EIA)
and specific ways that EIA might be adopted in Taiwan.

The report is indicative of the growing significance of EIA as an
evaluative tool to assist decision makers 1n both developed and
developing countries. Increasingly it is realised that environmental
and economic issues must be jointly considered in the development
process. There is now a c¢lear need to look for cost effective measures
to assess the likely consequences of proposed development projects.
Mr Tang therefore suggests certain procedures and methods which he
respectfully believes might be of relevance to his country of Taiwan.

It must be stressed that the views exprsssed in this report are those
of the author and do not reflect a policy statement by the Centre at
Aberdeen University. However as the Centre is committed mnot only to
training in EIA but alsc to encourage participants to formulate their
own ideas for the development of EIA, this report is to be welcomed
with the hope it will provoke both reaction and positive actiom to
help protect the environment.

Brian D Clark

Executive Director

Centre for Envirommental Management and Planning
Aberdeen University

01d Aberdeen

Scotland
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SUMMARY

Environmental Impact assessment (EIA) is the systematic examination of
the environmental consequences of projects, policies and programmes.
It has a relatively short history of about 15 years, but it is growing
very quickly in a number of countries.

In Taiwan, Republic of China, EIA is just beginning to grow. The
govermments and public attach great importance to protecting the
conservation of natural resources before development. According to a
"Program of Strengthening Envirommental Impact Assessment” the

following targets are expected to be achieved within the next five
years.

(1) To determine the category and magnitude of developments which
ought to require environmental impact assessment, so that major
construction projects must be examined through the system of EIA

to prevent occurrence of public nuisance and preserve the quality
of environment.

(2) To proceed with research on EIA techniques to establish standard

principles and guidelines, and also set up an eanvirommental data
bank.

(3) To establish the procedure of assessment and the flowing schedule
of approving assessment reports. To consider and discuss the
feasibilty of public participation to make suggestions, and the
necessity of establishing a tracing and supervising system.

(4) To train specialists in assessment administration and management.
Each relevant organization should have a special department with
personnel responsible for EIA.

(5) To review every year the merits and defects of implementation of
this programme and to review after 3 years of implementation the
results of educational training and assessment technique
research. Also to proceed with -the study of relevant
legislation, and to introduce the “Enviroumental Inpact
Assessment Law" after making an overzll review of the subject.

This paper, which 1s based on a variety of foreign experiences,
contains a proposed environmental impact assessment system. For

convenience, the report is divided into a sequence of chapters, as
follows: '

Chapter 1 introduces the evaluation of EIA and its background in
Taiwan, and ocultines the motive and aim of the study;

~ Chapter 2 details EIA in Taiwan including the responsibility,

legislation, current situation and problems, the procedure and
financial aspects of EIA;



Chapter 3 introduces a series of EIA theories from foreign
countries, including the adoption of EIA in developing countries,

some basic concepts, legislation, screening procedure, scoping the
project decision network, monitoring, EIA and EIS;

Chapter 4 introduces 7 different methods of EIA and suggests how a
suitable methodology might be selected;

Chapter 5 describes the design of an EIA system for Taiwan
including the procedure, the types of projects requiring EIA,
methodologies and a check list of questions for various cases;

Finally, Chapter 6 gives ten suggestions and conclusions. It has
become increasingly neccessary to develop further aund refine the
practice of ETA. Through case studies, the analytical tools for
evaluation and for policy formulation can be identified and
assessed. It is hoped that more people will develop an interest in

EIA and study environmental/ natural resources conservation and
envirommental impact assessment.
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CEAPTER 1

INTRODUCTION

1. FOREWORD

After the Second World War, development occurred in many developing
countries, as a result of rapid economic growth through a massive and
accelerated modernisation of the productive structures, based on
industrialization. The aim was to duplicate the economic and
technological conditions already existing in developed countries
mainly through investment in large-scale development projects. Since
the 1950's growing envirommental awareness has increasingly focused
attention on the interrelation between development actions and their
environmental counsequences. In developed countries this has led to the
public demanding that envirommental factors be explicitly considered

in the decision—making process.

Early attempts at project assessment were crude and often based upon
Technical Feasibility Studies and Cost Benefit Analysis (CBA). CBA was
developed as a means of expressing all potential impacts in terms of
resource costs valued in monetary terms. Following the assessment of a
number of major developments, such as the proposed third airport at
London and the Aswan Dam, using CBA techniques, a new evaluation
approach was developed which came to be known as Environmental Impact
Assessment (EIA). The concept of EIA was also seen by the environment

lobby as a potentially useful tool to assist their cause.

The basic legislation for environmental impact studies was first seen
in the U.S.A. with the National Environmental Policy Act (NEPA) of
1969. It was the first law signed in the decade of the 1970's and it
gave significance to environmental issues and considerations since the

January 1, 1970 effective date by Richard Milhous Nixon the President
of the USA. There are four purports:



"To declare a naticnal policy which will encourage
productive and enjoyable harmony between man and his
environment; to promote efforts which will prevent or
eliminate damage to the enviromment and biosphere and
stimulate the health and welfare of man; to ernrich the
understanding of the ecological systems and natural
resources lmportant to the Nation; and to establish a
Council on Environmental Quality."

An envirommental assessment (EA) refers to a concise public documant

that serves to provide sufficient evidence and analysis for

ir

determining whether to prepare aa enviroomentzl impact statement {(EIS$)
or a finding of no significant impact (FONSI). Peading this
determination information frem the EA can aid an agency's compliance
with NEPA whez mo EIA is necessary or facilitate preparation of an EIA
when one 1g deexed to be necessary. The components of an FAS should
be similar to the components of an EIS. As originally listad ia NEPA,

ke
the ETA was to address the following five points:

(1) the environmental impact of the proposed action;

(2) any adverse environmental effects which cannot be avoided should
the proposal be implemented:

(3) alternatives to the proposed action;

(4) the relationship between local short—term wuses of wman's
environment and the maintenance and enchancement of long-term
productivity; and

(5) any irreversible and irretrievable commitments of resources which

would be involved in the proposed action should it be
implemented.

The basic purpose of NEPA was to insure that the environment is
considered in project planning and decision-making aleng with
traditional technical factors and economic analyses. The environment
must be considered in conjunction with these factors rather than
separately after other decisions have been made based on technical and
economic grounds. Accordingly, EIA has evolved as a comprehensive
approach to evaluation, in which environmental, as well as economic

and technical considerations, are given their proper weight in the

decision—making process.



In 1979, President Jimmy Carter signed an executive order (a statement
of the President with the force of law) relating to the implementation
of NEPA for U.S.-funded projects abroad. The key sections of the order
require that federal agencies preparing EISs for foreign projects take
account of (1) the potential impact on the global commons, (ii) the
possibility of trans-border effects, (iii) protection from any
emmissions prohibited or regglated by U.S. law, and (iv) potential

impacts on ecosystems designated to be of internatiomal importance.

NEPA 1is veary much a reflection of the importance placed on "the
legislative approach" under the American systém of goveroment. Under
this system the general public, operating through the courts, act as
the watchdog cn government. With NEPA it was a series of ceostly court
challenges to government decisions that eventually 1led to an
improvement 1n agency performance. Such an approach requires the
presence of well organized, well funded and influential environmental
lobby groups since concerned individuals seldom have the resources to
undertake legal proceedings against governments or large industries.
Under the legislative option for EIA, as practised in the U.s.,

"enforcement" is achieved by public pressure operating through the

judiciary who are the final interpreters of the statute.

EIA is the systematic examination of the environmental consequence of
a project, policies and programmes. Its main objective is to provide
the decision-maker with an account of the implications of alternative
courses of action before a decision is made. The results of the
assessment are assembled into a document referred to as an
Enviroomental Impact Statement (EIS). Usually decision-makers are not
involved throughout the planning and assessment process as this is
normally considered to be a technical exercise, When an EIS has been
prepared it is used by decision-makers as a contribution to the

information base upon which a decision is made.

A growing number of countries around the world have adopted EIA as a
tool for considering the potential environmental and socio—economic

cousequences in planning for human health and for the improvement of

environment.



As a recognisable activity EIA has a relatively short history of about
15 years. Yet major changes have occurred over that period in the
concept and practice of EIA. The United States and Canada were among
the first countries to establish formal EIA procedures and the systems
developed in each country have evolved over the years to a high degree
of refinement. In this context, EIA has a very important role to play
in ensuring human health and in the sensible wutilization of

environmental rescurces.

The object of this paper is to describe a number of possible
methods of undertaking EIA. It 1is hoped that 1t will provide good
reference information for the CGovernment to decide about environmental
policies. Furthermore, it is hoped that it will appeal to a wider

audience and that concepts will be useful for decision-mskers.

2. BACKGROUND IN TAIWAN

Taiwan is neither large in size nor rich in natural resources. It
is an island situvated in the sub-tropical northern hemisphere. It has
a surface area of about 36,000 square kilometers of which most is

hilly and mountainous, less than one-third being flatlands (Table 1).

Table 1

DISTRIBUTION OF THE LAND AT VARIOQUS ELEVATIONS

Elevation (m) Land area (ha) Percentage (Z)
Under 100 1,082,000 ' 30
100 — 1,000 1,366,000 38
1,000 - 1,500 437,000 12
over 1,500 713,000 20
TOTAL 3,598,000 100



Rivers originmating in the central mountain ranges are generally short
and rapid, excepting the Kaoping, Tsengwen and Tamsui rivers, which
flow across the plains. Topography tends to show sharp variation,

partly as a result of long ages of flooding and erosion by rivers.
Over 90X of Taiwan Island is classified as non-registerad agriculture

and forestry (Table 2).

Table 2

THE CLASSIFICATION OF LAND USE

Land Use Area (ha) Percentage (%)
Agriculture and forestry 1,511,455 42.0
Building comstruction 126,777 3.5
Transportation and irrigation 64,592 1.8
Other 54,636 1.5
Non-registered land 1,840,550 51.2
TOTAL 3,598,000 100.0

The climate of Taiwan is characterized by warm temperature and
abundant rainfall (Table 3).

Table 3

MEAN ANNUAL TEMPERATURE AND RAINFALL

Position Temperature Rainfall
The north of Taiwan 21.7% (71.1°F) 2,340m (92")
The middle of Taiwan  22.5°C (72.5°F) 1,5%mm (62.7")
The south of Taiwan 23.8°¢ (74.8°F) 1,961m (77™)



Its mild weather and intensive rainfall are favourable for both animal
and plant culture. Vegetation is categorized by changes in altitude
which create tropical, sub-tropical, temperate and alpine climate
zones. The most extended zone is the sub-tropical followed, in order,

by temperate, tropical and alpine areas.

Acress from the southeast mainland of China, Taiwan is situated at an
area where continental aad oceanic influences interact and is itself
an arez of special geographical and geologicazl landscape heavily
influenced by an oceanic climate and high average rainfall. The
isiand's mountains and valleys exhibit special formations. Animal and
plant 1life have developed within special ecological systems that

are characteristic of Taiwan, called "Forwosan'.

The island's high percentage of mountainous terrain causes abruptly
descending, rapid rivers and soil destruction. In such an environment,
where erosion and sedimentation are significant, lané reclamation and
water conservation efforts are of great importance in the control and

management of these envirommental forces.

Consequently, apart from roles in the comservation of natural
ecosystems, the function of environmental impact assessment 1is of
value in the conservation of land resources and in forest protection.
Within the island's singular topographical and climatic environment,
the safety of people and property in downstream areas is associated
with careful planning to assure that the upstream areas are managed in
accordance with principles securing a balance between the laws of
nature, These "invisible" effects must be taken into account along
with competing economic considerations. The establishment of an
environmental Impact assessment system is, thus, more significant to

Taiwan than to areas in many other countries.

3. MOTIVE AND AIM OF STUDY

In the past thirty years the rapid growth of industrial development,
personal incomes and population has resulted in the fact that

conflicting demands on land use are common.



Due to the steep terrain of the country, weak geological formations,
erodable soil and intensive rainfall during the summer season,
hillside farming, without proper soil conservation facilities, usually
causes erosion problems in mountainous areas. Sediment and debris are
carried by flood from mountainous areas to lower plain areas and are
deposited in stream beds causing flood damage in that area. Also, dua
to an increase in population and of industrial development, land for
residential dwellings and cemetries is urgently nec¢assary.
Correspondingly, population pressure and the use of pesticides and
fertilizers as a result of the intensification of agriculture, often
ill-suited to the agro-ecological systems of a2 region, are degrading
and depleting the resource base. The equitable distridbution and
efficient use of land, water and other productive resources, in a
zmannetr that shows due regard for ecological balance and envirommental
protection is of prierity if human health, the improvement of

envirorment and Iincreased preoduction are to be ensured.

EIA is a relatively new concept that emerged in-the 1970s as a direct
consequence of world-wide emnvironmental concerns. It has evolved into
a2 highly-developed decision-making tool and has become wide-spread
throughout the world. It i1s an important mechanism whereby developed
and developing countries can obtain information on the environmental
Impacts of major developments and incorporate it into decision-making.
EIA has the potential to benefit both the environment, people, as well
as industry. By mitigating undesirable environmental impacts in

advance, economlc savings can be achieved.

This study of natural resources conservation and EJA, undertaken in
the Department of Geography, University of Aberdeen, has collected
detailed information on the development and utility of EIA with a view
to designing a procedure for EIA in Taiwan. At the same time, it is
hoped that this paper will be of use to the decision-maker, in

addition to those concerned with the preparation and appraisal of EIA,



CHAPTER 2

THE CASE OF ENVIRONMENTAL IMPACT ASSESSMENT IN TAIWAN

1. RESPONSIBILITY

The Executive TYuan (Cabinet) 1is the  Thighest administrative
organization in the Republic of China. There are several ministries
and councils, two special municipalities and - a Taiwan Provincial
Government under the direct Jjurisdiction of the Cabinet. Under _the

jurisdiction of the province are sixteen counties and four cities.

The Department of Health is one of the subordinate organizations of
the Executive Yuan, The Department’s major task is to handle the
health affairs of the nation. It has the Bureau of Envirommental
Protection (BEP) which has the role of pollution prevention for the
nation. The BEP has six. divisions: Comprehensive Planning, Air

Pollution Control, Water Pollution Control, Environmental Sanitation,

Toxic Substances Control, and Laboratory.

The Taiwan Provincial Government has a Bureau of Environmental
Protection under the Provincial Health Departmeat. Taipei and
Kao-hsiung Municipal CGovernments have a Bureau of Envirommental

Protection separate from the Municipal Health Bureau.

The central govermment plays a different role from the provimcial or
municipal govermments in that it sets national policies and goals
while the provincial or municipal governments retain control over most
of the actual action and implementation of national policies. The

agencles concerned with environmental protection are shown in

Figure 1,



Figure 1
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As EIA requires inputs from a variety of disciplines, there is a need
for coordination between and within these. Technical inputs,
administrative inputs and specialist inputs ars handled by the Bureau
of Environmental Protection. The Department of Health acts as the
office respomnsible for promoting and conducting EIA. Due to the
importance attached by the Governmment to the environmment, the status
of the responsible department was elevated by the establishment on
22nd August 1987 by a new Envirommental Protection Administration,
responsible for EIA and all matters relating to environmental planning

and management.

2. LEGISLATION

In Taiwan, Republic of China, no legislation for the Envirommental
Impact Assessment System has yet been developed. This is currently
being reviewed and two elements pertinent to this review can be
identified.

(1) Enactment of public nuisance preveuntion statutes such as Water
Contamination Prevention, Air ©Pollution Prevention, Noise
Pollution Control, Garbage Disposal, which are designed to cope
with problems of public nuilsance which may arise after the
implementation of development for which preventive measures are
adopted, These are, however, merely an expresslon of prohibition
and regulation. They cannot directly prevent the occurrence of
environmental problems, even in areas declared under pollution
control where disputes cannot be avoided because there is no

definite assessment basis.

(2) Though the statute concerning regional planning such as the
Regional Planning Act and others concerning Urban Planning,
National Park, Water Conservation, Forestry, Cultural Property

Preservation, Tourism Development, etc., contain text involving



the analysis of the present status of nature, society, economy
and cultural property preservation, it only explains and
emphasizes the present envircnmental situation, and does not
prescribe the process of predictive assessment regarding the
environmental capacity and its impact bearing on the area under
planning, for reference to the decision making authority.
Therafers censidering regional plamning as a whole and the way of
selecting and exploiting the best natural resources, our present
laws still lack a «concrete and explicit set of rules and

regulations.

Since 1986, however, a2 number of projects undertazken in hillside aresas
have been subject to EIA under legislation introducad by the

Conservation and Use of Slopeland Resources Act.

The resolutions passed by the Executive Yuan 1834th session on 13ch
October 1983, stated that from now on all the Government's major
eccnomic constructicn plans, natural resources and tourism development
plans, as well as large scale factory construction by the private
sector which may cause envirommental pollution, must be assessed and
the impact on the enviromment taken into consideration before the
application for planning permission. The Department of Health will

then accept the application and file as part of the Programme.

The Department of Health has followed up on the resolution mentioned
above, and formulated a "Programme of Strengthening Environmental
Impact Assessment” which has gained approval for implementation from
the Executive Yuan early in 1985, Within the next five years, all
major econcmic development projects, development of tourism resources,

and bullding of polluting factories, will be required to comnduct EIA
and to prepare EISs,



3. EXECUTIVE SITUATION AND PROBLEMS

From 1979 to 1982, academic institutions and private consultant
companies within the country have submitted plans to the govermment
planning department concerning envirommental impact assessment of
various construction works. Eight of these proposed assessment plaus
are significant. These include comstruction of highways, reservoirs,
comnunity development projects, industrial zone developwents and
thermo—electric plants. Most of the reports, however, were limited in
their ability to actuaily achieve an optimzl environmentally
acceptable development proposal. Indeed, four areas where improvements

are possible can be recognized as:

(1) The use of EIA is limited in that it does not consider and
adequately respond to the result of the envirommental impact
assessment at the initial stage of planning and is therefore of

limited wvalue as a tool to ensure environmmentally sound

development.

(2) The assessment system is not fully established, and the technique
of assessment is limited. In addition the present environmental
data in this country cannot be effectively utilized because there

is no systematic data collection and dissemination.

(3) The interests of different groups vary and, as a result, so do
their perceptlions as to the role and contribution of EIA to
planning. In this way, the suggested procedures for implementing

statutory EIA vary between govermnment departments and agencies.

(4) In the absence of relevant legislation or regulations to support
an environmental impact assessment system, EIA will not develop.
This is exacerbated by a shortage of trained personnel with which

to develop a procedure and implement EIA's.



4, THE PROCEDURE OF ENVIRONMENTAL TMPACT STATEMENT

Environmental impact assessment is5 a rultidisciplinary process. It not
only relies ou specialist knowledge of nature, humanities, society,
economy etc., to carry out the work of amalyzing, examining and
judging, but it also relies on opinions suggested by relevant parties
in accordance with their different functions, to assist the decision
making authority in making an overall consideration of the factor in
felation to the enviroamental problem. Therefore, whether the
environmental impact assessment possessas any substantial
significance, and whether the consideration of the problems of
environment can influence the process of plan decisien, depends

entirely upon the extent of the assessment procedures.

Apart from nuclear power plants, which are subject to different
assessment regulations, those major cowmstruction and development
projects which require assessment must submit environmental impact
assessment reports along with the planning application according to

the following procedures (Figure 2).

Fligure 2 shows the examination and approval schedule of an
envirommental impact assessment report. Explanations of the procedures

are given below.

A, To put forward a draft environmental impact assessment report

The developer should consult the prescribed items laid down as
assessment technique standard principles or guidelines, while
investigating, predicting, assessing and distinguishing the impacts on
the enviromnment according to the development plan and/or the
alternative scheme, and also to put forward thirty copies of the

initial draft of environment impact assessment report (referred to as



Figure 2
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assessment report hereafter) to the development plan approving
organization and the organization in charge of envirommental

protection.

The assessment report draft should include the following five items:

(1) The development plan's purposes and its contents.

(2) The present condition (land-use, environmental quality, precious
or distinguished natural and human cultural resources) of the
development project site.

(3) The assessment result (the unavoidable long and short term impact
within five or ten years, the permanent or the unrecoverable
mode of resources utilities) of the development plan and/or the

alternative development scheme.

(4) Environmental preservation or public nuisance preventive

measures.

(5) Appendix (assessing methods, types of prediction model, views

from relevant organlzatious or opinions of the general public).

B. Examination of assessment report draft

The organization in charge of environmental protection should examine
the assessment report draft together with the plan approving
organization, and at the same time seek opinion from relevant
organizations, then either decide whether amendment is necessary, or
suggest rectifying measures that should be made to the development

project,

The duration of examining the assessment report draft should not be

longer than two months.



C. Amendment of assessment report draft, collection and

classification of reviewed opinions

Regarding the assessment report draft or the development plan of which
certain development items needed to be rectified, the developer should
collect and classify all reviewed opinions and after necessary
amendment of such items, prepare thirty copies of the assassment

report and forward them to the organizatiom in charge of environmental

protection.
If the developer finds the reviewed and amended opinions not

acceptable, he should produce supporting document explaining the

reason why they are not acceptable,

D. Distribution of assessment reports and reviewed opinions

The organization in charge of environmental protection should
distribute and forward the assessment reports and the concerned
reviewed opinions to the relevant organizations and the development
plan approving organization for the purpose of reference for planning,

examining and approving.

E. Announcement of assessment report in the public newspapers

The organization in charge of environmental protection should announce

the assessment report and the summary of relevant reviewed opinions in

the government-owned newspapers.

F. Other coordinating items

(1) The review of the organization in charge of envirounmental

protection should be carried out jointly by members from relevant

organizatlons, scholars and specialists.

(2) 1If two or more developers undertake development activities at the



same locality simultaneously they should conduct an EIA jointly.
(3) Standards and principal guidelines for EIA's should be compiled

by the organization in charge of environmental protection jointly

with the development plan approving organizatiom.

5. fINANCIAL ASPECTS .OF ENVIRONMENTAL TMPACT ASSESSMENT

The operation of envirommental impact assessment mainly includes (1)
data collection, (2) analysis and prediction, {(3) experimentation on
model projects, (4) communication of all findings on assessment and
analysis and to suggest preventive measures, (5) reporting, (6)

reviewing, monitoring and auditing.

The proportion of expenditure represented by the first five items is
comparatively higher.as it includes data collection and analysis which
mist be undertaken at the time of planning whether an EIA is conducted
or not. This must- be considered therefore at the time of budgeting.
Experience 1in this country suggests that EIA's have accounted for
between 0.01% and 1.85% of total project cost depending on the nature
of the project and of the EIA; some NI $800,000 to NT $20,000,000.
Actual costs depend on the availability of data, and the time limit

imposed, however.



CHAPTER 3

THE THEQRIES OF ENVIRONMENTAL IMPACT ASSESSMENT

1. THE ADOPTION OF ENVIRONMENTAL IMPACT ASSESSMENT IN
DEVELOPING COUNTRIES

Environmental impact assessment has been applied to the analysis. of
projects, such as large scale industrial plants and infrastructure
projects (roads, dams, etc.) as well as agriculture aad irrigation
projects, housing and urban development, wmining and energy (fossil
fuel, nuclear power plants, oil and gas production, etc.). It has been
much less frequently and less effectively applied at the planning,

programme and policy- levels.

Environmental impact assessment has been adopted in most of the
industrialized countries, with either established formal procedures,
such as U.S5.A,, Candda, France, and most recently the Netherlands and
Japan; or incorporated envirommental impact assessment into the
existing planning systems, such as the United Kingdom and the Federal
Republic of Cermany. Some of the East European countries have also
incorporated multi-purpese appraisal methods into their planning

systems, such as Poland and Czechoslovakia.

Some sort of environmental impact assessment is also required by many
national governments in developing countries. Among them could be
mentioned Argentina, Brazil, Fiji, India, Indonesia, Korea, Malaysia,
Mexico, Philippines and Thailand. Most of these countries are situated
in Latin America or Asia, and belong to the group of "Newly

Industrialized Countries".

Development assistance has been another field of application of
environmental impact assessment related to developing countries. Both

multilateral and bilateral lending institutions have given attention



to the topic of environmental impact assessment. For example, the
World Bank created the Environmental Affairs Division in 1974, and
subsequently issued specific guidelines for environmental assessments.

In 1980 the World Bank, along with the United Nations Environment
Programme (UNEP), the United Nations Development Programme (UNDP) and
the regiomal development banks, signed a declaration which advocated
the need to assess the environmental impacts of development projects.
In 1982 they established, as a general policy, "not to help finance
any project that seriously cowpromises public health or safety, causes
severe or irreversible environmental deterioration or displaces people
without adequate provision for resettlement” (World Bank, 1982). In
1984  this poliecy 1included aspects rtelated to international
environmental - agreements, transboundary envirommental problems. and

natural protected areas.

Among the ©bilateral lending institutions, the .S, Agency for
International Development (USAID) was the first to formally recognise
the wueed to assess the environmental consequences of their
initiatives. Since 1976 USAID requires an Initial Environmental
Examination {IEE) to be carried out on all projects and an
environmental impact assessment in cases where the impact is expected

to be significant,

Although no other bilateral aid agency has yet established a policy
and formalised procedure for EIA such as USAiD, steps are being taken
in this direction. For example, the aid agencies of Organization for
Economic Cooperation and Development (OECD) countries have recently
begun addressing this dissue and passed several recommendations
regarding the establishment of EIA policy and procedures for assessing

proposed development activities in developing countries.

The United Nations (UN) and other international organizations, namely
UNEP, UNDP, WHO (World Health Organization), FAO (Food and Agriculture
Organization) and UNECE (United Nations Economic Commission for
Europe), have also given attention to EIA, through scientific

research, development of methodologies and guidelines and training.



2.

BASIC CONCEPTS

The purpose of an EIA is to determine the potential environmental,

social, and health effects of 2 proposed development. It attempts to

assess the physical, biological and socio-economic effects in a form

that permits a logical and rational decision to be made. Attempts can

be made to reduce potential adverse Impacts through the identification

of possible alternative sites and/or processes. There is however no

general and universally accepted definition of EIA and never can be.

The following examples illustrate the great diversity of definitions:

(B

(2)

(3)

(4)

(3)

"... an activity designed to identify and prediet the impact on

man's health and well being, of legislative proposals, policies,
programmes and operational procedures, and to interpret and
communicate information about the impact" (Munn, 1975).

"... to identify, predict and to describe in appropriate terms
the pros and coms (penalties and benefits) of a proposed
development. To be useful, the assessment needs to be
communicated in terms wunderstandable by the community and
decision-makers and the pros and cons should be identified on the

basis of criteria relevant to the countries affected" (UNEP,
1978).

"... an assessment of all relevant environmental and resulting

social effects wnich would result from a project" (Battelle,
1978)

"... assessment consists in establishing quantitative values for
selected parameters which indicate the quality of the environment
before, during and after the action" (Heer and Hagerty, 1977).
"... the systematic examination of the envirommental consequences
of projects, policies, plans and programmes. Its main aim is to
provide decislon-makers with an account of the implications of

alternative courses of action before a decision 1s made" (PADC,
1981).



There exists at present no clear definition of EIA. Perhaps it is just
as well that this is so. For environmental Impact assessment is still
a growing, changing concept, and the lack of a text-book definition
facilitates its further development, Having said that, it must also be
stated that EIA does not attempt to be "all things to all men'. Thera
is a consensus on several basic tenets of EIA, its aims and its
objectives, and these will be presented in the following (Ahmed, Yusuf
J., 1985).

First of all EIA is a study of the effects of a proposed action on the
environment, In this context, "enviromment™ is taken to include &all
aspects of the natural and human environment. Therafore, depending on
the effects of scale of the provosed action, an EIA may include
studies of the weather, flora and fauna, scil erosion, humzn hezlth,
urban migration or employment, etc., that is to say, of &all physical,
biological, geographical, social, economiec and other Impacts.

Naturally, the nuamber of studies will vary from action to action.

Secondly, EIA compares wvarious alternatives by which a desired
objective may be realized and seeks to 1dentify the one which
represents the best comblnation of economic and environmental costs
and benefits. Naturally, there must be a trade-off between the pluses
and the minuses. Adverse environmental impacts may be reduced at
higher project cost. Conversely, economic benefits may be enhanced at

sonme environmental cost.

Thirdly, EIA is based on a prediction of the changes in environmental
quality which would result from the proposed action. For example, how
will the proposed coal-burning electricity generator affect air
quality in the adjacent villages? In the case of some impacts {(e.g.
those on water or air quality), prediction can be based on existing
mathematical formulae. For others (such as social impacts) numerical
analysis cannot be employed. Regardless of how predictions are
derived, though, they are not facts and should not be presented as

such.

Fourthly, EIA attempts to weigh environmental effects on a common
basis with economic costs and benefits 1in the overall project

evaluation. If this 1s done, the decision-maker 1s less likely



inadvertently to overlook an environmental consequence in arriving at
his decision. Also he is less susceptible to charges of "undue
influence", which tend to arise when environmental effects are

considered separately from economic effects.

Finally, EIA is a decision-making tool. Its ultimate objective is to
aid judgemental decision—making by giving the decision-maker a clear
plcture of the alternmatives which were considered, the envirommental
changes which were predictad, and the trade-offs of advantages and
disadvantages for each alternative. The document produced, regardless

of its format, should therefore include a set of recommendations.

3. LEGISLATION

At the political 1level there are two basic options to consider in
establishing EIA procedures - the legislative option or the policy
option. The choice depends on a number of factors such asg the
political system of the country, the current persuasion of the
government towards environmental concerus, social and economic

conditions, and the interest of the general public.

The legislative option is the more formal legal approach in which the
EIA procedures become law and are enforced by the courts. The
advantages are that such procedures are mandatory, regulations can be
developed to direct and control various activities, and the
requirements are enforceable. Disadvantages include the cost of the
bureaucratic machinery required to administer the legislation, the
time lost when the law 1s challenged in the courts, and the loss of
flexibility in dealing with unique types of projects and/or

environments.

The policy option as a basls for EIA procedures means that systems are
developed and incorporated within the administrative wachinery of
government. Under this option the rules and regulations are not
enforceable in a legal sense. The advantages include greater direct
contrel over the process, more opportunity to alter procedures in

light of experience, less administrative costs, and avoidance of long



project delays due to legal arguments. The disadvantages are that the
entire system 1s more vulnerable to political whims, it may be
difficult to force agencies to take their responsibilities seriously,
and the concerned public may not be able to directly challenge a final
decision with which they disagree.

From literature on EIA has generally focused on the application of EIA
procedures, methods and predictive techniques with little attention
being paid to the subject of screening. This oversight perhaps results
from the manner ir which procedures for EIA are introduced in

different countries. Four approaches can be identified.

(1) Specific EIA legislation - for example: Australia, Philippines,
Canada and U.S.A.

(2) General legislation relating to EIA - for example: Malaysia, New
Zealand and Thailand.

(3) Informal procedures - for example: India, Indonesia and Papua New
Guinea.

(4) Ad hoc application - for example: United Kingdom, Nepal and Sri
Lanka.

Whatever the legal ©basis for EIA, some criteria govern its
application; whether by specific codes or by informal mechanisms such
as the likely degree of public opposition or environmental setting.
Given the different mechanisms by which EIA may be required,
literature has generally described the various legal frameworks rather

than evaluating screening procedures (Tomlinson, 1986).

4, SCREENING PROCEDURE

The concept of screening was to control the extent, and hence the
cost, of an EIA. During the development of screening procedures the

following two objectives require consideration:



(1) The procedure should be comprehensive, clearly ideantifying all
projects that ought to be subject to EIA

(2) The procedure should be practical, quick and easy to use, thereby
reducing delay to those projects not requiring an EIA

On examination of project types, it 1s possible to subjectively assign
broad groups of projects dinto those of potential envirommental
significance and those for which their scale and naturz can be
adequately addressed by the normal permitting procedures. However the
determination of screening is difficult. It may prove costly in terms
of time and resources if projects with no significant enviroumental
effects are screenad. An alternative strategy is to use a Ltwo stage
screening process as illustrated by Figure 1, in which an initial
screening quickly removes those projects for which a decision om EIA
is easy, while secondary screening addresses the more difficult

projects.

Screering methods may be categorised according to whether they are
applied in advance of project proposals, i.e. within a procedural
framework, legislative or :in a code of practice, or are applied on a
case by case basis (see Appendix A)., On the whole, procedures for EIA
differ from country to country. For example, the EIA process applies
to projects, programmes and activities which are initiated by federal
departments or agencies in Canada. A two-step self-assessment of -the
likely impacts of the proposed project is the key aspect of the
federal procedure. And these have the objective of ensuring that the
proponent 1s aware of the information required by the panel, technical
reviewers and the public. Finally, the public has the right of appeal
to their parliamentary representative and/or the Cabinet should they
disagree with a decision that has been made by the responsible
ministers (Figure 2).

To be able to state in advance of a project proposal those criteria
which will determine whether a project 1is likely to give rise to
significant environmental consequences assumes more certainty about
the effects, technical solutions and social judgement than is

reasonable. Nevertheless, it 1s possible to expect the occurrence of



certain types of envircamental problem, although their magnitude will

be dependent upon local ecological and socio-economic characteristics.

Figure 1

IDEALIZED SCREENING PROCEDURE

All Projects

Project Exempt Uncertainty as to Mandatory EA Initial
from EA Need for EA for Project Screening
Preliminary Secondary
Environmental Screening
Assessment
Normal Autherization Undertake EA

The United Nations Environment Programme (1980) has developed a set of
guidelines for the assessment of Industrial activities, in which
guldelines are given on how to undertake an Initial Environomental
Examination (IEE). Figure 3 indicates the various steps of a general

assessment procedure within which IEE is incorporated.



Figure 2 Basic Steps in the Canadian Environmen:tal Assessment
Review Process
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Figure 3 The UNEP Guide to Assessing Prcoposad Oevelosments

Step 1 ldentifty Problems ane Specily Alternatives
* Srate problems and requirements
® Nature and extent cf each alternative

v

Step 2 Assemble Available Data
o Collect data relevant to each site and process/operation alternative

o Referance to national/intarnational lists of priority chemicals
a2

Stap 3 Agsess Staff Competence
® In-housa sufficiency or external assistance required?

ey

¥

Step 4 Initial Impact Identitication
* Review of site and construction/process alternatives in relation (o the
available data on the existing environment
® |dentification of impacts via an “interaction’ matrix

Stap 5 Preliminary Assessment
® Application of Screening Tests—are there any potential adverse impacts
generated by the proposed development?

PRELIMINARY ASSESSMENT PROCEDURE

Step 6 Preparation & Execution of Detailed Baseline & Process Studies
@ Detine terms of reference for further environmental assessment tasks:
appoint appropriate specialists
® Execution of detailed studies—data collection & analysis

Step 7 Identification/confirmation of Potential Adverse Impacts
® On existing environment
® |Initial consideration of appropriate constraints during construction and
operational phases of the development

L

Step 8 Impact Assessment

® Assessment of impacts of the project activities in terms of their exposure,

naturs, reversibility, directness and cumulative and synergistic effects
3

Step 9 Summarize and Present Findings

® Summary sheet

® Provisions for follow-up surveillance and monitoring

DETAILED ASSESSMENT PROCEDURE




As indicated earlier, a list of projects could be identified which are
more likely to require an ETIA. Such a list is often termed a positive
list and may be compiled from a review of existing developments,
1dentifying those projects giving rise to significant environmental
concern. Alternmatively, such lists adopted ian other countries could be
examined. Some indications of the environmental significance of
projects also may be gained by an examination of the existing
licensing/consent requirements. Projects which seldom give rise to
adverse environmental consequences can be entered on to a negative
list for which an EIA 1{s not required. In the case where
classification is difficult, an intermediate status can be created in
which other screening techniques may be applied. Lists are one of the
simplest approaches to screening, they are easy to use and are raadily
understood, although some research and extensive discussions are

necessary to formulate an agreed list.
Difficulties with the list approach arise from the following factors:

(1) 1individual projects within a particular project type cam have
variations in plant design, layouts, ete. which can influence the

size and form of envirommental consequences;

(2) size variations of projects within the same project type will

cause differences in impact magnitudes;

(3} knowledge of individual projects provides no guidance as to

possible cumulative impacts;

(4) agreement on whether individual projects should be listed may be
difficult,

In order to further define these intermediate status projects it is
necessary to develop a series of attributes which are indicative of
whether a particular project type 4is 1likely to give rise to
environmental consequences. This may be achieved through the use of

criteria and thresholds (Tomlinson, 1986).

As will have become apparent, each of the screening methods has
different strengths and weaknesses, consequently the combined use of



such methods can overcome individual weaknesses. Associated with the
different screening methods are varying degrees of simplicity and ease
of operation. The application of a rigorous screening method to all
projects could lead to delays to the system, consequently a gradual
increase in complexity 1In accordance with the difficulty in
determining whether an EIA is needed for an individual project may
prove a beneficial approach. However, as has been observed, the
content and value of an IEE can vary enormously depending upon the
procedures to be followed. There are some criteria, process and

example of screening in some countries (see Appendix B).

3. SCOPING

Scoping 1s the term given to the process of developing and selecting
alternatives to a proposed action and Identifying the issues to be
considered in an EIA. Essentially it is a procedure designed to

establish the terms of reference for an EIA., Its aims are:

(1) to identify concerns and issues regarding consideration;

(2) to facilitate an efficient EIS preparation process;

(3) to enable those responsible for EIA to properly brief the study
team on the alternmatives and impacts to be considered at

different depths of analysis;

(4) to provide an opportunity for public involvement;

(5) to save time (Tomlinson, 1984).

Scoping addresses itself to the 1dentification of significant 1issues
by the careful consideration of existing information relevant to the
assessment as well as the organized involvement of other agencies and
consultations with the public. Beanlands and Duinker (1983) have
identified two categories of scoping. They are social scoping and
ecological scoping. Through the application of these two scoping
activities significant 1ssues may be determined. It i1s important,

however, to remember that the term impact attaches a value to change



either positive or negative and thus related to social scoping. Change
on the other hand has no intrinsic wvalue and it is the role of social
scoping to determine the issues of social importance, while it is the
role of ecological scoping to determine which changes may be predicted

or measureaed.

Scoping is not a discrete exercise as it may continue well into the
planning and design phase depending on whether new issues arise for
consideration. As suggested, there is no method for identifying
significant issues, but rather an assemblage of interactioms and
discussion between the publie, wvarious agencies, and the project

proponent.

Both scraening and scoping activities are important stages in EIA's,
although their exact boundaries are often blurred. A variety of
approaches are available, each with various strengths and weaknesses.
It 4is therefore important that appropriate methods, perhdps in

combination, relevant to the needs of individual countries, are

adopted.

While approaches to screening are reasonably well documented, scoping
does not have any specific methods and hence only a few documents
focusing upon this subject exist. Those which do tend to report the
advantages which can be gained fromm scoping. In an efficient scoping
procedure, the unnecessary expenditure of time and financial resources
on irrelevant issues are minimized, essentially streamlining the ETIA.
With the aid of involvement of the public, acceptable terms of
reference for the EIA can be developed, thereby reducing the
likelihood of a major controversy once an EIS has been prepared. The
scoping activities should also assist in the coordination of action
from the various agencies involved, in theory, it is equally possible
that early public involvement and inter-agency politics could cause
delays to the EIA rather than minimize them. It is impossible to
suggest which view may be correct, since little evidence exists for
elther at present. As scoping relies to a great extent upon the
exchange of Iinformation and concern between the interested parties
including the public, an appropriate organization 1s essential if

difficulties are to be avoided.



While the detailed results of a scoping exercise will depend upon the

specific nature of the project proposal under comsiderationm, there are

a2 number of themes which seem to be of common concern:

(1)

(2)

(3)

(4)

(5)

(6)

The first concern of the public with respect to environmental
matters Is human health and safety. All other concerus are
subordinate when Man's health is in jeopardy as a result of

proposed development.

The public will have a great concern for potential losses of
important commercial species or commercially available
production. The reverse would hold true regarding an increase in

the numbers of undesirable species.

Society can be expected to place a high priority on species of
ma jor recreational or aesthetic importance, whether or not they

support commercial activities of any consequence.

Specific-interest groups will usually gain broad public support
in their concern for rare or endangered species on the basis that
mankind has special custodial responsibilities regarding their

preservation.

Next to the direct impacts on valued species, the public can
normally be expected to be concerned over the loss of habitat as
it represents a foreclosure on future production, whether or not

the habitat is currently being utilized to capacity.

In all of the above cases, public concern will be heightened in.
relation to perceived imbalances between supply and demand of

specles or habitats within a local, regional or national context.

The scoping of the project is best done after the engineering and

economic feasibility studies have been completed, when a clear picture

of the viable alternatives is available.



6. THE PROJECT DECISION NETWORK

In a very general semnse,

there are four critical stages in the

sequence of project-related decisions, with different responsibilities

assigned for each. The following is a summary:

Decision

1. A primary decision on whether the
project will-be undertaken - an

"approval in principal.

2. A decision on where the project
will be built - sometimes within

a natlonal or regional context.

3. A decision on how the project
is to be built - a consideration

of basic design options.

4, A decision on how the project
will be operated - to some extent
this depends on the degree of
flexibility inherent in the
design,

~

>

Responsibilities

Ostensibly the decision is taken by
the project proponent based on
economic criteria; actually
governments often decision
indirectly through the provision of
incentive grants, loan guarantees,

licenses, permits, etc.

Normally the responsibility of the
proponent, but often greatly
influenced by govermment policies
respecting political, economic and

soclal development strategies.

Proponent's responsibility, but
influenced by standards and limits
set by government agencies through

legislation or policiles.

The nature and extent of baseline information required at each of

these decision points 1is quite different, yet equally important from

an environment perspective.

approval step,

Thus,

in taking the initial pro ject

the proponent would need information on environmental

legislation and policies which could seriously affect the economic

viablility of the project.

If the decision is made to proceed with the

— 55—



project, the cholce of a site may reflect concern over various
envirommental sensitivities, (e.g. endangered species) or resource use
conflicts, some of which may be directly linked to the resource
management responsibilities of govermment agencies. In considering the
design and operation of a project, the proponent needs specific
information on the resources potentially at risk in the selected site
and on the relationship between projected effects and standards set by

regulations or public acceptability.

In reality, these decisions likely would not be taken 1in the
simplified sequence suggested above. Nevertheless, the point is that
the information needs are quite different at wvarious stages in the
planning process. It should also be clear that limited information omn
the bioclogical and physical characteristics of a development site will
not ensure an adequate consideration of envirommental concerns in the

development planuing process.

7.  MONITORING

The purpose of monitoring is to consider the current status of and
future progress in environmental monitoring, with special reference to
EIA. In this context, a broad view of EIA 1s taken, including plans,

development actions, projects, pollutants and products.

A useful general division of envirommental monitoring programmes is
into those that measure targets which may show changes in distribution
or performance and those that measure factors which may cause changes
in the environment (Somers, 198l1)., Factor monitoring is largely

concerned with measuring levels, and may be carried out:

(1) at source (emission monitoring);
(2) at points in the environment (environmental monitoring);
(3) at the point of exposure (exposure monitoring);

(4) within the target (internal monitoring).

And target monitoring can occur at varlous levels of organization:



(1) within tissues of organism;

(2) at the level of the individual organism;
(3) level of species population;

(4) sample of ecosysten;

(3) total ecosystem.

Monitoring can be subdivided into three main types 1in terms of its
importance for EIA. These are baseline monitoring, impact monitoring,
and emission monitoring. For auditing to be successful, it is
essential that baseline/impact monitoring be undertaken. Only by
Integrating both types of monitoring through impact identification and
prediction can maximum benefit be achieved. Emission wmonitoring has an
important part to play in project management, but is not so important
for EIA. It is impact and baseline monitoring which are the basis for

successful EIA.

Those implementing the EIA are faced with the problem of identifying
likely envirommental/social impacts. To try and narrow the focus of
thelr inquiry they have conducted numerous meetings with various
government departments, scientific institutions and representatives of
nearby communities whose interests would be affected by the project.
The alm of these meetings has been to determine which iImpacts are
cousidered the most important. It has been decided to consider impacts
over a period of thirty years and to concentrate on the section of the
nearby coastal shelf, all agricultural land within a 30km radius of
the proposed site, and on selected charcteristies of a village which
is located next to the site, ete. All factors of environmental impacts

must be considered.

Monitoring is an important tool in the process of EIA and in any
follow up assessment and control programmes. It should be recognized
that there 1s scarce experience in the application of monitoring iIn
EIA. Somewhat wider experience exists in monitoring programmes for
selected pellutants on the local or national scale, but even here
monitoring has been predominantly used In support of regulation.
"Descriptive” monltoring, which supports the identification and
estimation of risks or impacts, 1s at a fairly early stage of
development and substantial effects are required to ensure progress in

this area.



8. ENVIRONMENTAL IMPACT ASSESSMENT AND ENVIRONMENTAL IMPACT
STATEMENT

EIA is a mechanism which aids the efficient use of natural and human
resources which has proved valuable to Dboth those promoting
developments and those responsible for their authorization. EIA may
reduce costs and the time taken to reach a decision by ensuring that
subjectivity and duplication of effort are minimized, as well as
identifying and attempting to quantify the primary and secondary
consequences which might necessitate the introduction of expensive
pellution control equipment, compensation or other costs at a later
date. And ETA therefore cam be used not only to investigate and avoid

harmful impacts but alsc to increase likely benefits.

EIA is not a umiversal panacea which will cure all environmental ills.
It may have a restricted use in certain areas of decision-making where
there are a number of difficulties regarding the application of EIA.

So an EIA nmust consider the following subjects:

(1) impact identification;

(2) impact measurement;

(3) impact interpretationm;

(4) 1impact communication to informationm users, including the public.

Recently the Importance of monitoring a project has been

emphasized.

EIS refers to the document which details the results of the research
and forwards recommendations to the decision-maker. An EIS 1s the
substantial technical activity for which the EIS is a necessary
reporting device. An EIS must cover the following topics:

(1) the environmental impact of the proposed action;

(2) any adverse environmental effects which cannot be avoided should
the proposal be lmplemented;

(3) alternatives to the propesed action;

(4) the relationship ©between local short—-term wuses of man's
environment and the maintenance and enhancement of long-term

productivity;



(5) any irreversible and irretrievable commitments of resources which
would be involved in the proposed action should it be

implemented.

From the aforesaid topics that an EIS should contain the following

sections:

(1) brief description of the proposed development;

(2) brief description of the local area;

(3) potential impact;

{(4) mitigating actions;

(5) projections of the effects of existing trends in the locality;

(6) consultants and objectionms.

In most of the rest of the world, the interpretation of EIA and EIS is
very different. Generally, EIA is used to include the technical
aspects of the envirommental study, inc¢luding data gathering,
prediction of impacts, comparison of alternatives and the framing of
recommendations. EIS (if the term is used at all) refers to the
document which summarizes the results of the study, and forwards
recommendations to the decision—maker. In marked contrast to the U.S.
definitions, the EIA in this context is the substantial technical

activity for which the EIS is a necessary reporting device.



CHAPTER 4

THE METHODS OF ENVIRONMENTAL IMPACT ASSESSMENT

The differences between methods and techniques must be stressed.
Techniques are standardized means of describing and measuring specific
attributes of the enviromment and for predicting changes which may
occur. Methods aid the identification of Impacts and the organization
of results, while techniques provide the results. Methods and
techniques are 1lioked 1In {Impact analysis. First, impacts are
identified using a method. Secondly, techniques are used to predict
likely changes. Finally, data obtained using techniques can be
organized, presented and, in some cases, evaluated according to the

guldelines of a particular method. Techniques are not considered in
this bibliography.

Most impact analysis methods can be divided into the following seven

types:

(1) ad hoc methods

(2) checklists

(3) matrices

(4} overlays

(5) networks

(6) quantitative or index methods
(7) models

A brief description of the main characteristics of each type. However,
several of the methods included in the bibliography cannot be

classified into one of these groups.

1. AD HOC METHODS

This is the most common approach to impact assessment. Basically, ad

hoc methods 1indicate broad areas of 1likely impacts by listing



composite envirommental parameters {(for example flora and fauna)
likely to be affected by a development. They are usually developed for
a particular EIS by those conducting the assessment. Detalls of the
methods are rarely published separately as they are described in the
individual EIS to which they relate. Consequently, some of the
descriptions are not Tteadily available, particularly outside the
country of origin. The categories of impact used in these methods are
so broad that there is little utility in transferring the method to a

separate assessment and therefore no ad hoc methods are included in

this biblicgraphy.

Ad hoc methods are needed to canvas opinions of committee members, but
they tend to be subjective in nature. This major defect in the
analysis process is short of consistency, because the different
specialists have the different standard and sometimes they have have

bias against the project.

2. CHECKLISTS

Checklists are an advance on ad hoc methods 1in that they list
environmental, social and economic components in more detail. Also,
some checklists identify impacts resulting from certain types of
development. Both forms of checklists serve as a guide to the
identification and consideration of a wide range of impacts. And this

is used often by one of the approaches at present.

Checklist methodologies range from listings of environment factors to
highly structural approaches involving Iimportance weightings for
factors and the application of scaling techniques for the impacts of
each alternative on each factor. The term "checklist'" covers a varlety
of methods having widely varying characteristics and degrees of

complexity. There are five types which can be identified:

(1) Simple checklist

{2) Questionnaire checklist

(3) Descriptive checklist

(4) Scaling checklist or ranking checklist



(5) Weighting-scaling checklist

Checklist methodologies are frequently used in EISs. Checklistg of
environnental components are limited 2s they tend to be either
checklists of development actions or environmental components. This
was perceived to be a weakness by many involved in EIA. Consequently,
thesa two types of lists have been brought together to form a two-
dimensicnal matrix to aid impact identification, In Appendix C thare

ars some various checklists,

3. MATRICES

Usually one dimensien of a matrix is a list of environmental, social
and economic factors likely to be affected by a2 proposal. The other
dimension 1is a 1list of actlions associated with development. These
relate to both the construction and operational phases. Impacts are
idantified by making cells representing a likely impact resulting from
the interaction of a facet of the development with an envirommental
feature. With some matrices quantitative representations of impact
Importance and magnitude are inserted in individual cells. This is

very useful in deciding the environmental impacts.

This matrix can be used to measure and interpret impacts by describing
impacts in terms of magnitude and importance on a common 1-10 scale,
where 1 1is least magnitude or importance and 10 is the greatest.
In addition, it is possible to indicate whether impacts are positive
or negative by incorporating a plus (+) or minus (-) sign respectively
in the appropriate cell, Assigning scores for magnitude and importance
to a2ll identified aspects depends on the subjective views of those
assessing a proposal. A completed matrix would consist of a number of
cells, usually not more than 25-50 cells, containing two numerical
scores and, in some case, a plus sign. The final matrix, therefore,

contains a compact visual summary of all impacts identified and of

some of thelr characteristics.

Despite this demomstration of {ts usefulness, this matrix and other

variations exhibit a serious theoretical and practical limitation



which deserves scrutiny. These matrices focus on direct impacts
between two items -~ the lmpact-causing factor and a target
enviromental component affected by the impact-causing factor. It is
necessary to consider the next envirommental component in the vertical
list in a similar manner. Thus, impacts are identified by a series of
discrete, two-way linkages between development activities and
components. The result 1is the identification of initial direect
lmpacts., Matrices have the same disadvantages as checklists - thay
compartmentalize the enviromment into separate items. Specifiec
enviroumental features can be affected by a number of different
impacts through different pathways. This cumulative aspect of impacts
is not dealt with easily by using these types of methods. In Appendix

D there are some various matrices.

Generally, checklists and matrices have the same strengths and
weaknesses. They are useful for the identification of direct first—
order impacts, which ensures that once identified they are not then
overlooked in the analysis., It has been shown that checklists, with
the aid of additional guidance, can be used to undertake most of the
tasks required in EIA. This is achieved at the expense of simplicity
and, one suspects, public comprehension. Matrices do not achieve
generally the same complexity as checklists, and do relate project
action to environmental features in an easily-understood format.
Evidence from EISs shows that simple checklists and matrices are often
used. The more complex scaling-weighting checklists are used, but much
less frequently. This would seem to indicate the relative merits of
the two methods, at least in terms of their actual use. Both methods
have similar failings in that they cannot easily take account of
indirect impacts. The division of the environment into discrete
components which are examined in turn for project-induced change,
inevitably compartmentalizes. the environment. This creates a false
impression of the nature of environmental systems protraying
simplicity rather than the existing complexity. However, before
1dentifying indirect impacts, it Is necessary to identify all direct
impacts; consequently, these methods fulfil a useful role. Perhaps the

most useful of the two is the interaction matrix.



4, OVERLAYS

The use of overlay maps has generally been restricted to route or site
selection and few examples of their use in environmental impact
analysis have been reported. A series of maps, each containing data on
environmental, social and economic variables, is prepared. By
overlaying these wmaps, areas possessing a preferred combination of
these variables can be identified. Computers can be used not only to
store comprehensive data on a local area, but also to provide
composite maps incorporating a large number of characteristics of the
proposed developments and the surrounding area. This enables those
carrying out assessments or route selection to introduce impact
weightings into assessment. The computer can perform the complex

mathematical operation required when a large number of variables are

weighted.

A representation of the aggregate impact of a project (impacts on all
selected envirommental featuras) can be obtained by overlaying each
colour-coded transparency on the basa map. The aggragate impact omn
different areas is shown by the relative intensity of the shading.
This simple method of visually representing individual impacts and
combinations of impacts has a number of advantages. The results from
application of the overlay method are easily understood. Most
important, it 1s an excellent method of showing the spatial
distribution of impacts. With this information, it is relatively easy
to relate individual impacts and the total aggregate impact of a
project to human population who might inhibit the localities affected.
This allows the distributiion of beneficial and adverse impacts to be

determined.

Few methods exist to assist the {dentification of altermatives, those
which do, principally relate to the identification of alternative
sites or routes. The overlay method, originally developed for a
planning study of the town of Billerica, Massachusetts (Manning,
1913), has become established as a method for transportation
alternative route selection, and has also been used to identify
alternative sites. At the simplest level the key restraining factors

of a development, such as engineering factors, the existence of areas



of ecological or landscape value are mapped on a traansparent overlay
sheet. Alternative sites or routes are then identified by placing omne
map on top of another, Clear areas then represent potantial

alternatives (see Figure 1).

At this simple level, difficulties are encountered in dealing with
more than about a dozen overlays. In addition, it is difficult to
accommodate the concept of varying degrees of restraint, although to
some degree, colour or tone intensity may ba usad. It is with the
application of computerized systems that the greatest opportunities

lie in relation to the identification of alternmative sites or routes.

Two main problems arise with this approach. First, access to data and
a computer, althougﬁ increasing availability of micro—computers will
reduce the latter coastraint. The second problem relates to the
quality of the data in terms of boundary definition and heterogenity
within the grid units used to coordinate the data. But the experience
with the overlay method indicates that it is most useful in assessing
alternative routes for linear developments, such as pipelines,
highways, transmission lines and new towns, etc, Composite displays
enable the impacts of routes to be assessed and alsc can show routes
which will have least environmental impact. Therefore, overlays are a

very useful search mechanism,

5. NETWORXS

Networks are based on known linkages within systems. Thus, actions
assoclated with a project can be related to both direct and indirect
impacts. For example, impacts on one environmental factor may affect
another environmental or socio—economic factor and such interactions
are 1identified and 1listed on a unetwork diagram. This diagram,

subsequently, acts as a guide to impact identification and the

presentation of results.

Networks refer to those methodologles which attempt to integrate
impact causes and consequences through identifying interrelationships

between causal actions and the impacted environmental factors

— 65 —
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including those representing secondary and tertiary effects. Network
analyses are particularly useful for identifying anticipated impacts
associated with potential projects. Networks can also aid in
organizing the discussion of anticipated project impacts. Network
displays are useful in communicating information about an
enviroomental impact study to an interested public. The primary
limitation of the network approach is the minimal information provided
on the technical aspects of impact prediction, and the means for

comparatively evaluating the impacts of alternatives.

A linear network display for an impoundment project is shown in
Figure 2 (U.S. Conservation Services, 1977); Figure 3 shows a network
for a dredging project (Sorensen, 1971). In both networks, the
initiating action 1s shown on the left with various other causal

actions and impacted factors shown in the phases of the network.

6. QUANTITATIVE OR INDEX METHODS

These methods are based on a list of factors thought to be relevant to
a particular proposal and which are differentially weighted for
importance., Likely impacts are identified and assessed. Impact results
are transformed into a common measurement unit, for example, a score
on a scale of "envirommental quality". The scores and the factor
welghtings are multiplied and the resulting scores added to provide an
aggregate impact score. By this means beneficial and harmful impacts
can be summed and total scores compared. Alternatively, all impact
scores for two alternative sites can be aggrégated and compared. The

alternative giving the "best" score is the preferred option.

The most importamt technical activity in an envirommental impact study
is the scientific prediction of the effects of project construction
and operation. Prediction of the impacts of water resources projects
can be based on (1) a qualitative approach which relies on general
knowledge of the impacts of similar projects or specific results of
comprehensive studies of similar projects; (2) a qualitative approach
based on the use of simple mass balance and environmental dilution

calculations; and (3) a qualitative appreach based on the use of



mathematical or conceptual models for multiple environmental factors.
A given envirommental impact study will probably invelve all three

approaches to some degree.

7. MODELS

Recently, considerable attention has focused on the use of systems
modelling in impact analysis. However, the development of models for
assessing particular projects is at an early stage. There are few
examples of models utilized in the assessment of the wide variety of
impacts resulting from most major projects. Usually, only a particular
impact of great significance of a nuclear power station on a salmon
population. It may be some time before a modelling approach can cope
with a wide diversity of impacts. Modelling is being used in the
development and assessment of alternative strategies for resource
management, but again only a few key issues are dealt with. However,
in the future the use of models in large-scale rasource management

problems may be the most fruitful application of this method.

8. SELECTION OF METHODOLOGY

As indicated earlier, there is no "universal” methodology for meeting
the environmental impact assessment needs for all project types in all
environmental settings. Accordingly, selection of an existing
methodology or portions thereof, or the development of a unew
methodology, is required in the conducting of an envirommetnal impact
study. A reasonable early selection should focus on methodologiles
developed for project types similar to the potential project being
evaluated. In other words, if the enviromental impact study is to be
conducted for a highway project, methodologles which have been
developed for usage on highway projects should be reviewed. The
selection process can be alded by consideration of the following

desirable characteristics of an impact assessment methodology or

portions thereof.

An environmental impact methodology should be comprehensive in that it
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addresses appropriate environmental factors and impacts related to the
project type being evaluated. Attention should be given to both
beneficial as well as detrimental impacts. Ia addition, methodologies
should encourage the highlighting of key envirommental factors and
impacts, with this concept being analegous to '"red flagging” of
significant issues. Methodologies should also be responsive to the
legal and policy requirements of the govermmental entity related to
the impact sutdy. For example, an EIS for an airport development
project must address all land use, noise, and air pollution regulatory

issues related to airport construction and operation.

Enviromental impact methodclogies should be dynamic ian terms of
included environmental factors and tachnologies used for impact
identificaticn, prediction and assessment. Since the envirocmmental
impact assesswent field is less than two decades old, rapid changes
are occurring 1in study technology; accordingly, adaptatien of
methodologies for inclusion of new information 1s appropriate.
Methodologies should also be adaptable to the unique environmental
characteristics of the study area. The 1importance of envirommental
factors from one geographic location to amnother should be considered,
and the flexibility provided to adapt the methodology to specific

environmental settings.

Another desirable characteristic is that the methodology should stress
objective, quantitative analyses rather than purely subjective,
qualitative approaches. It is recognized that it may be impossible to
make quantitative calculations for many environmental impacts;
however, the orientation of the methodology should be toward the
quantitative approach. It 1s also recognized that even with
quantitative approaches there 1is the necessity for subjective
evaluation of objective information. The methodology should provide
guidance on the value judgments and subjective evaluations associated

with impact interpretation.

Finally, the selected environmental impact methodology should be
implementable in terms of manpower, funding and data and time
requirements. Over-sophisticated approaches may be scilentifically

valid, but not particularly usable within the constraints of a
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specific environmental impact study. Trade-offs will be required in
the process of selecting between simpler methodologlies which are
implementable and more complex approaches which require extensive time
and effort yielding significantly improved information for dimpact

assessment.

However, numerous environmental impact assessment methodologies have
been developed within the last decada. Methodologies can be useful in
idantifying anticipated impacts, determining appropriate
environmental factors for inclusion in a description of the affected
environment, providing information on prediction and assessment of
specific impacts, and allowing for systematic evaluation of
alternatives and the selection of a proposed action. Methodﬁlogies can
be categorized into interaction matrices, networks and checklists.
Interaction matrices are of greatest value in impact identification
and display of comparative information on alternatives. Checklist
approaches range from simple listings of environmental factors to
complex methods involving assignment of relative importance weights to
environmental factors and impact scaling for each of a series of
alternatives on the envirommental factors., Checklist approaches are
useful for identifying environmental factors and providing information
on impact prediction and assessment. Weighting-scaling checklists are
particularly valuable for displaying trade—offs between alternatives
and their associated envirommental impacts, thus they are useful in
the selection of a proposed action. Network methodologies provide
useful information for impact identification as well as valuable
approaches for communicating information on interrelationship between
envirommental factors and anticipated project impacts. There 1s no
single and optimal approach to evaluate envirommental impacts in

general. Therefore 1t may be a complex task to decide which method 1s

the most suitable for any given situation.



CHAPTER 5

THE DESIGN OF AN ENVIIRONMENTAL IMPACT ASSESSMENT SYSTEM FOR TAIWAN

1. PRELIMINARY PHASE

Environmental Impact Assassment (EIA) is a new and dynamic subject in
Taiwan and few people are familiar with its procedure. The executive
situation of EIA was introduced in Chapter 2, in relation to Taiwan.
Only certain major economic development and construction projects are
used for the demonstration of environmental impact assessment, This
enables personnel from every organization in charge of the programme,
to consider the process from planning through to approval, the
question of simultaneous protection and development, the prevention of
public nulsaunce and envirommental degradation and the maintenance of

the enviromment for the people.

The procedure of environmental impact assessment is insufficiently
detailed and the organization in charge of environmental protection
should only distribute the assessment report to the relevant
organizations and the development plan approving organization. The
organization in charge of environmental protection is not empowered to
control the development. At the same time, the relevant organizations
and the development plan approving organization are both lacking
expertise in environmental impact assessment. For thls reason, it is
necessary to establish a series of systems for the developers,
assessors and decision-makers. A standard approach is clearly
advantageous. This chapter preseats such an approach, adapted from

those of a variety of foreilgn countries (see Figure 1).

There are many different types of development administered by
different governments. National developmments are administered by
central govermnments whereas local developments are overseen by
provincial/municipal governments. In each case, different departments

are responsible for different developments (see Figure 2).



For each development project a draft detailed description of the
development methods (engineering, building structure, etc.) and the
information of natural and cultural resources (land-use, geology,
climate, economic, social, ete.) are proposed by the developer. The
developer must send a copy to the organization in charge of the
development plan (for example, the developer of a motorway project
should send a copy to the Ministry of Communications investigation).
If the method and information relevant to the project is not detailed
enough or 1is inaccurate, it will be rejected. Otherwise, it will

proceed to the next phase.

2. SCREENING PROCEDURE PHASE

Each development project will fall into one of three different

categories which may be identified as a result of screening. There

are:

(1) a project clearly requiring an EIA (that is mandatory EIA for the
project);

(2) a project exempt from EIA;

{3) a project for which the need for an EIA 1s uvnclear.

The procedure applies to all development projects initiated within
public sectors that should be studied briefly in order to determine
whether an environmental assessment 1s required, According to the
particular wvalues, capital cost or speclal site, etc, the decision to
undertake an EIA will be taken. But all the major economical
construction plan, unatural resources development plan, large scale
factory or environmental pollution industry etc. must be submit an

EIA. Figure 3 illustrates some mandatory projects.

If the project wdoes not require an EIA, the developer would apply for
planning permission. But if an accident occurs during the development,
for example, collapse, pollution, ete. the developer must stop the
project until the development plan approving organization examines

with the relevant organizations and agrees to the continuation of the

development.
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Figure 2
THE RELATICONS BETWEEN THE GOVERNMENTS AND THE TYPES OF DEVELOPMENT

/ ~ Special
Departments / Municipality
Central Provincial Government
/Items Government Government (Taipei and
/ Kaohsiung)
New town develop— | Ministry of Department of Bureau of
ment; building; Interior Reconstruction Reconstruction
urban planning
development;
population and
manpower, etc.
Cemeteries Ministry of Department of Bureau of Social
Interior Civil Affairs Affairs
Industrial estate | Ministry of Department of Bureau of
developument; Interior Reconstruction | Recounstruction
prospect mineral
deposits; mining;
take soll & stone;
hydraulic engineer
ing; water
resources develop—
ment; etc.
Road development; | Ministry of Office of Bureau of
tourism and Communications | Communications | Reconstruction
recreation develop
ment, etc.
Air pollution; Enviromental Environmental Environmental
water pollution; Protection Protection Protection
solid waste; Administration
garbage treatment;
nolse; radiation;
hazardous sub—
stances; etc.
Breakwater and Council of Department of Bureau of
levees; fish and Agriculture Reconstruction | Reconstruction

wildlife; water
and soil
conservation;
forestry;
agriculture and
land-use; etc.

and Department
of Agriculture
and Forestry

Ete.




Figure 3

NOTIFICATION OF TYPE AND SIZE OF PROJECT OR ACTIVITY
REQUIRING EIA REPORTS
AND THE DEPARTMENT WITH RESPONSIBILITY FOR DEVELOPMENT

Provincial/
Type of Project Size Central Special
or Activity Government |Municipality
Govermment
1. Motorway any J
2. Alrport any v
3. Mass transit any v
system and
exXpressway
4. Nuclear power any /
plant
5. Thermal power any v
plant
6. Hydraulic power any v
plant
7. Mining any J
8. Industrial estate any v
development
9. 011 refinery any v
10. Natural gas any v
separation or
processing
11. Heavy industry any N
12, Cement industry any v
13. Chemical industry any J
14, Petrochemical any J
industry




15.

16.

17.

18.

19.

20.

21.

22.

23.

Pulp industry

Chlor-alkaline
industry

Commercial port,
harbour, or
fishing harbour

Irrigation

Dam or Reservoir

Town or
countryside

New town
development

Fell the forest

Highway or road

2.

1.

2,

2.

Production capacity'
greater than

50 tons/day

Others

Production capacity
of each or combined
product greater
than S50 tons/day
Others

With capacity for
vessels of greater
than 1000 ton-gross
Others

Irrigation ares
greater than
5,000 hectares
Others (between
5,000 & 1,000
hectares

Storage volume
greater than 3
1000,000,000 m~ or
storage surface
area §reater than
15 km

Others (between

15 & 10 km™)

Area greater than
10 hectares or
greater than 1,000
houses

Others (between

10 & 5 hectares or
1,000-500 houses)

Area greater than
20 hectares
Others (between
20 & 10 hectares)

Area greater than
10 hectares or fell
greater than 1,000
trees

Others (between

10 & 5 hectares or
1,000-500 trees)

. Length greater than

100km or investment
over
NT$1,000,000,000




2. Others (between J
100 & 50 km or

NT$1,000,000,000
- 5,000,000
24, Breakwaters or 1. Length greater than v
levees 100 km
2. Others (between J
100 & 50 km)
25. Significant land [l. Area greater than J
reform 10 hectares
2. Others (between J

10 & 5 hectares)

26. Garbage 1. Area greater than J
treatment 10 hectares

2. Others (between J
10 & 5 hectares)

27. Cemeteries l. Area greater than v
10 hectares
2. Others {between v
10 & 3 hectares)

28. Any type of
project 1in the

following
location:
(1) National park any v
(2) National any v
protected area
(3) Environmentally any v
sensitive area
(4) Slopeland According to the v (oxr /)
Statute on the
Conservation & Use of
Slopeland Resoures
(5) Others in the v
laws
29. Policy optionm
(1) Change the land [(1) Area greater than J
use 20 hectares
(2) Others (between J
20 & 10 hectares)
(2) Import mnew
chemical drugs; any v
use pesticides,
fertilizers;
flora and fauna
species, etc.
(3) oOthers J (or /)
30. Others J (or /)




If the project is mnot very clear as to the mnecessity for an EIA, the
development plan approving organization would invite a preliminary
discussion with the relevant organizations, academiecs and specialists,
then they would go to the development site to review the requirement.
The developer would prepare briefing dinformation about the
development. The development plan approving organization will then
decide whether or not to undertake an EIA. If the project does not
require an EIA, the developer would apply for a planning license.

Otherwise, it will proceed to the next phase.

But before the naxt phase, there are four ecriteria which should be

applied:

(1) Magnitude: Maganitude refers to the level of change that will be
experienced. A change of great magnitude would be, for example,
the doubling of a town's population. In othar words, the measured
level of the environmental parameter will be twice what 1t was

before.

(2) Extent: The extent of an impact refers to the area which will be
affected. The pollution of a whole bay would be considered
extensive, whereas the pollution of a localized area of the bay

would not be as great.

(3) Significance: The significance of an impact looks beyond the
magnltude to the actual effects. Consider a species of fish which
requires a minfmum of ten parts per million (ppm) of oxygen in
the water to survive. If that fish 1s an endangered specles, or
if it has economic or recreational wvalue, then a change from

l12ppm to 9ppm of oxygen, though not great in magnitude, is
certainly of significance,

(4) Special sensitivity: The final criterion 1s specific to regional
and national scales, Different reglons of the globe have various
levels of environmental sensitivity. In urban areas, it is ailr
pollution. In the Sudano-Sahelian region, it is soil ereslion. In

South—East Asia, 1t 1is river basin management. This criterion



simply asks whether any impact of a proposed action will affect

an area of special sensitivity.

The guidelines or scoping of the assessment is a function of the
technical expertise avallable to help the agency from concrete case
studies, for example, the risk evaluation in the short-term and
long-term, the costs or the benefits etc., Different development
actlons have different guidelines or scoping. The guidelines refer to
a process of deciding on a number of priority issues to be addressed
by an EIA from a mnuch broader range of potential problems. In other
words, it 1is an attempt to focus the assessment on a manageable number
of dimportant questions. However, the importance attached to both
guidelines and scoping arises from the fact that enviroomental
assessments are almost always conducted under serious limitations of
time and resources and, therefore, any priority-satting activity
should improve efficiency and provide a more focused product for
decision-makers. So each project clearly requires the guidelines or

scoping from the organization in charge of environmental protection.

3. ENVIRONMENTAL IMPACT ASSESSMENT PRODUCTION PHASE

Usually, the EIA authorized agency must have many consultants and
specialists, and have had enough experience for this work. The
developer must offer the initial discussion and/or submission of
planning application. and project specification report to the agency
before they undertake to do the EIA. The study finances are paid by
the developere and the responsibility of the impact assessment for

monitoring, for a period of thirty years, rests with the agency.
In this phase, there are five procedures consisting of a series of
linked activities from structural approach to appraisal. These

activities are described in this section. They are:

(I) The acquisition of information and baseline study

Assessment of development can best be undertaken when a wide range of

information on the proposal 1s available. If a prospective developer

1s able to supply detailed information prior to submission an impact



assessment can begin immediately. On the other hand only preliminary
details may be avallable and neither party will be in a2 position to
commit themselves at this stage. The scope of any analysis, at this
stage, will be limited by the information available, but it may still
be possible to make a preliminary assessment of the proposal in
relation to existing plans and policies. In fundamental a sample brief
information, has been devised to be relevant to a wide variety of

developments and provides the following details baseline studies.

(a) PHYSICAL CHARACTERISTICS OF APPLICATION SITE
— Existing pgeographical enviromment, for example, c¢limate,
geology, ecologlical, landscape and land use etec.
= Land requirements

- Development plan (detailed plans at varying scales)

Other characteristles (where appropriate)

(b) EMPLOYMENT CHARACTERISTICS
~ During construction phase

-~ When development 1s operational

(c) TFINANCIAL DATA
~ Wage and salary levels

—- Expenditure on locally produced inputs

(d) INFRASTRUCTURE REQUIREMENTS
— Raw material demand

- Transport requirement

Water demand

Electricity demand

- Gas demand

|

Housing demand

— Other demand

(e) TFACTORS OF ENVIRONMENTAL SIGNIFICANCE {quantification)
~ Noise levels
= Vibration levels
- Gaseous emissions

- Particulate emissiins



- Qdours

Dust

1

Solid and liquid waste

Change of aqueous effluents

Others

{f) EMERGENCY SERVICES
-~ Fire and medical services

- Control of pollution

(g) EAZARD
-~ Explosion
- Cherical drug
- Radioaectivity
- Others

This baseline study and information als simply a record of what
existed in an area prior to an action by developer. This information
can offer terms of reference to the deeision-maker in order to decide
if the EIA 1s requirad. At the same time, this information can help
the agency to consider existing policies, similar proposals and public
inquiries elsewhere. If it 1is possible, the developer could offer

alternative plans to the decision-maker or agency.

(II) The identification of likely impacts

It is necessary to establish the nature of existing environmental,
social and economic conditious in the area surrounding a proposed
development so that likely impacts can be identified and their effects
assessed. It will be possible to obtain some of this information from
existing structure plans, regional reports, local plans and other
sources, such as polley programmes. Such plans will have considered
many of the topics listed below and will have defined a clear coantext
within which individual applications can be judged. A large amount of
detailed information may need some form of evaluation by the gency

involved. This may include:

(a) PHYSICAL CHARACTERISTICS OF THE SITE AND ITS SURROUNDINGS
—~ Land



Water
Climate

- Land use and landscape character

Others

(b) ECOLOGICAL CHARACTERISTICS OF THE SITE AND ITS SURROUNDINGS
Habitats

Communities

Speciles

[

Ecosystem

{c) HUMAN ACTIVITY PATTERNS IN THE AREA
-~ Demographic aspects
- Employment structure

— Transport

Business

Agricultural

Others

(d) INFRASTRUCTURE SERVICES
~ Electricity
~ Gas
~ Water
- Gasoline
- Sewerage
~ Solid and liquid waste disposal
- Flnance
— Education
- Housing
= Telecommunicatilocns
= Others

(e) SOCIAL AND COMMUNITY SERVICES
- Health service facilities
~ Entertalnment establishments
— Emergency service such as fire and ambulance

- Others



(f) EXISTING LEVELS OF ENVIRONMENTAL POLLUTION

Air pellution

Water pollution

Noise and vibration

Radiocactivity

{

Secrndary cumulative pollution

According to this information derived from the site and its environs
it is possible to identify likely impacts. Cme of the most simple and
effective ways to determine these 1mpacts 1s by designing a
generalised Impact Matrix. An example of such a matrix, devised for
industrial development, 1is shown in Figure 4. In this matrix,
characteristics of a development proposal are listed horizontally and
characteristics of the site and the surrounding area are listed
verticaly. When it is thought that the interaction of components on
the vertical and horizontal axes is likaly to result im an impaect, the
appropriate intersection 1is marked. It 1s impracticable to produce a
comprehensive generalised matrix which can be used in every situation,
but the example shown 1in Figure 4 may be used as a guide for the
construction of other matrices which take account of the nature of a
proposed development, the site and its surroundings. An expanded
matrix 1s based on the same principles as the generalised matrix in
Figure 4. It consists of a particular characteristic or limited set of
characteristics of a proposal and specific items of the local area

considered relevant for identifying likely impacts.

(II1) Appraisal of likely impacts

Although there 1is no method of systematically identifying and
describing every potential impact of a proposed development, the
approach outlined below goes a considerable way towards providing a
comprehensive assessment of those which are significant. No single
method dominates, but checklists, overlays, matrices and networks are
used often. Various forms may be used, e.g. two or more methods put
together to represent the degree of.impacts. Obviously various methods

have various characteristics.

Usually methodologies can be useful throughout the impact assessment

process wlth certaln omes being of greater wvalue for specific



activities. Table 1 identifies four activities and useful
methodologies for achieving the requirements of the activities.
Matrices and networks are particularly useful for  impact
identification, while weighting-scaling checklists find greatest
application in the final evaluation of alternatives and the selection
of a proposed action. It is not necessary to use a methodology in
entirety in an environmental impact study; it may be instructive to
use portions of methodologies for certain activities. But the overlaps

are very useful in many cases of choosing the site and its

surroundings.

Whilst numercus methodologies exist, additional methodologles are
still being tested. There 1s no "universal” which can be applied to
all project types in all environmental settings. It is unlikely that
an all-purpose methodology will be developed due to lack of technical
information as well as the need for exercising subjective judgment
about predicted impacts in the environmental setting wherein the
potential project may occur. Methodologles must be selected based on
appropriate evaluation and professional judgement, and they must be
used with the continuous application of judgement relative to data
inputs as well as analysis and interpretation of results. Figure 5 is

a suggestion of methodologies for impact assessment in types of
projects by author.

At the same time, 1n analysing probable impacts of a development it

will be useful to determine whether a potential impact is:

(1) Beneficial or adverse: Certain impacts which are beneficial to
some social groups may have detrimental effects om others.

(2) Short-term and/or long-term: Some impacts vresulting from
construction activities are short-lived, whereas others may last
beyond the operating life of an installation.

{(3) Reversible or irreversible: Some impacts may be reversible in the
sense that naturally occurring ecological processes may repailr
damage caused by adverse impacts. In other cases, this cannot
occur and the Impacts are irreversible.

(4) Direct and/or indirect: Impacts such as nolse nuisauce can arise
directly from the characteristics of a development. Others are

the result of combinations of impacts: loss of tourist-based



Table 1

APPLICATIONS OF METHODOLOGIES IN IMPACT ASSESSMENT PRGCESS

Process Activity

Useful Methodologies

Impact identification R

trices — simpla stepped
£ ¥

Describing affected enviromment Matrices = simple stepped

Networks
Checklists - simple descriptive

Inpact prediction and assessment Checklists = dascriptive scaling
Selection of proposed action Matrices — simple stepped
Checklists - descriptivs scaling
- weighting-scaling

{Canter, 1986)

Figure &

SUGGESTION OF METHODOLOGIES FOR IMPACT ASSESSMENT

IN TYPES QOF PROJECT

Methodologles

Types of Projects

Overlay

Checklists

Matrix

Network

Geography Information System (GIS) to choose the
enviroament of  development site and its
surroundings. For example, motorway; highway; roads;
pipelines; transmission lines; agriculture and
forest land; 1irrigation system; urban development;
industrial estate development; power plants,

Environmental Evaluation System (EES) to evaluate
the environment of development, For example, water
resources; land development and use; housing and
urban development; and the quantitative analysis of
pollution; population growth; economle, employment,
fauna and flora specles etc, of quantitative
analysis.

Actions and Environmental Items System (AEIS) to
evaluate the relationship between the action and the
environment. For example, industry; fell the forest;
power plants; health risks; ecosystem; water

resources development; dam or reservolr; breakwaters
and levees; mining.

Action 1items System (AIS) to plan the details of
every actlon. For example, diagram projects; mining
projects; power plant projects; industry development
projects; land use projects.



employment may be caused by the depletion of fish stocks in a
river resulting from a discharge of aqueous pollutants.

(5) Local and/or strateglc: Some impacts may be of only local
significance, however, the hazard implications of developments
such as natural gas liquids pipelines may be of strategic

importance for a local area.

tatements of likely impacts are most convincing when supported by
quantified information and reasoned argument. For examnple, when a
particular development action is likely to result in an increase in
public expenditure, it is helpful if relevant estimates can be
included.

(IV) Mitigation measures and comparison of alternatives

From the aforesaid, a mitigation measure is seldom possible to
eliminate an adverse envirommental impact altogether, it 1s often
feasible to reduce 1ts intensity. Such measures may be engineering
works (such as dust collectors, sludge ponds, noise mufflers, etc.) or
management projects (such as crop rotation, phased plant shut-downs,
etc.). All mitigation measures have associated costs. In some respects
mitigation planning is a part of impact evaluation. Once applicable
measures have been i1dentified, it is necessary to compute their cost,
and to requantify the level of impact, acknowledging the beneficial
effect of mitigation measures. Depending on clrcumstances, mitigation

measures might give rise to two or more prcject alternatives where

only one existed before,

From the environmental losses and gains will be combined with the
economic costs and benefits to produce a full picture for each project
alternative. Usually, in order to proceed to compare alternatives, two
pleces of information on each project alternmative are required. These
are:

(1) a summary of positive and negative environmental impacts; and

(2) a summary of economlic costs and benefits.

So the simplest approach to comparing alternatives across hoth the
economic and the envirommental fronts is cost-benefit analysis. The

agency must choose the sulitable site very objectively.



(V) Presentation of results

Conclusions reached on 1likely i{impacts considered in depth during

analysis may be drawn together in an impact statement. In this

statement, each potential impact investigated, including the opinions

of public involvement, may be considered in turnm, znd its implications

stated as succinctly as possible. It 1is suggested that an impact

statement should cover the following items:

(1) A brief description of the proposed development;

(2) A brief description of the local area;

(3) Potential impacts;

(4) Mitigating actions for adverse impacts;

(5) Examination of effects on the area if existing trend were to
continue;

(6) Consultations and objecticns.

‘When considering the '"no change” alternative, listed at (3) above,

relevant factors might include:

(1) Employment prospects in the area, if the development were not to
take place;

{(2) Changes occurring from implementation of planning policies, for
example shift in the Industrial base of an area or population
changes;

(3) Dynamic environmental factors, for example advancing sand dunes
and other successional changes which may affect the conservation
value of site.

It is suggested that technlical reports, summaries of consultations and

"no change" projections, should be appended to the impact statement.

This document could be avallable for public conmsultation and could be

presented to a planning committee as part of the background material.

In this step, the agency must have meetings with the relevant
organizations, academics, specialists and public during the mid-term
of the Iimpact assessment study. A considerable amount of public
interest will 1nevitably be generated by a major development proposal.
This interest will be shown by wide ranging sections of the community
including: individuals residing in the vicinity of the proposed site;
local and national amenity ogranizations concerned with the

environment; and trades organizations anxious to improve job



opportunities etc. Public involvement has an important dual role in
assessment, because the development has influence upon local benefits
and environment. Public opinions may be coasidered by the
decision-maker. The agency can now draft the impact statement

formally.

4. REVIEW PROCEDURE PHASE

When the agency has finished the EIS it is sent to the organizatiom in
charge of envirommental protection, with all the relevant documents.
The documents which will arise out of an EIA will fall into two
categories: reference documents, and working documents, The former
will contain a detailed record of work dome in the EIA and are
necessary for future reference. It will help the decision-makers

understand the statement and save time.

Usually, reference documents are intended for use by technicians who
will examine the EIS or work on future EIAs etc. So the reference
documents may be a series of reports, each addressing one impact, or
may be one long report containing all the information. Whichever

format is used, the contents should be written by the technical

specialists.

Working documents are the formal means of communication from the
technologists on the one hand to the decision—maker on the other. It
is to convey clearly information from the former to the latter, so
that Iinformed and timely decisions can be taken. It should be concise
and unambiguous. Figure 6 describes the recommended contents of an EIS

which meets the above mentioned requirements.



Figure &

THE CONTENTS OF AN ENVIRONMENTAL TMPACT STATEMENT AND THE

LIST OF QUESTIONS

To assess the likely implications of a proposed development, before or
after the submission of an application for planning permissicn, the
assessment agency will require technical informatiom <from the
developer. The type of information required will vary with particular
development proposals but the agency may change, delete or add
questions accordingly. And it could be supplied to consultants
employed by the agency and other interested parties thus sparing
the developer repeatad requests for similar informatien ia part I.

In part II, a list of questions has been compiled to assist in the
consideration of the range of 1likely impacts that might occur if a
proposed development proceeds. The answers to the questions should
help the agency, academlcs, specialists and decision—makers to
determine those impacts which should be glven detailed comsideration
and to intarpret comnsultants' reports. In this way, they will not only
help reduce delays in assessing likely impacts, but also help reduce
the time taken to process applications.

The questions can be used in several stages during appraisal of a
proposed development and should be most useful when cowmpleting the
Impact matrix and wusing the results from specific assessment
techniques. Please provide details and do your best toc answer the
following questions in the study.

The questions, while covering a wide range of impacts, are not all-
enbracing or applicable to every development. If you have other
lmportant information or suggestions, please write on the back.

I GENERAL INFORMATION

1 Agent

(1) The Name of Company:
Address:
Phone:

Experience:

{2} The Name of Responsibility:
Address:

Phone:
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(1)

(2)

(3)

(1)
(2)

(3)
(4)

(1)

The Name of Researchers:
Address:

Phone:
Educational Background:

Description Employment and Research Experience:

Development Unit

The Name of Company:
Address:

Phone:
Experience:

The Name of Responsibility:
Address:

Phone:

The Name of Designer:
Address:

Phone:
Educational Background:

Description Employment and Research Experience:

Items of Proposed Development

Development Site and the Total Areas of lLand

Development Investment

Details of the Proposed Development Project and its Processes
Please provide details of: B
Please indicate on 1:10,000 or 1:5,000 scale maps of all sites
considered and within any adjacent region.

Who was the land owner? And did you take into account all of the
land? (Please offer the coples for the supporting documents and
paste them up)

TIf future development phases are envisaged then indicate them on
the map.

Do you have another substitute plan or site?

Site Utilisation

Please complete the table below to provide details of all
proposed major buildings and structures. See notes for details of
specific terms used in the table., At the same time show the site
utilisation on the maps.



Type of

Land-use building/ Height Width Length Base Load

structure Dia.

Factory building
Storage
Office/administrative
Housing/residence

Car parking

Refuse plant

Roads

Dam
Mine

Quarry

Recreation facilities
Agricultural
Forestry

Green belt

Others

—— g ot

NOTES:

Type

Base

Relates to the function of a building or structure nct
its design or colouration.

diameter Only applies to circular structures, e.g. cooling
towers, storage tanks, reservoir, etc.

Load Is the weight bearing factor which each type of
building or structure places upon underlying geological
substrata.

Green belt An area surrounding development which may supplement
recreation facilities and improvement the quality of
living environment.

(2) The position of all existing buildings (including those on land
immediately adjoining the site) and the new land use (all
proposed buildings), please distinguish existing from proposed
indicating the level of all proposed buildings.

(3) Any trees or natural features to be retained and those to be
removed.

(4) A selection of photomontages showing the proposed development
superimposed on the existing landscape from different angles and
viewpoints.

(5) Specific landscaping proposals to be undertaken to help relate
the development to its surroundings. These proposals should be
supplemented with an appropriate written statement.

8 Employment Characteristics

(1) How long will the construction phase beivieessancesns .workdays

(2) Please indicate the envisaged structure in the form of the table

below, to cover all employees by occupation group, e.g.
management, bricklayers, general labourers, technicians,



engineers, etc., during the construction phase and when the
development is operational (the same table).

Occupational Group Male Percentage (%) Female Percentage (%) Total

Grand Total

{(3) Please indicate what percentage of the labour requirements in
each occupation group that it is hoped will be drawn from: (the
construction phase and when the development is operational)

{1) the local district
(ii) the regiom or county in which the district
(1ii)any region or county adjacent to that specified in (ii)

(4) Will the work require skilled labour? If so, give details of
these in terms of types and numbers required (the construction
phase and when the development is operatiomal)

(5) What proportion of the workforce would be preferred in the
following age groups? Please indicate in the form of the table
below during the construction phase and when the development is
operational.

Age structure  Male Percentage (%) Female Percentage (%) Total

Under 18
19=20
21=-24
25-29
30-39
40-49
50~59
60-65
over 65

9. Financial Characteristics

(1) Please indicate the financial characteristics during construction
and first fully operational year, e.g. the anticipated average
annual income per head at present prices within the occupation
groups, major inputs required, source of raw materials, major
product outputs, destination of products, ete.

(2) Do you need to borrow the money from the government, bank or
private enterprises? And how much money will you borrow?

10, 3ite Preparation

Please. detail the specific site locations for sewage, sewerage, the
pipeline of electrical, water or gas, soil and water conservation,
etc. and should be given of size and position of such operations. At
the same time show the site preparation on the maps.



11, Infrascructure Requirements

Please indicate the infrastructure requirements, e.g. raw material
demand, tramsport requirement, water demand, electricity demand, gas
demand and housing demand, census, etc.

12, Eavironmental Implications

Please indicate the factors of environmental significance in the short
term and long term that include noise, vibration, floodlighting,
gaseous emissions, particulate emissions, nuclear emission, odours,
dust, aqueous discharges, effluent quality parameters, solid or liquid
wastes or by-products, etc.

13. Emergency Services

Pleasa indicate the emergency services, for example, fire and medical
sexrvices, control of pollution, ete., and the hazardous substance to
be stored or used in process, some pipelines present a risk of
hazardous events.

I1 IDENTIFICATION AND APPRAISAL OF LIKELY IMPACTS

Please detail evaluation the following question do your best,

1. Physical Characteristics of the Site and its Surroundngs

A. Land

(a) Does the geology of the area present problems with regard to
the type of development under consideration?

(b) Does the development involve excavation or earthquake which
may have detrimental consequences, e.g. soll erosion,
landslide, mudflow, earthflow or creep, etc.

(¢) Does the general character of the local topography impose
constraints on the design and siting of the proposed
development?

(d) What is the grade or classification of land to be developed?

B. Water

(a) 1Is the proposed development 1likely to affect the drainage
pattern of the area?

(b) Is the proposed development likely to result in changes to
other hydrological characteristics of the area?

(¢) Is the proposed development likely to affect the flow of
underground water?
Where the development is to take place at a coastal or
estuarine location the following hydrographic factor should
be taken into consideration:

(d) Are any proposed developments below the high water mark
likely to affect the sea bed characteristics of the area?

(e) Are any of the hydrographic characteristics of the area
likely to impose constraints on the design and siting of the
proposed development?




2.

(£)

Where dredging operations are considered necessary are there
any constraining factors which could influence or even
prevent work taking place?

(g) Would any hyrographic characteristics in the area prevent
satisfactory completion and/or operation of any part of the
proposals?

Climate

(a) Are there any climate factors relating to the area which
could be constraints upon the proposed development?

(b) Are any climate factors of the area (particularly inversion)
likely to influence the pattern of pollution, e.g. noise and
alr pollution?

Land use and landscape character

(a) 1Is the proposed development compatible with surrounding land '
uses such as agriculture, forestry, recreation, etc.

(b) Will the proposed development substantially alter the
landscape quality of the area?

(c) Will the proposed development have a substantial zoune of
visual influence?

(d) How far are existing land-uses within the zone of visual
influence compatible with the character of the propesed
development?

{(e) 1Is the scale of the proposed development compatible with
that of the local landscape?

(f) Are there any trees or buildings on the site worthy of
preservation?

{(g) Are the materials to be used in the permanent structure and
buildings of the development in character with those of the
local area?

(h) Are the landscaping proposals submitted by the applicant
satisfactory?

(1) Has consideration been given to a satisfactory scheme for
site restoration should the proposed development cease
operation?

(j) Has an appropriate means of financing the implementation of

the restoration scheme been agreed should the company cease
to be a viable concern?

Ecological Characterlistics of the Site and its Surroundings

Ecosystem character

(a)

(b)
(c)

(d)

Are there any endangered and unique species of fauna and
flora in the area? Please detall the c¢lass name, amount and
habltats,

Are the development and the existing habitats compatible:

If "Yes" what conservation methods willl be necessary to
protect the hablitats?

(i) 1If the development unit described conservation methods

that will be used to protect sensitive habitats, are
these likely to be successful?
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(&)

()

(g)
(h)

(1)

{1i) Are the clalms of the development unit with respect teo
these conservation methods realistice?

1f the development and habitats are not compatible what

communities will be at risk from:

(i) Physical destruction?

(ii) Changes of groundwater level7

{iii)Changes in quality of standing or flowing water, oXygen
content, salinity, turbidity, flow rate and
temperature?

(iv) Chemical pollution, eutrophication and specific toxins?

(v) Changes in silzing patterns?

(vi) Air pollution of both water bodies and terrestrial
habitats?

(vii)Dust deposition?

(viii)Changes {in nutrient status of terrestrial habitats?

(ix) Changes in the new species of fauna and flora was
import in the habitats at first time?

(x) Opening up of other areas to increased recreation
pressure by - the construction of access routes, roads
and pathways?

{(xi) Others.

In each of the above cases what, if any, habitats ara at

tisk?

What is the quality of the hablitats regardless of status?

What dependent habitats or communities will be at risk,

including non-residents and migrants? What is thelr status?

Can any of these habitats be recreated within a. short period

(5 to 10 years)?

Human Activity Patterns in the Area

EFmployment structure

(a)
(b)
(c)
(d)
(e)

(£)

(g)

(h)
(L)

)

What effect will the development have upon the economic base
of the area?

What kinds of development are most likely to be affected in
the area?

Is the development likely to reduce unemployment in the
area?

Will an improvement 1In the unemployment situation be
temporary or permanent?

Is the development likely to take advantage of any spare
labour capacity such as under—-employment that exists in the
area?

What are the implications of the applicant's stated labour
requirements for the employment structure of the area?

Is the scale and rate of preojected employment growth
acceptable in the local context?

Will pressure be placed upon particular skills and age
ranges?

Is the proposed development likely to result in a movement
for labour away from existing employment in the area, and
would this have any detrimental affects for the future?

Is the development likely to present a wider range of
opportunities for local school leavers than has previously
been the case?
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(k)
(1)

Is the development likely to result in a significant influx
of non-local labour?

What would be the effecft on the local labour market 1f the
non—local counstruction labour remained in the area after the
development was completed?

Demographic aspects

{a) What is the likely level of population growth in the area
should the development tzka place?

(b) Would such a level of growth be accesptable?

{c) What is the likely effect of the development upon local
migration flows?

(d) 1Is the envisaged level of population change likely to affect
the existing age/sex struatures of the arsa?

(e) Are the envisaged population changes likely to affect the
lifestyle, religious and cultural attitudes of the
population?

(f) Is the development likely to have an influence on the
tourist trade in the area?

Transport

(a) 1Is the development likely to lead to increase in the volume
of public or private transport (road, sea and air) in the
area?

(b) Is the existing road network of an acceptable standard to
carry the additional traffic without danger to other road
users?

(c) Would some other mode of transport prove more acceptable for
transport of materials?

(d) Is there likely to be any damage to the local enviromment
adjacent to the proposed routes?

(e) Could any traffic management schemes be introduced to reduce
environmental damage and traffic hazards?

(f) Could temporary access roads, where present, be put to
community use after the construction period?

(g) Would the development require additional road schemes to be
implemented over and above the planned level of future
provision?

(h) Is the mode of transport proposed for the distribution of
products acceptable to the agency, or should other
alternatives be investigated?

(1) Is the proposed development likely to influence the
viability of rail services in the area?

(j) 1Is existing rail capacity sufficlent to meet any increase in
traffic?

(k) Where a demand is likely for sea or air transport, does the
area already have the necessary basic infrastructure?

(L) If there is a need sea or air traansport to construct
berthing and other related facilities, 1s there likely to be
any detrimental effect on the local environment?

(m) What are the likely environment implications of providing

such facilities, and are these compatible with the general
character of the local area?

_99 J—



Infrastrucutre Services

Electricity

(a)

Will the proposed development lead to demands which exceed
the planned level of provision in the area?

(b) Can these demands be met satisfactorily by the electricty
board?

(c) Where new transmission lines are required, will these have a
detrimental effect on the local environment?

(d) Are satisfactory emergency supply facilities provided in the
event of a major power failure?

(e) Ia the event of a major power failure would thers be a risk
in terms of damage to the processing uanits, danger to the
local community, and pollution of the enviroment?

Gas

(a) Will the proposed development lead to demands which exczed
the planned level of provision in the area?

(b) How dependent will the development be upon public gas
supplies?

(¢) Where new plpelines are required, will these have any
detrimental effects on the local environment?

(d) In the event of mzjor gas supply failure would there be a
risk in terms of damage to the processing units, damage to
the local community, and pollution of the environment?

Water

{(a) Will the proposed development lead to demands which exceed
the planned level of provision in the area?

(b) How dependent will the development be upon public water
supplies?

(¢) Will the development lead to the provision of additiocanl
abstraction schemes in the area or the construction of a new
supply reservolr?

(d) Where new supply pipelines are required will these have any
detrimental effects on the local envirooment?

(e) Are satisfactory emergency supply facilities available in
the event of a major supply failure?

{(f) In the event of a major water supply failure would there be
a risk In terms of damage to processing units, danger to the
local community, and pollution of the environment?

Sewage

(a) Will the proposed development lead to demands which exceed
the planned level of provision in the area?

(b) Are there any major constraints which would prevent the
necessary facilities being provided?

(c) Where mew pipelines would be required, are these likely to
have any detrimental effects on the local enviromment?

(d) Are satisfactory emergency facilities available if the plant

were to experience a major processing failure?
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0.

(e)

(a)

(b)

{c)

(d)

(e)
(f)

In the event of a major processing failure would there be a
Tisk to the health of the local community or pollution of
the environment?

Finance

What effects will the proposed development have on the

financial programmes of relevant development of the
government or private?

How significant will be the local area's share of revenue
from raw material purchase?

Cross reference (c) to (£) to subszsction F (amployment
structure)

How do the proposed wage rates during construction compare
with those of existing employment in the local area?

Where the comstruction wage rates are high, is this likely
to lead to 2 movement away from existing employment or
restrict growth in locally important development?

Bow do the proposed wage rates during project operation
compare with those of existing employment in the local area?
Where wage rates during project operation are higher, is
this likely to lead to a movenment away from existing
employment or “restrict growth in locally important
developaent?

Education

(a)
()
()

(d)

(e)

Will the proposed development lead to an increase in demand
for specific types of development training in the area?

Can this be catered for adequately at existing technical
colleges or other education institutes?

Will the development put pressure on existing standards of
provision at nursery, junior or secondary schools in the
arga?

Do any schools in the area have sufficient spare capacity to
accommodate the influx of children of new families moving to
the area?

Will the proposed dévelopment lead to demands which exceed
the planned level of future educatien provision in the area?

Housing

(a)

(b)
(c)

(d)
(e)
(£)

Will the estimated number of houses required for incoming
workers mnecessitate additional land being released for
housing development?

Would the release of additional 1land for housing be
enviromentally acceptable?

Would the release of additional land for housing development
place an wunacceptable strain on existing and planned
infrastructure services?

Does the development require emphasls to be placed on the
private sectors of the housing?

Would the type of housing required lead to possible social
imbalance within the communities in which they are built?
Where a construction camp, or alternative facility, is to be
provided, is the site chosen by the development unit
acceptable or should others be considered?
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6.

(g) Is the standard of provisiou of camp site facilities
acceptable to the development unit?

(h) Is the design and layout of the camp site facilities
acceptable to the development unit?

(1) Could a workers' camp or other housing facility be put to
community use after termination of the comnstruction period?

Telecommunications

(a) Will the proposed development interfere with existing
telecommunication networks?

Soeial and Community Services

Health service facllities

(a) What will be the effects of increased population arising
from the new installation on existing facilities?

(b) Will the projected provision of health service facilities
meet the increased demand?

(¢) What additional provisions will be necessary?

Emergency services — fire and ambulance

(a) What will be the effects of the Iincreased population arising
from the new installation on existing emergency services?

(b) Will the projected provision of emergency services meet the
increased demand?

(¢) What additiomal provision will be necessary?

(d) In emergencies, are the safety provisions and emergency
services provided by the. development unit at the
installation adequate?

(e) Are the existing local resources capable of dealing with any
emergency?

(f) Is the time delay for arrival of local emergency services
significant?

(g) What increased provision would be necessary to meet any

~ emergency such as nuclear explosion, etc?

Existing Levels of Environmental Pollution

Air Pollution

(a) Will the 1installation significantly alter the levels of
atmospheric pollutants in the area?

(b) Will the release of atmospheric pollutants be a hazard to
human health, crops, livestock, wildlife and stomework?

(¢) Will inversion lead to a local bulld up of high levels of
pollutants from the new installation?

(d) Will there be significant synergistic effects with existing
pollutants in the atmosphere? ’

(e) Will the distribution of wind direction cause significant
fumigation of areas sensitive to atmosphere pollution?
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(£

(g)

Will the installation produce significant quantities of
particulate matter which will be a nuisance to the local
community?

Will the installation produce offensive odours?

Water pollution

(a)

(v
(e)
(d)

(e)
()
(g)
(n)

(i)
(1)

(k)
(1)

(m)

(n)

Will effluents, treated or untreated, have a significant
effact on the flora and fauna of the river, canal, laks,
estuary of coastal waters?

Will effluents find their way into surface water by means of
underground waters?

Are there stretches downstream where effluents are likely to
change the flora and fauna?

Will there be significant synergistic effects with existing
pollutants in the receiving waters and/or between
constitueats of the effluents?

Will there be significant potentiation effects with existing
constituents of the- effluents or receiving water?

Will the discharges lead to the build up of locally high
level of pollutants?

Will variations in water flow (e.g. seasonal) cause a
significant increase in the concentration of pollutants?
Will salinity gradients and/or current movements in
estuaries lead to locally high build up of pollutants and
cause problems of dispersion?

Will fishing (commercial and recreational) be affected by
discharges?

Will other water—based activities such as water—-skiing,
canoeing, sailing, etc., be affected by discharges?

Will there be any odour likely to cause offence?

What dependent communities or species of animals and birds
are likely to be affected by a change in the aquatie flora
and fauna?

Are there any sensitive plant communities dependent on the
receiving waters for their supply which are 1likely to be
adversely affected by discharge (including fires) from the
development?

Do any horticultural or agricultural enterprises use
recelving waters for irrigation?

Noise and vibration

(a)
(b)

(e)

(d)
(e)
(£)

Will the installation significantly alter background noise
levels?

If these levels increase, will the introduced noise levels
be of a magnitude to cause complaints from residents either
during day or night-time? )

Will the levels have any adverse effect on the functioning
of schools, hospitals and old people's homes or on informal
recreation areas either during day or night-time?

Are the levels likely to have a significant effect on the
wildlife of high quality habitat?

Will the levels exacerbate an already existing situation
“"ereeping” ambient nolse levels?

If so, is this significant in the local context, especially
if other installations are likely to follow?
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W.

(g)
()
(1)

Will vibration from blasting, pile-driving, etec. cause human
discomfort and annoyance?

Will vibration cause structural damage to ancient monuments
and other old buildings?

Will vibratiom cause structural damage to other buildings,
especially houses, schools, hospitals, ete?

Solid or liquid waste and by-product disposal

(a)
(b)
(e)
(d)
(e)

(£)

How do the proposals relate to existing waste disposael plans
and to waste disposal plans being formulated?

Would an altetnative means of disposal be more appropriate?
Would an alternative disposal sits be more appropriate?

What would be the visual impact of a disposal site or a
disposal plant and what means could be taken to reduce
visual impact?

What would be the aesthetic and potential health impact on
nearby residents?

What would be the potential surface water pollution from the
proposed disposal area?

What would be the chemical and biological characteristics of
leachate generated within the sita?

What quantities of leachate would be generated?

How would leachate affect water resources?

What proportion of liquid waste would be deposited and how
would this affect leachate production?

What measures could be taken to reduce or treat leachate?
Would transport of the waste be a hazard?

How much traffic would be generated and what would be its
impact?

What is the proposed after—use of the site and how would it
relate to plans for the area and plans being formulated?
Would any special site management have to be introduced to
realise the proposed after-use?

Nuclear pollution

(a)
(&)
(e)
(d)
(e)

Will the installation significantly alter the levels of
temperature of nuclear energy in the area?

Will the release of nuclear pollution be a hazard to human
health, crops, livestock, wildlife and stonework?

How far leachate affect all resources 1f nuclear pollution
occurred?

What are the likely impacts of the disposal of nuclear waste
or radicactive waste?

Can nuclear waste or radioactive waste be disposed of
satisfactorily?

Chemical peollution

(a)
(b)

()

Will the apply significantly alter the levels of quantity of
chemical such as pesticides, fertilizers, ete. in the area?
If the chemical drugs are imported first time, do you have
the report about the characteristics and experiment in the
foreign country?

How would leach away the polsonous matter from human health,
crops, livestock and wildlife?



(d)

Y. Secon

What avre the 1likely impacts of the disposal of chemical
waste?

dary cumulative pollution

(a)

(b)
(c)

zZ. Risk

Will the installation have different effect from what the
pollutiions themselves would have when not action upon by
the external factor?

How would lesachate affect all resources 1f secondary
cuzmulative pollution occurred?

What are the likely impacts of the disposal of secondary
cunulative pollution?

and hazard

(a)
(b)

()
(d)
(e)
(£)
(g)
(h)
(1)
(3)

Will the development introduce a significant hazard to the
public?

Are there specific environmental conditions (for example,
distribution of wind direction and topographic factors)
which, in the event of wmajor release, would direct toxic
gases or flammable vapour clouds on to local residences
and/or local communities?

What other less significant hazards are associated with the
developmrent?

What are the worst possible effects of all levels of hazard
in terms of death, injury and damage to property?

What are the risks associated with the different levels of
hazard?

Are these risks acceptable?

Iz there a possibllity that numbers of the local community
may be killed if the worst possible hazardous event were to
occur?

Is the risk of this event acceptable?

Does the installation significantly increase risks which are
present from existing plants or other development?

Is the resulting cumulative risk acceptable?

7. Others or Suggestions

— ———

If the agency can analyse and answer the list of questions in Figure

6, the imp

act statement will be strengthened.

The review panel consists of about thirty members, there are the

delegation
speclalist
botanical,
forestry,

environmen

of the relevant organizations and the academics or
s of physical, chemical, ecological, geographical, economic,
zoological, envirommental, aesthetie, agricultural and
etc. When the EIS is sent to the organization in charge of

tal protection, it will be investigated within two months by
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the review panel, then the review panel will offer reviewed opinions.
If the developer and agency accept the reviewed opinions, they will
take the EIS back to revise. If the development unit and agency do not
accept the reviewed opinions or the EIS 1s rejected, them an appeal
may be lodged with the Cabinet or senior department heads for
resolution. If the EIS has no problems, then the developer can apply

the license for the development license.

5. MONITORING PHASE

Monitoring is very important. It can be subdivided into three main

types 1in terms of {ts importance for EIA. These are baseline

monitoring, impact monitoring and emission monitoring. So monitoring

may be carried out in support of a wide range of management

objectives. Thus, the objectives of monitoring may be classified in

various ways. Munn (1980) identified the following objectives for

monitoring:

(1) to determine present conditions;

(2) to determine trends;

(3} to understand phenomena;

(4) to valldate and/or calibrate envirommental models;

(3) to make short-term predictions;

(6) to make long-term assessuent;

(7) to optimize the utility and/or cost-effectiveness of any of the
above; and

(8) to control.

Monitoring systems may be operated at various levels, depending upon
the nature of the problem in question and the jurisdiction of the
monitoring concerned both of developer and agency. Monitoring 1is an
important tool in the process of environmental impact assessment and
in any follow-up assessment and control programmes. It should be
recognised that there is little experience in the application of
monitoring environmental impact assessment. Somewhat wider experience
exists in monitoring programmes for selected pollutants at the local
or national scale, but even here monitoring has been predominantly

used 1in support of regulation. Descriptive monitoring which supports
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the identification and estimation of risks or impacts is at a fairly
early stage of development, and substantial efforts are required to

ensure progress in this development area.
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CBAPTER 6

SUGGESTIONS AND CONCLUSIONS

1. SUGGESTIONS

There are many defects in an environmental impact assessment system
that need to be improved for Taiwan. The author prudently offers ten
suggestions for promoting environmental assessment work in the future.

These are:

(1) To establish the policy of environmental/matural resources

conservation and to draft enviromment impact assessment legislation:

A policy and law will be of benefit to both the developer and the

government. They must be responsive to the social and cultural

traditlons of the pecple. Though there are many policies which deal

with environmental aspects, there 1s a need for synthesis to make a

conservation strategy or a fundamental law. It is meaat to guide the

course of development and envirommental conservation. The law of

environmental impact assessment will include the following:

(1) a statement indicating when an EIA is necessary;

(i1) an indication of what the EIA must contain;

(iii)a section which empowers a certain body to review the EIA and
another body to settle disputes; and

(iv) an indication of the legal-administrative sanctions i1f the law 1s
not complied with (Ahmed, 1985).

(2) To establish the envirommental data bank: The problem of a lack

of data becomes one of finding ways to proceed with the EIA without
such data, The possible solution which was suggested was to synthesise
data. Therefore, there is the need for a central repository of
environmental data. So it will be necessary to assemble all of the
academics and specialists who. research into the enviromment and to
finish the Geography Information System (GIS) quickly. As such this
information will then help to promote and execute the order of

environmental/natural resources conservation.
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(3) To develop the techniques of environmental impact assessment:

Envirommental iImpact assessment is a synthetic and collective
learning., But there is a need for specialists who can blend all
knowledge to analyse and judge assessments objectively. So it is
necessary to specify the decision-maker's training in a speciality

inside or outside the country.

(4) To increase investment in EIA: The environment needs significant

investment in both time and human power to prohibit pollution and to
protect human health and promote environmental quality. However, the
organization 1in charge of envirommental protection lacks the ability
te invest sufficiently and therefore camnot produce a significant

level of environmental protection.

(5) "To improve land use strategy: Land once used often cannot be

returned to its former state. Such attempts take long periods of time.
Therefore great care must be taken and detailed plans formulated to
ensure that sufficlent types of specific land use are catered for,
e.g. urban, green belt, recreational, agricultural, In many cases by
concentrating similar land uses in specific areas the task of sound

environmental management is, to some extent, made easier.

(6) To establish a monitoring system: For example, all the

industrial estate developments, the busy communication networks, etc.
must establish a monitoring system to test the nature of the pollution
and to find 1its souvrce, with the ultimate aim of improving the
environment and preventing accidents. As such the mounitoring system is

a very important tool in the post development period.

(7) To strengthen technical aspects of envirommental impact

assesment: As the environment encompasses a very wilde rangeof areas,
it becomes necessary to encourage academics and speclalists to create
models of environmental impact assessment techniques. These will
serves as good reference material for the consultant companies or

agencies who undertake research into impact assessment.

(8) To 1improve education within the field of environmentgl/natural

resources conservation: There are basically two ways: first, to
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increase lectures in the university programmes and by training post—
graduate students to research and study this topic; secondly, to
increase public knowledge via television programmes, newspapers,
magazines, etc., and to devise various schemes of public participation

such as games, painting, debates, etc.

(9) To encourage public participation in this area: The

environment belongs to the people. Hence, ome of the most significant
aspects of EIA is the involvement of the affected public in the
environmental impact study. This has taken two forms: first, the
inelusion of local values in the EIA process which occurs at the
scoping stage. The cost or benefit of an impact is a direct fumction
of the social and cultural values of the people who are affected. The
second form of public involvement is direct comment by the public on
the ETA. The objective is to inform the public of various aspects of
the project and to seek their comments. However, in many cases the

interactions are between the Government and the public.

(10) National and international seminars and training inititatives:

From these events it is possible to gain knowledge of techniques from
other countries. AUltimately that will improve our poliey and the

techniques of impact assessment for envirommental/natural resources

conservation.

2. CONCLUSTIONS

This paper has outlined the intensive step—by-step approach that has
been undertaken in many reports in the introduction of an EIA
procedure. From this variety of foreign case studies an attempt has
been made to design a proposed envirommental impact assessment system
for Taiwan. Whilst this paper is only a superficial account of
environmental impact assessment, it hopefully will act as an aid to
decision-makers especlally in their drafting of series of guldelines,
handbooks or policies. At the same time, the author hopes to have the
chance to research more fully the field of envirommental/matural

resources conservation and envirommental impact assessment.
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APPENDIX A : ENVIRONMENTAL IMPACT ASSESSMENT PROCESS
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A2

IntArio Favironmentn) Assessment Process

Frovincial Departments

[

Municipalities1

No

Exenptions A Is EA Required
Threshiolds

Positive Lists Yes
Guidelines Prepared W EA }

on Request by MCE

a

Public Consultation
Advised

Other Ministries MOE Preparés Review
Comment and Cives Public Hotices

Renction from .
Public

Yes

Hearing

lio

Yes
Accept A

Ho

Further Research

Amendment or Hearing

7
Beerd Hearing

Public Inpus

|

Hearing

Yes

Accept and/or

Approve Undertoking

L

Cabinet AlterationJ

Approve Undertaking

)
Decision K&

MOE: Ontario Ministry of Environment
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A.3

Y

roncoed Environmental Inpact Assessoent Process for
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The Natherlends
Initintion
{pasitive 1ist)
Commission |f¢ Commission to Yes Advice
(Ministers) advise on Guidelines (Commission)
(CA)
L_ lo L.
Prelimiaary Discussions Guidelines Inforzation
{Proponent) {CA) (ca)
(Action groups) (Publie) y
{Advisers)
ETA
(Proponent}
Submit EIA to CA
(Proponent)
Review
{Commission)
Preliminary review
(ca)
Acceptance of No
document
{(ca)
!
1
Advisers
I
KA
Collatien of comments and
LEGEND necessary sdditions to EIA
{ca}
CA ~ Competent Authority
Commission - Commission of —
Independent Experts Dec;s1ona, reasons, No
monltoring program }
Advisers - Specific bodies (CA)
providing advice to CA ¥o
Appeal ——
Yes-
Yes
Implementation
(Proponent)



]
| Projest  dgentificaticn

J

Seicction Lhecklicd

T
+

Projoct on Zxempiicn Lisd

)

Project not en

Citeer Lige

‘f‘ Y
Is Projuect Locatod in No | Underteke Lorcuning
Crvirenmentully Sunsitive Area’? Chuc-1isT with Fiovigw
Patel Secresuriat
Yes
L hd
Proponent uncertakus Njol fows Project Satisfy
- - Ay
rfrelininary Assanoment Checklist iritera?
—J Tes
N o
! .. 5 L. . ] -
Fublic Braliminary Assecsment Report Submitted Submit Sroiect ta

DarticipaTtion

by Proponent to Apprdving

Authority anc Review Panel

Approving Zocy for

“Aushkorizetion

fpproving Authority Feviews Repors

inConsulta*ion with Peviecw Panel

3

4

Froporent Prepares [etailed Ascossment

W

lietailcd Assessrent ReporT Provided for Review Panel,

foproving Authority, Environegntal Felated fgercies and Inierecied Fublic

“aview Panel

o

Cazinion on Srgject
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A.5

Environmontal Impacl Assessoment Procedure in Thailand

Proponent Concults List of Projects
or Sensitive Areas to Determine
Whether IEE or EIA is Requirsd

l

Propaoneat may Scek Advice en
TOR for IEE or ZIA from DEICZ

|

lPrQPOnent Prepares IEE or EIA ] -_——{Froponcnt Revises IEZ or EIA
B

L

IEE or EIA Submitted to
Authorizing Authority

-

DZIE Receives IEE or EIA DEIZ may Bequire an EIA
frem Authorizisg Authority on Basis of the IEE

P

DZIE Undertakes Field Reconnaissance,
Initial Literature Survey then
Reviews IEE or EIA

+

[QEIE Accepts IEE or

= Ho DEIE Advises Acthorizing Awthorit

1A}______“* g Y
vhy IEE or EIA not Acceptable

L ;

]

Yes
ilProject Beceives NEB Approv
Fay Include Canditions

L

DEIE Advises Authorizing Authority
on Conditions for Approval

Authorizing Authority Considers
Project Approval

- : No . :
[?rOJect Approved_}f }[E;OJect Terminated
Yes
] + Legend
DEIE Monitors Implementetion of
Environmental Protection Measures DEIE Division of Enviroamental
Impact Evaluaticn
r - - -
NE3 Evaluates Effectiveness NED gatagnnl Environrent
of the Process onr
TOR Terms ol Relcrence
IEE Initial Environmgnt

Examination
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A.6 Summary of the Main Features of the Dutch EIA

Procedure
Type of Procedure Legislative and integrated,
Body controlling process Ministry of Housing, Physical
or procedure. Planning and Environmental
Management is responsible for the
law and regulations only.
Who 1s responsible for EIA Proponent.

preparation?

Field of application. All levels; naticnal, provincial,
municipal and Private. Phased
introduction.

How are activities identi- Positive lists.

“fied?

pefinition of environment. Physical, natural, cultural,

historic and health.

Body for whom the EIS 1is The competent authority.
prepared.

Use of guidelines. General, generic and speciiic
guidelines will be used.

Hearings or meetings. Dependent upon competent
authority procedures.

o v v W T A e A e S A A A T WY MR N e W W e A e S v mL e A L b e R . e .-

How is decision made? As part of overall approval
an project.

Appeal, Proposed, where existing decision-
making permits.

Monitoring. Individually by regional
inspectors.
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A.7

Envircnmental lealth Impact

Assessment Process

N :
+ Components .- l Physnical Sacioeconomic
- ) Propeet . i Hupith
Steps \_\ Environiment Environmeant
- - !
guality of air, demography mortality
walgr i -
Press o ar, so eCONOMmy morbidity
resant resources habi : r
Sruation - abitat guality af hie
amenities sociai structure
infrastructure
C [ f t }
construction
. degradation i ion i
oparation J migratio diseases
depletian ovarcrowding acute
Forecant .
. i i chronic
af emistions overloading income _
pollution redistribution pathagenic
Imspacts wasies ] ! shock vectorborne
At ultural s
products contamination culturai shoc 100n0Les
intexicpiion
loads and !
ate,
stressas
mantal stress
Astassment impact ' ! )
and r{ benafits saverity, extent, duration, significance
Evaluation
costs ]
site, size
Modihications products -—-——{ repoat foracasts and asscssment J
processe e 1
dispersion ie-allocation ol housing intormation
treatment resources fiscal sanitation
Sateyuards - —-— i t
control oxpansion of readjusimen vaceination
survoitlance infrastructure aducation Bre.
amislions offacss onair, socigaconomic marbidity
ollluents wator, soil changes mortality
Monitoring wasias amanities quality of lile
products infrastructurs
conditions
aljustrment ol .
Fredhngk modilications or
salugurards
_
unpmrignen for
Qihor grrojuuts
—J
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APPENDIX B : CRITERIA, PROCESS AND EXAMPLES OF SCREENING
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8.1 Criteria for Making Screening Decisions

Several general criteria can be used when making a decision !
as to the environmental effect of an activity. These
criteria are not mutually exclusive but are interrelated.

Magnitude: defined as the probable severity of each potentia
impact. Will the impact be irreversible? If reversible,
what will be the rate of recovery or adaptability of an.
impact area? Will the activity preclude the use of the
1mpact area for other purposes?

F—

Prevalence: defined as the extent to which the impact may
eventually extend as in the cumulative effects of a nunber
of stream crossings. Each ore taken separately might
represent a localized impact of small imgortance and magni-
tude, but a number of such crossings could result in a wide-~
spread effect. Coupled with the determination of cumulative
effects is the remoteness of an effect from the source
activity. The deterioration of fish production resulting
from access roads could affect sport fishing in an area many
miles away and for months or years after project completion.

Duration and Frequency: the significance of duration and
frequency can be explained as follows. Will the activity
be long-term or short-term? If the activity is inter-
mittent, will it allow for recovery during inactive pericds?

Risks: defined as the probability of serious environmental
effects. The accuracy of assessing risk is dependent upon
the knowledge and understanding of the activities and the
potential impact areas.

Importance: defined as the value that is attached to a
specific area in its present state. For example, a local
community may value a short stretch of beach for bathing or
a small marsh for hunting. Alternatively, the impact area
may be of a regional, provincial or even national importance.

Mitigation: Are solutions to problems available?

(Adapted from FEARO, 1978)
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B.2 A Screening Process for EIA

WHAT IS THE DECISION PROBLEM?

1. Range of choice:- associated with site, design,
construction, method and post-construction operation.

2. Choice of associated protection projectst-—
to alieviate expected impacts.

AT 1S TIE DEGREE OF POTENTIAL IMPACT BOTH DIRECT AND
INDUCED?

1. MNature of impacting activities - type of impact:-
Change in the physical environment e.g. introduction
of toxic materials, change in water table.

Change 1n bilotic campenents, e.g. planting,
harvesting, pest control.

Change in spatial size and form of ecosystem, e.g.
reduction of habitat, erection of barriers.

2. Mature of impacting activities - likelihood of impact:-
Certainty or probability distribution.

L]
.
L

“ature of ecosystemis) affected:-
(a) Isrportance of ecosystem e.g. critical resources
such as nature reserves or naticnal parks.

{b} Ecolegical corsequences.
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B.4 Screening Table for Water Impacts

Sources of

Drainags/channel
pattern

Sedimentation

Floodling

Water gquality

Surface waters

regime, e.g9. ln terms
of gquality, gquantity,
depth/gracdlent of

water tahle and direc-
tion of flow? W¥ill
alteraticnas to water
table depth alter
atructural gualities of
daoll? ¥Will dewatoring
methoda be neceasary to
undertake sxcavations?

Will the project impedse
the natural dralnage
pattern and/or Induce
altaratfion of channel
torm?

Will the project induce
a major sediment influx
into area water bodies?

¥jill there be rlsk to
1ife and mztorials
duea to flooding?

Do=as potable water
supply mecet establlshed
s-andacds -~ WHO, ete?
Will receiving waters
meect established
standards? Will waters
be adeoquately accom-
rodated and treatad?
will groundwater suffer
conta=ination by
surface secpago,
elorn of maline cr
potluted wanter?

intru-

will the ptoject

impalr existlng sur-
face waters through
filling, dredging,
water extracilon or
dixchargsy waste Clu-
¢harge or cther dekrl-
mental practices? Will
recreation or aesthetic
values be endangeced?
%111 the project affect
dry woather [low
characteristice?

dispossl practlcasy
propoaed aurface cover.
Ground conditlons -
ability, percolation,
water table, location of
raechargs atesa, slope
proximlty to streams or
other vaterhodies.

Existence, nature and
pattern of dralraqge;
acil characteristics.

tocatlon of constructlion
and cleanling activities.
Erosion potential of nite
soile,

plrection of runoff flow,
1 slops on site.

Erosion and sedliment
control plan for site.

Extent of projecty
100-year flood plain.

whethear exlsting waler
guality meets standards
for Llntended usagas
capacity of waste treat-
pent plant/aeverage
system to accormodate
prolect vastea,

Water disporsal plan;
source of water.
Locatlion of groundwater
recharge.

tocation of project;
locaticn of conatruction
and clearing activities.
Source of water supply
and slte cof waste
disposal; dams/obstruc-
tlene; flow character-
tatice ever an extended
pericd.

Ecological charascterls~
ticsr recreation uses.

perme—

Subalemant Potential Impactis) Requlred Infermatien Information
Hydrolegical Will the project alter Extant of project) aource |[Devaloper
balance the hydrological of water - ground or
halance? other. Importance of
groundwater ln maintain~- Hydrologlat/
ing area rivers, streams, |[hydrogeologlst
lakes, ponds, wells,
flora and fauna.
Groundwater W{ll the project Extent of project; source |Developer
regime affact the groundwater of water supply: waste

Gaologlical mapo/
survey; local
wall-drillecs;
soile anglneer.

Sita visity
geological mapa,

Devoloper
Soils survayor
Site viait;

topographlical map
Developer

Developer
Ceological eurvey

Health/wastie
‘disposal
authoritles

Developer

Hydrologist/
hydrojecloglist

Develeoper

Civil englneex/
hydrologlat

Aguatlc bio-
loglet ~-
area survey

(FROM: UNEP @ 1980)
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APPENDIX C : CHECKLIST METHODOLOGIES
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C.l

Typical Simp

le Checklist
(From Interim Guide for Environmental Assessment 1975)

PHYSICAL SOCIAL
1. _Ceoloqgy 8. Services
1.1 Unigue Fratures [} Educalion Fagililies
1.1 Mineral Ressurces 1.2 Employment
1.}  Slope Stability fRocklall 1.] Commercial Facilities
1.4  Depin to tmpermeablie Layery 5.4 Health Cade/S50cial Services
1.5 Subsidence 1.3 Liquid Waste Oisposal
t.8 Consalidatien I.§  Sohicd Waste Disposal
1.1 Werhering/Che=igal Retease $.7  Water Supply
1.0 Tectorie Activity /Vulcannm 3.3 Siorm Water Orainage
£.%9 Paolice
. T Sails .10 Fire
1.1 Siope Stabebity $.11 Recreation .
i 1.12 Transpartation
1.1 Foungation Supporl 811 Cultursl Facilities
1.1 Shrimk+S5well )
1.8 Fa"on S;.-s.ctnti'.:ifiry 5. Safety
1.5 Liguefzciion T—————
1.6 Erodibitity Structures
1.1 Permeability Materials

). Specisl Land Fealures

Ssmitary Lamndfilt
Yellands
Cosstal Zomes/Shoreline

Site Hatards
Cireulation Conflicts
Road Salety amd Design
leniting Radlation

w W W e oo
- e e

b et bt hd
[ R

Phviiclogical Well-Zeing
19.1 Noise
18,1 Vibratien
10.3 Odoar
16.% Light
1.8 Tamperature
10.6 Diserre
. Semse of Community
11,1 Community and Organication
11.1 Homogencity ard Diversity
1.1 Community Swubility and

Physical Characteristics

Piychologicat Well-Being

Mine Dumpi/Sooil Areas 8.
Prime Agricultural Land
. Water
X1 Hydroleg.c Baiance
“.2  Cround Waler
4.3  Cround Water Flow Qisection
[ 3] Depth 10 Water Table -
4.5 Drairage/Channel Form
8.t Sedimentation
+.7  Impoundmen! Leakage ard
Siope Failure
4.1 Fipoding
VY Water Quality
12.
i. Blata

5.1  Flant and Animal Specley
$.1 VegeUltive Community
3.] Diversiry
5.8 Productivity
3.5 Mulrient Cycling

. CHmate and Ale

Maero-Climsi2 Hazards
Farest and Rangs Fires

—
-

T1.1 Physical Threal
11.2 Crowding
11.} Muisamce

1. Visual Quality

110 ¥Visual Conteng
1.7 Ares and Siructure Coherence
11.) Apparest Acceas

Hhstaric 3nd Cultural Resources

1

1

)} Heat Balance

4 Wind Alteralian

3 Humidily and Preciplilation
8 Ceneratlon and Disperaion
of Contaminants

Shadow Eilfects

1. Energy

Energy Requiremenls
Conservation Measures
Environmental Slgrificamce

12,1 Historic Structures
1a.1 Archreological Sltes and Structures

Courtesy of the U.S. Department of Housing and Urban

Development.

— 126 —



C'Z .';;lllllif' Cherb 1=t Hr'rhuz{rslnn)- g A= Pipr i Frojrets
[Fetieral

Catrpory

hhand Featuran

Aand ana

Sprcies and

FEensystenms

Powrr {mm) ez ion , 1N

Tdrntify present uses  and dearcrihe  tha
characteristica af the land area,

Land wsepa == Drdcribe the rmxtent of prearnc
uses, P in agriculiure, businesa,
induntry, recrzation, ceaidence, wildlife,

and cther unes, including the potential for

developaenty locate major nearhy transpor-
tation corridaors, including roads,
highuays, ship channela, and air tealfic
patteena; Tacate transmission [acilities
and their plagement fuml»rgrmmd, surface,
or overhead); identify water reanurcea.

Topography, physiaegraphy, and genlogy --
Provide a detailed  description of the
topographieal, physiographical, and g=o-
lnpical features within the area of the
propated action, Inclide U.8, Gralngical
Survey Topographic Maps, ansrial phatographs
(if available), aud ether auch graphic
material,

Soils -- UOescribe the physical character-
istics and chemical compnzition of the
soi1la, including tha relatianship of these
factocs to fand alope.

tdentify those sprcies and renaystnms that
will he affected by the prapaned action,

Speciea == List in gnmeral catepnrics, hy
cownan and scientific nnmes, the planc and
vildlife species found in the area of the
praposed action and indicate thesr having
gommercial and rezveational impurtance,

Cowmunitiern and aasaciations ==~ Dpascrihe
the daminant plane aml vildlife comamniting
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Ch

Section of US Aid Questionnaire Checklis® (Developed by US Aig, 1981)

Remark:

This Format was ceveloped by USAID. It can be used as a gulde
to project impact icentification and in the scoping process,
The planning checklists (Exhibit 1) will assist project
planrers for use in filling out the Imgact Matri‘x (Exhibit 2),
but no ora matrix and checklist can be designed to f£it all
projects. Revisions and modifications will be required since
the matrix is not a substitute for thinking through.

Using this format, the planrers should first determire
the major project cangorents and list them on the left column
of the inpact matrix, then using appropriate portions of the
planning checklist as a guide, Cetermmine the potential impact
of each project comporent as lisced across the top of the
matrix,

The abbreviated scale is interpreted as follows:

ND - Not Determimable 0 - None cr Insignificant

HA — High Adverse [B — Low Bereficial
MA - Medium Adverse M8 - Medium Beneficial
LA - Low Adverse HR - High Bereficial

Exhibit 3, a complete matrix of rural rcads potential impacts,
will show that siting decisions for penetration roads may nave

major environmental oonsequerices.

Courtesy of US Agency for International Development
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3. TROZECT PHASE {Pilamaing/ lesign, ete.):

R
i

E:?
L
5

RO JECT PLANWIING CHeCLLIST

‘To be used as 2 guide in assessing-cach major
project decision as o its environmenral impact

AL PROECY TYPE (Road, Industry, ote.):

SECT COMPONEWT (Rouring, Sire locazion, etc.):

L. PRO.ECT IECISION POTENTIAL IMPACTS:

1.

Apriculcural Lands

a) Are there culrivable lands in the
proiect area?

b) Will project decision resulr in
=oreor doproved cultivable land?

£) Will -project decisien Tesulr in
less or dzmanged cultivable .land?

Yes No Unk
Yas No nk
Yes No Unk

ESTIMATED IMPACT ON AGRICULTURAL LAND ...ND,.HA..MA . LA..O..LB. MB. . ¥B

Soil Ereosion

a) Will project ‘decision help to
prevent soil loss or erosion?

by Will project decision directly
cause or worsen soil loss or
arosion?

¢) Could project decision indirectly
lend to practices that could cause
s0il loss or erosion?

d} Is it necessary to consult-a soils
scientist?

ESTIMATED. IMPACT DN S0IL IROSION .. ..

._Slope "Srabiliry

a) Does project decision involve
actual modification of slopes?

b) Will project decision affect
stability of slopes indirectly?

c) Will preject decision result in
other conditions that could affect
slope stability?

d) Could project decision cause people,
livestock or property to be located
where existing unstable slopes could

be a hazard?
2} Is it necessary to consult a
geotechnical znpineer?

ESTIMATED IMPACT ON SLOPE STABILITY ...
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Yes No Unk
Yes No Unk
Yes No Unk
Yes No Unk

RD..HA..MA..LA..0..LB..MB. .HB

Yes ‘No Unk
Yes No Unk
Yes No Unk
Yes No Unk
Ygs ey Unk

ND..HA..MA..LA_.0..LB..MB..HB



& .

fneryv-Mincral Rosovurces

a) o energy-mineral resources exisc
o project avea?

Will project decision help o
develop, now or in the future,
important encrgy-mineral resources?
Will project decision cause
significant consumption of
Addicicnal energy- mineral
such as engine fuels?
Could project decision prevent or

h)

<)
resources

o)

impede Euturc development of
essential ene rzy-mineral resources?
¢} Is it essary o consult with a

N
minerais agency ot mining engineex?
ESTIMATED IMPACT

REDURCES ...

Surface Wacer Quanticy

a) Lo surrace water resources exist
in project area?

b) Is information available on
present and future demands omn
water resources as result of the
project?

c) Will project decision help to
increase or preserve available
_surface water supplies by such
thlngs as improved drainage/run-

£f conditions?

d) Will project decision increase
demand or cause loss of availa-
ble surface water either
directly or indirectly?

e} Is it necessary to consult a
hydrologist?

ESTIMATED IMPACT ON
QUANTILTY

ON ENERGY/MINERAL

ND.

SURFACE WATER

...... N

Surface Water Quality

a) Is information available on
present water quality?

Will project decision lead to
additional natural oxr man made
discharges into surface waters?
¢) Will project decision help to
improve or protect surface water
qualicy?

Could project decision cause
deterioration of surface water
qualicty either directly or
indirect?

Is it necessary to consult a
water quality enginecer or agency?
£STIMATED IMPACT ON SURFACE WATER
QUALITY ....

b)

d)

e)

..... NG.

CJHAL LMA

Yes

Yes

Yes_
Yes

Yes

Yes

Yes

Yes

ND..HA..MA..LA.

Yes

Yes

Yes

Yes

Yes

A..LA..O.

Mo

NO

w
wo

JHAL .MAL VLA .0, .LB.

NO
No

MO

No

No

No

No

No

No

No

No

.LB..MB.

MB.

tink

Unk

.HB

Unk

Unk

Unk

Unk

Unk

.0..LB..MB..H

Unk

Unk

Unk

Unk

B

Unk

.HB



7. Ground Water Quantity

1) o pround water resources oxXist
ity project argea?

bY Is information available on
present and future demands on

warer
the p

resources as resultc of

roject?

c) ¥ill project decision help to
increase or preserve available
nround water supplies by such
things as improving vecharge
conditions?

) Will project decision increase
demand or causc loss of ravail-

able ground water either directly

or indirectly?

¢) Ls it

necessary to consult a

geohydrologist?
ESTIMATED IMPACT ON GROUNE WATER_

GUANTITY

ca

..........................

Cround Water Quality

2) Is intformation available om
present water quality?

b) Will projecc decision cause any
natural or man made discharges
into ground aguifers?

c) Will projcet decision help to
improve or protect ground water
quality?

d) Could project decision cause
deterioration of ground water
quality eicher directly or
indirectly?

e} Is it

necessary to consult with

Yes No Unk
Yes NG tInk
Yes No Unk
Yes No Unk
Yes No Unk

ND..HA..MA..LA..O..LB..MB..HB

Yes No Unk

Yes No Unk

Yes No Unk

Yes No Unk

a ground water quality specialistYes No Unk
ESTIMATED IMPACT ON GROUND WATER

QUALITY

9. Air Quality

a) Is information available on
existing air quality?

b) Will project decision produce
any air emissions directly?
¢) Will project decision help to
reduce existing air pollution
sources such as open burning

operations?

d) Could

project decision lead to

ND..HA. .MA..LA..0..LB, .MB..HB

Yes No Unk
Yes No Unk
Yés Mo Unk

practices that worsen air qualicty
such as causing increascd road
traffic or industrialization?

Yes No Unk
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19.

{(Cconc.)

¢} Could project decision lead to
a charge in engine use or fuel
comdinaticon that could cause
serious air problems?

Is 1t necessary teo consult an
air quality specialist?

—
—

ESTIMATED IMPACT ON ALR QUALLTY ....

Noise

a} ls noise now a problem in
project area?

b} Will project help in reducing
undesirable noise conditions?

¢} Will project cause cemporary
or sustained increases in noise
generating conditions such as
heavy machinery or road travel?

d) Could project cause movements of
people to high noise level loca-
tions?

e) Is it necessary to consul:t a
noise specialisc?

ESTIMATED IMPACT ON NOISE ...........

Aquatic Ecosvstems

a) Are there any aquatic ecosystems
of the types listed below
which, by nature of their size,
abundance or type, can be con-
sidered significant or unique?

rivers?
streams”?
lakes?
ponds?
b) Are these systems essentially:
pristine?
moderately degraded?
severely degraded?
€c) Are these systems used by
the local people:

i) Consumptively

For drinking water?
For irrigation?
For livestock?

ii) Non-consumptively
For Washing and
Bathing?
For Waste Disposal?
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Yes

Yes

Yes

ND.L.HAL.MAL LA, .O..

Yes
Yes
Yes
Yes

[

Yes
Yes
Yes

Yes
Yes
Yes

Yes
Yeas

No

NO

No

No

Ng
Mo
No

No
No
No

No
No
No

1]

No
No

Unk

Unk
LB..

-

3. .1

LB..MB..HB

Unk

Unk
Unk___
Unk__

Unk
Unk
nk__ _

Unk
Unk
Unk

Unk
Unk



Ll.

12.

(Cont.)

ir

For Transporta
For iiarvest of non-
5

animals as food, fiber
fur or other useful
product?

the projeciu directly

d) Will
ect consumptive use of
er?

af
‘V‘ a

e) Will the project directly or
indirectly affect either
aon-censumptive or consumptive
uses of these eccosystems by:

Fry b=

ir

Use or production of toix
materials (both during
construction and/or operation)
which might enter these
systems?

Alteration of drainage
patterns?

Increasing erosion?
Causing increase in
populations so as to
place added stress on
their systems?

ESTIMATED IMPACT QN AQUATIC
ECOSYSTEMS ... .ottt -

Wetland Ecosystems

a) Are there any wetland eco-
systems of the types listed
below which, by nature of
their size, abundance or type,
can be considered to be
significant or unique?

Marsh?
Swamp?
Bog?
Flood Plain?
Estuary?
b) Are thesc systems:
pristine?
Moderately degraded?
severely degraded?
¢} Are these systems used by local
people for:
Drinking Water?
Livestock Watex?
Washing and Bathing?
Waste Disposal?
Agriculture?
Harvest of non-deomesticated
plants or animals as food,
fur, or fiber.
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Yas

Yes

Yes

Yas

Yes

Yes

Yes

JHA. .MA..LA..O..LB.

Yes
Yes
Yes
Yes
Yes

Yes
Yes

T

Yes

Yes
Yes
Yes
Yes
Yes

Yes

[T

No

NO

Ho

No

Unk

Unk

Unk

Unk
Unk

Unk
Unk
Unk
Unk
Unk__

Unk
Unk
Unk

Unk
Unk
Unk
Unk
unk

T

Unk

|



13.

(l'ﬂnl‘_ . )

)

[s there currentlly a trend
taowards draining wetlands in
the project arca for conver-

a)

b)

C}

d)

sion to some obher use? Yes Mo Uink_
Will the project nither dirtectly
or indirectly aliect wetiands by:
Chandging population or land use
practices =0 as Lo increasc
drainage of wetlands (for use as
agricultural, industrial or
urban land? Yes No__ Unk__
Use orv production {either during
construction and/or operation)
of toxic materials which might
enter wetlands? Yes No__ Unk
Use the water directly? Yes Mo Unk_
Alter drainage patterns so as
to affoct weblands? Yes_ No_ Unk___
Increase erosion so as to
affect wetlands? Yes__ No Unk
ESTIMATED IMPACT ON WETLAND
ECOSYSTEMS . . oot i et e a LND, VHALUMAL.LA..O..LB..MB, .HB
Terrestrial EZcosystoms
Are there any terrestrial eco-
systems of the types listed
below which, Ly nature of their
size, abundance or type, could be
classified as significant or
unique?
Forest? Yes No_ Unk___
Savanna? Yes No__ Unk__
Grassland? Yes No_ Unk_
Desert? fes No_ Unk__
Are theose ecosystems:
Pristine? Yes No_ Unk__
Moderately Degraded? Yes No Unk___
Severely Degraded? Yes_ No__ Unk_
Are there present trends towards
alternation of these ecosyskiems
through cutting, burning, etc.
to produce agricultural,
industrial, or urban land? Yes No_ Unk
ODoes the local population use
these ecosystems to obtain
non-domesticated:
Food plants? Yes_ No__ Unk_
Medicinal plants? Yes No_ Unk
Wood products? Yes No_ Unk____
Fiber? Yes_ No_ Unk
Fur? Yes No Unk
Food Animals? Yes No Unk___
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1

(Cont.)

¢} Will the preject reguire

clecaring or alteration of:

Small areas of land in

orosystems?
Moderate arwas of land
these ccosystems?
Large areas of
ecosystoms?

[} Bees the project rely on

those

na

b o
L B TS ]
Q0 %
= 2l

3
[
N

the

n

any

Eiber)
these ccosystems?

c0ject decrease usc of
fram these ccosystems

by producing or providing

substitute materia

i} Will the projcct cause increased
Scpulation growth in the area,
bringing about increascd stress

on these

tndangered Swvccies

ccosystans?

TERRESTRIAL

al Is the existence of endangered
specles in the project area:

Very unlikely

Probable

Ilighly probable

Documented fact
b} Are these specics:

Of sclientific intercst only
Of scientific interest and

highly sought after by local
people for food, hides, sale

to animal dealers.

c) Will the project affect the

habitat of these animals:

Directly by destruction of

habitat?
Indirectly by altering

habitat through changing

drainage, land use,

d} Will the project increase ease
of access to these habitats?

e) Will the project increase
population in the project area,
thus placing increased pressure
on these species and/or on

their habitat?

ESTIMATED IMPACT ON ENDANGERED

SPECIES ..........
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Yes

|

No

ND..HA..MAC.LA..O.

Yes
Yes
Yes
Yes

]

Yes

Yes

|

Yes

Yes

Yes

Yes

NO
No
No
~NO

[T

No

|

No

No

No

Unk_
Unk__“

Unk

tink

Unk

Unk

.LB..MB

Unk
ink
Unk
Unk

]

Unk

Unk

Unk

Unk

Unk

Unk

ND..HA..MA..LA..C..LB..M8..1B

r
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le.

Migratory upocics
A} In the projoct area are there

any:

Migratory fish? Yes__
Migratory birds? Yes
Migratory Mammals? Yes
b) Are thesce specics used by local
veople for food, fur, or other
products? Yes
¢} Will tha project regquire any dams,
roads, pinelines or other align-
ments which could interfere with
these migratery animals? Yes
d}l Will the project destroy any
habitats (resting, feeding,
reprocductivel which are critical
Lo these species? Yes
g) Will increocased population place
acditional strecss on these
specios? Yes_
ESTIMATED IMDACTS CN MIGRATORY
o oL O U T ND..HA..
Beneficlial Plants
a} D¢ non-domesticated plants occur
in the project arca which are
used or sold by local people as:
Food? Yes
Fiber? Yes
Fucl? Yes
Ornament? Yes
Medicine? Yes
rorage? Yes
Building Materials? Yas
b) Do thesc plants occur in: -
Undisturbed habitats? Yes
tioderately disturbed habitat? Yes
Severely disturbed habitat? Yes
c) Arc these plants: T
Utilized heavily? Yes
Utilized moderately? Yes
Utilized only occasionally? Yes
d} Is this use:

Peculiar to the local populationes

Universal in the region or
country? Yes
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Mo

No

HETET

Mo

Mo

Mo

|

No

No

No

Unk

Unx

Unk
Unk
Unk
Unk
Unk
Unk
Unk

Unk

RERRRE

Unk
Unk

Unk
Unk

[

Unk

Unk

Unk



—

Doecrease habitat for these plants?
Increass habitat [or thusc plants?
increase acuess to thesoe plants?
Provide substitute products or

the necessary money to roplace

the use of these planus?

increasce usc of these plants
through increased peopulation?

L

s
cated animals ocour

al Do non-domesti
in the project area which are
used or sold by the local people
as:

L) Do these animals occur in:

Utilized heavily?

Utilized moderately?

Utilized only occasionally?
d) Is this use:

Peculiar to the local population?
Universal to the region or
country?

e) Will the project:

Decrease habitat for these
animals?

Increase habitat for these
animals? ,
Increase access to these animals?
Provide substitute products or
necessary money to replace the
use of these animals?

Incrcase the use of these

animals by increased population?

ESTIMATED IMPACTS ON BENEFICIAL
AMIMALS ... .......
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Yes
Yes
Yes
Yes

]

Yes
Yes
Yes

Yes

Yes

|

Yes

Yes
Yes

Yes

Yes

NO

No
No
No
NO

No

|

No

No

No

No

No

No

Mo

Mo

No

Unk
unk
Unk
Unk

Unk
Unk
Unk

Unk

Unk
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19.

A} Are there currently any pest plant
iems In the vroject arca?

) Are therc any potentlal pest
L

planl specics known to axisb in
the project avea?

¢} Are these pest plants assoclated
with:

O
<

-y
M

Scvercld tigturboed land?

Agriculturatl land?

Stagnant or polluted water?
d) Will the projoct?

Increcase habitat for pest plants?
Decrease habitat for pest plants?
provide opportunity for control
pest plants?

Of{.

Increase the possibility of
introduction of poest plants
through incrcascd commerce?

ESTIMATED IMPACTS OWN PEST  PLANTS .....

Pest Animals

a) Are there currently any problems
with pest animals in the project
arca?

Are there any animals in the
project arca which, under

altered ecological conditions,
have the potential for becoming
pest species?

¢} Are these species associated with:

o

Severely dcgrated land?
Agricultural land?
Agquatic habitats?

d) Will the project:

Increase habitat for pest
animals?

Decreased habitat for pest
animals?

Increase the possibility of
introduction of pest animals
through increcased commerce?
Provide the opportunity for
control of pest animals?

ESTIMATED IMPACT ON BEST ANIMALS ....
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Yes Pey ik
Yes N fink
Yos A N link
Yes piey SRS
Yes Mea UnR
Yes 1 Unk
Yes NO unw
{cs NO una
Yes NO Unx
Yes NO unx

ND. . BALOMALLLALLOL LB, .

Yes No Unk
Yes No Unk
Yes No Unk
Yes No Unk
Yes_ No_ Unk__
Yes No Unk
Yes No Unk
Yes No Unk
Yes NQ Unx

ND..[NA..MA,.LA..O..LB.
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21.

Gilneass Veootors

1

thOAre Lhere known disease probloms
in the preject area Lransmitted
through vestor spesies such as
musquitos, {lies, snails, cte.?

) Ave thesce veclor

aszociated wilhs

S Les

Amuatic habitats?
Forest haliitats?
Agricultural itand
Cograded iiais
Human : o
b Will the prodect:

LLAa

-7 LIS -,

49
i
-
-

the project work force be
source of introduc-
cof discass vectors not

found in the project

increased access to and
commncrce witlh the projszci area
be a possible source ¢f discase
vectors not presently cccurring
in the project area?

f) Will the project provide
opportunlties for vector
control through improved
standards of living?

ESTIMATED IMPACT QU DISEASE VECTORS

Public Eealth

a) Are vector-horne discases an
important part of the local
public health situation?

bl Are there clinics or other
discac control programs in
cperation of planned for the
area?

¢} Will the project decision
result in an increzase in disease
vector density or distribution?

d) Will the project decision result
in workers or other persons
entering the arca with contagious
or vector-borne discases?

e} Will the project decision result
in clearing operations that could
expose workers to discase vectors?
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Yos

Yes
Yos
Yes
Yes_
fes

Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No
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No

Mo

No

Unk

Unk
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Unk

Unk

Unk
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Unk



fCont. )

) Will the project Jdecision increase-
Phe harard of accident o the local

population? Yes No tnw
i) Wil the projuct decision improve

opportunitineg for the local

populabion to receive health care? Yes_ No unk
) Is it necessary to gonsulr with a

public heaiih sroacialist? Yes_ Mo_ Unk
CETIMATED IMPATI ObF PUBLTC BEALTH ... ... .. MNDLLGHAL MALLLALLQ, 1B, BB

Posource/Land Lse

a} Arz the natural resources of the

arez under intensive usa pressure? Yes No_ Unk
L) Are lands in the project area T

intensively davelopi? Yes No Unk_
c) Will the project decision increase - T

pra2ssure on land reosources? Yes No Unk

Will the project decision result

in decreased holdings by small lamd

cwTiers? Yes No Unk
2) Will the project decision increase -

dapleticn rates of natural

resources? Yes No Unk
£) Should a lamd use planner be
consulited? Yes No Unk

DSTIMATED IMPACT O PESOURCES AND
LANG USE........... e bmaaveraraas e veeenJNDOUHAL MALLLAL O LB B, I3

- Conventional/Nonconventional Energy Sources

a) Will the project increase the demand

for conventional energy hour sources

(petroleun, hydropower)? Yes No Unk_
©) Will the project increase the demand

for nonconventional energy sources

(fuelwaed, dung, agricultural

wanton) Yes Na Unk
c} Should an energy planner be
consulted? Yes No Unk
ESTIMATED IMPACT ON EMERGY SCURCES...... .. .NDLHAL MALLLAL 0L LB, .MB. .HB

Distribution Systems

2) Are the production/distribution
networks for agricultural and
manufactured camodities fully
understood? Yes Mo Unk
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b Will the project decision enhanco
Lhe ecuitable distribution of
tlvase prolucts? Yes No Unk
P WL the project deciston increase
Fhe envaind Mo cerbain comaxdit ies
within or cwbsicde Lhe aren? fes_ Mo Unk

{Cenl L)

1) by projoect docision decrease
the danaxd for cortain losally
produced qgoads? Yes No Unk _
1) Will the project decision improve
tha ease with which consumyrs in
the arca obtain cunmxlitics? Yes No Unk
[) Will the project decision decrease
the production of cartain vital

cannodities? Yes No Unk
g) Is it necessary to consult a social
anthropoloqgist? Yes No unk

ESTIMATED IMPACT ON DISTRIEBUTION
e 0 T e ieresaseeaaarenaan ND, . HA, .MA, .LA..O..LB..M3. 1D

. Enplovimnt

al Is the potential work force in the
area fully cnployer? Yes No Unk
b} Will the project decision
substantially increase the rate

of employment? Yes No Unk___|
c) Will the projrct decision romove
job opportunities in the area? Yes No Unk

d) wWill the project decision result in
drowing woerknrs fran other local

employers? ' Yos No Unk
e} Is it necessary to consult with a

sociozconcmist? Yes No Unk
ESTIMNIZED TH4PACT OGN ML TN . e v v e e v n e e s ND.JHAL MALLLAL QL. L8, M3 L HB

. At-Risk Population

a) Are the odverse Impacts of the project
cunequally distributed in the target

population? Yes No Unk
D) llave the at-risk groups been
dentified? Yes NOo Unk

c) Have all possible actions bzen
identificd that would lessen
the impact cn at-risk groups? Yes No Unk

d) In the assistance of a social
anthropologist reguired to

adequately ansver these questions? Yes No Unk
ESTIFATED IMPACT G AT-RISK POPULATION. .. .. NDLLHALLMALCLLAL QL LBV L HD L
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28,

29.

AR
U present oy ey o b ie

gToupy i oher Larveel prpmianjon? Yos R Unk__
B WL Lhe proheot decision rosaly

L amlagral v of peessle Loy Dhey amna? ves Moo Unk
e Tooad anst it s wed e iens

adognataly geared to ol te Y

inf lux? Yes N Unk
AV WUTL the project decicion resull in T o T

the movonent of people oub of the area? Yo s Mo Unk_
el Uan ther prodaiie ot inal jons

i predicted? ves Mo Unk_
F] Are local instivuirom: and aooncicos

or receliving agencies abrle to

handle these migrant groups? Yes No_ Unk
5) Is it necessary to consuit A

social anthropniogist? Yes No_ Unk__
ESTIMATED IMPACT Gl MTGTAMT DODULATIONS, .M L HAL LMAL DAL WO LB M. LHE.
Coatmunity Stability
a) Are the interelationships of

various sccial groups in the

project arca undersiood? Yes No_ Unk__
b) Will the project decistion

establish institutions that

will improve these interrelationships? Yes_ No__ Unk
<] Will the project decision creatn

campetition amng social quouns

that would reduce cummunity

cohesion? Yes No_ Unk
d} Is it pecessary to consult a

social anthropologist? Yes No Unk__
ESTIMATED IMPACT ON CCRRUNITY
STABILITY......... e sesereeaes DL UHAL MAL LAL LOL LB M, 1B
Cultural and Peligious Values
a) Have studies been conducted of

the cultural values of the project

area? Yes_ No__ Unk
b} Are the cultural characteristics

unique to the project acca

adequately kniown? Yes_ No_ Unk
c) Will the project decision

adversely affect the religious

attitudes of arce residents? Yes_ No_ Unk__
d) Are there special superstitions

ot religious taboos that will

affect the acceptance of the

project by the target population? Yes No Unk___
¢) Is it necessary to consult a social T o X

anthropologist? Yes__ No_ Unk__
ESTIMATED IMPACT ON CULTURALL AND
FELIGIOUS VALUES ... ..o ieenn.. e ceeniDL JHAL MAL LA, LOL LB MB L LHB

.



Fouriom and Bnoroal ion

At ds there at prosaent a signifi-
cant degres of toarism in the
araa? ¥es Mo Unr

Li Ts thoere unexploitod Ltouriam
ar rocreatl son porent ial in
the arvea? Yes No Unk

) Will the project decision —
result in mare offective
utilization of present or
future btourizm apportunitics? Yeg No Unk

d) If so, will this acdvacrsely
affect the lifestyles of loesal
people? Yas No Unk

2) Will the project decision - T
adversely affect an cxisting
Or polential tourist or

recreation attraction? Yes No Unk
ESTIMATED IMDACT OM TOURISHM AMD
RECREATION........ Ch e e veee e GNDL VHALUMALLLALLO.LLB. . MB. iID

Nutrition

a} lave adequate data been
gathered on the nutritional
levels in the project area? Yes No Unk
b} Po these data differentiate
among various population
subgroups, by age, sex or
social level? Yes No Unk
€} Will the project decision
result in changed food
habits in the target population? Yes No Unk
d} Will these changes result in -
higher caloric levels and
improved nutritional

characteristics? Yes No Unk
e) Are the services of a nutrition
specialist required? Yes No Unk

ESTIMATED IMPACT ON NUTRITION.......ND..HA..MA..LA..O..LB. . .lMB..HB
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tive Checklisc for Land DJevelopment ?Tojeccs

Tactor

m
r
.
El
b
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3asas for Es

171,

Local Economy

Public

1

e

flscul Balance

. Me:z chunge in Zovernment
fiscal {lov {revenues loss
expenditures),

ioployment

+ Change in numbers and pec-
cent employéd, unemployed,
underemployed, by skill
level.

Wealch

3

- Change (n land values.

Hagural Zavirooment

A

. ©Thangze (n

ir Qualicy
dealth

. Change In afr pollucica con-
cenctations by frequency of
sccurrense and nusber of
people ac risk.

Hulsance

ocsurTtence of visual
(smoke, haze) ac olfaczory
(edot) air quality aufsances,
and auzber of pecple affecced,

Hater Quallcy

6. hanges in perztissable ar
tolerable water uses and
nucber of peeple affacted -
for each relevant tedy of
wafer,

Holse

7. Chapze In noise levels and

W

|

frequenzy of zecurrence, and
pucter of people bothared,

Lidlife and Vegeracian

. Change (n Jdiversicy and paop--
vlation size (ubundanee) of
wildlife and wvecetation
(tncluding trees) of cum—an
species;

- Change I{n nunbets cf rare oc
endangered specics.

Zublic ravenues: expected hauschaold
incomes by residencial housing cype:
added propercy valuea, Puybdlic expendi-
tures: inalysis af now service demand,
CuUrTent coscs; avuilable capacicies by
service,

Direct from nevw business: or eszcfmaced
from floor space, local ceasidencial
pattarns, eihpacted {mmigracisn, cur-
tenc unemployment proiiles.

Supply and Zdemend of similacrly zoned
land, enviroumancal shanzes neart
prapercy.

CurTent amdient concencrations, currens
and 2xpecied emissions, dispersica
nodels, population maps.

daseline ciziz
Indescoial processes,

and expecrzed zifluents, current
concencTations, vacar quality

CurTens
sablenc
sodel.

ngise
nolse

s velazing
i 2Ce,

curreng saciz-

Changes
sourees, in nol
propagacicn mcdel 2 =z 4
Aoise levels 3 ton.fie, ba
baseline clctzen syrvey af
faction wvith noise levels,

allg

Vildlifc and vegecacian {nvencesy!
expected re=oval of cover ar changes o
hab{etacs,

Changes in amounc 1nd guality of {(a) Aublcac
or (¢} nunm=

by aniosal zype; (5}
ber of macurae irees.

Atzecu space,
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3ases for TZscimatas

11I.

1v.

Hacyral Olsaszers

10, Change ia nuzser of peapla
and value of propercy endan-
geved by: (loeding, earch-
quakes, landslides, suaslides,
and other nacural Jdisastees,
ty frequency of sccucTence,

Aeschecics and Culzural Valyes
Atcractiveneas

l1l. Change in nuzber and percenc
af eledizans vha are zatisited
vizh neizhbarhsed appescancs.

¥iew QOpporiunicies

12. Change in number’ av percenc of
ceicizens saciz{fizd with vievs

[rom thelir homes {or businesses).

Landmarks

13, Nuzber and perceived {mpor-—
tance of ¢ultural, hiscoric,
or scientific landmacks to
be lose, made less accessible,
ot nade nace 3ccessible.

Pubiic and Privace Services
Orinking Wazec
Availabilicy

14, Chanpe in frequency Juracion and

severity of wacer shacgage
incidencs, and number of pecple
affeczed.

Qualizy

13. Changes {n salinicy and ocher
Indizes of drinking wacer
quality and safecy, and num-—
ber of peopla affecced,

Hospital Care
Emergency Care Availabilicy

16, Change tn nunber of citizens

Availabllicy/Crovdedness

17. Chacge ia pozercial Sed naed
versus bed supply of irea has-
pleals, by cype of clinieal
service (=edical, surgical,
pediacris, obsceccieai).

rloed plain ind ocher hazacd =aups;
changes in local copueraphy and sewerina:
chaage {n percent permeadle cover; siTran
flov znd hydriulic =cdels.

laseline citizan sucvrey of raclags af cur=-
rent actractiveness and ldencifleacion of
atoblexs and assecs; visual siaulacian 22
praposed developzent using rafsuched
photos, dravings oc )~ nodels for asszss—
ing future preferences using a sample af
citizens.

33seline cltiien sugvey; ze=omecTic inaly-
sis of structures to idenciiy vi{sw agocor-
tunities before and aftar develapnenc.

[aventory and I[mpertance ganking of land-
azcky; survey of citizsns and scholarsa
rezardling i{mportance.

Cucrtcnt usaze, expecced nev demand;
prajected supplies,

Expected effluents from new developmenc;
purificacion process used; curveat and
expectad usace; profife of uwnderzround
vater syscems.

Hapa of populacion Jdiszcribuclion and ecer-~
gency faecilicies; number of 2merpency
vehicles {L{f any), expectad czlls, and
dispactch policy.

Currtent patlsne hospiral bed days per
1000 populaction by sax-age Icoup and
nedlwval servige: availadle bed capacircies:
expecced pepulacfon by sex-age zroup.
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3ases for Estimactes

Crime Concrol
Crine Race

12, Change in racte of crimes (n
exiscing communicty.

Teeling of Securicy

19. Change In pevcenc of people
feeling a lack of secugity
from crime.

Fire Procection

20. Change In {ice Incidenca,
prepercy loss, and casualcy
TaCes.

Recreation-Public Facilitien
Overall Sarisfaccion

21, Change in nuxber and percenc
of households sacisiied rich
public recreacion opportunicies.

22, Change in number aor pertenc
of heysehulds using facili-
ties {vicved relacive ca
nominal capacicy), by
facilicy.

Accessibilicy
12. Change In nusber iad percenc of
households wIth access o
varisus tTypes of recreaticn
facilicies vichin x minuces
travel, by cype of facilicy and
sode of z7Tavel,

Aecreation-Infor=al Secctings
Overall Sarisfaccion

4. Change i{n number or percent of
households satisfied wvith
recrzation in infcrmal cuedocr

‘spaces fan nefghborhood.
Availabilicy

23, Change {a avalladilicy of {nforzal
physical scettings [or racrcacien

and nucker of pcople affecced.

Zducacion
Acceasibilizy/Convenience

I15. Change in ausber and percenc of
bousehalds =acisfied wich
accesaibilicy of schools.

217. Change {n nusber ind percent of
students wvithin x ninuczs, by

type of school 3nd traval node.

Cutrent crime races and casa hiszorias
of sizilar aeighborhood zhanges; zhanges
in community linhelng, sizhelines,
hiding places, people =ix,

Easeline cicizen survey plus cthe daca
above,

Incident races by occupancy types; people
mix; ava{ladble wacer supply: availabic
{ire suppressicn equipmenc and manning;
likely bullding macerials; sice plan (f
available.

3aseline citizen surveys, and exoecced
changes ia faciliries. ind snvironmentc
(reise, air qualicy, dangers}).

Cicizen survey.

Haps of facilitics and discsibucion af
populaclon; cicizen survey 3€ Zrtavel
aode.

Bageline citizen survey and absecvacion
of currenf usage sactarus; pnhysical
environnent changes expesced.

Changes f{n open space and shysical
environment expectead,

Cleizen survay; changes {n available
pach, aearby cTaiflic condicions ¢n rouce
2 schools,

Map of schoal and populacion distridution;

Susing records.
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3. Humber and gerzant of studenca

haviag co swlceh ichcals oz
busing scacua.

Crovwdedness

19. Change i{n school crovdazdneaas
{adicators: 2.z2., studanc-
teacher vacios, numoar of
shifcz,

Transpertacion-Hasa Transic
Sacisfuczion

10, Ciange !n nuszbar and perzenc
af houscholds satisdled wizh
nass {rinsli service.

Acceasibilizy

jl. Changze in pumber and percent of
citizeons rasiding (ar warkinz)
within x {cac of publis trunsit

stap.

T:un:porEntion—?cdcs:rians
Sacisfaction/AccesatbilLcy

32. Change [n number and percenc
of houschalds sucis{{cd with
valking conditions and walk-
ing opporctunities in cheir
neighbochood.

Safecy

Ses mensurss 1] and 14 belowu.

Tranapartacion-?rivace Velifcles

Safecy

33. Change in nusber and percenc’

of hausehoids saciafled with
traffic safecy (vehicle and
pedescrian).

J4, Change (n number and severficy
of accidents per 1,000 persons

by pedescrians and riders.

Travel Tiae

33, Change in vehicular cravel
tlaes becweon selecced
origing and descinacions,
by time of day and day af
veelk,

Relacion of capacicy to expecizd dezmands,
and schoal ®oacd pallizy.

cn survey; 2xpected chinge In csisc,
ic hazacds, aiz quallecy, acher hazards.

Ciciz=n survey, exvecced service changes,
expected change in factors affseccing
satizfacclan.

Usagae lLavels, {roa fares and surveys.

Baseline gitizen survey, estimaced cthanzesa
in physical valking conditions; additians
at remavals of desiced descinucions.

Jaseline cicizen surrey, changes (n
and craific controls; circulacion pa

T
[

Accident frequency and causation daca;
changes In trvafflc and tvuffic concrols,
eicculacien paccerns, axpected traffic
velunes,

Cucrtenc traffic valumes: changes in
street layouc, w{deth and :raiflc coa-
trols; estiwmacad nec new vehicular trips.
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{Conrcinued)
Ticcor lases for Zscinmaces

Parking Availabilicy

35. Change In average cize
needed ta fiad acgepeabie
patking space wizthia x {est -
of residence (cc desired
descinazions) ia nefphbor-
hood of developmenc, by

tize of day 3nd day af

veek,

Pezcene of drivaerz finding
nelghborkcod parking sacis-
factory,

Shapping

28. Change in nunber and percent
of housebolds sacisiied wizh
shogpin, oppartunicies.

37. Ciange {n nucber and pergenc
af hauscholds within x zinuces
travel time to shopping, by

type sctare and node of travel.

Enerzy Services

40. Change In the frequency and
duration of cnerpgy shorcaues,
and the number af paople
a{fecced, by fual type.

.

Housfng

il. Change i{n number
of houstng wnics
standard and the

people living In

and percent
that are sub-
nusber of
then.

Change Iin number and percenc &f
hausing unizs relacive to neod,
by type aof housing (price,
ewner/rencal, nurber of bedcooms,
scyle, ecel)

Gther Social Impaczs {In addition
to those {ncluded abouve)

People Displacemenc

4]. ‘lumber of restdencs (or workecs)
displaced by develeopmenc, and
whether sacisfiod wvich mwve.

Special Mazacda

44, Nunber of chlidron phyateally
at risk f{rom "special™ hazicds
cveared by develooment (o.3.,
nachinery, Junk, unguirded
deep water).

Current apac=3 avallzble; new demand 3nd
supply; mach podel forv escimacing patk-
ing tizes.

3aseline citizen survey; expectad changes
{a zupply and Jdozand for spuces.

Baseline cizizen survey: changs [a ;hysical
candizions irgund shopping sreas.

Hap showing locacion of scores and popula-
tion, before and aftes developrens.

Current and expected usage and sypply in
comaunicy; desien and conscruccien of
buildings, type of msnufaccuring aczivity
expeccad,

Curtent housing scock candfcions numbec
to be remaved or improved.

Cutrenc profile of housing unlcs added or
deatrovad: past housing chain alfcezs in
disctribucion of populacioa %y iacome
level, tndicaters of lacanc demand far
hausing.

Aumber of persons living {n building co be
desttoyed; special sucvey of thea.

Phystical outdoor chanpes expecced.
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{Conzinusd)

3ases far Zsoimactas

Soclahi{licy/Friendliness

45. Chungs !n saclal laceraccicn
patierns {e.z2., fre2gquency cf
nelghbocing, cgmmunily activi-

ties}.

?rivacy

-

§. Chanze i{n nuzmber and zerzenc of
housshalds sacisfied wich
privsey in aucdoor areas arguad
heze.

Overall Corn.sncmenc with lHeishborhood

tn nuzber and pavsenc of
na sucisfied wich thelr
nziazl (or weck) nelgnboc-

[ 7S ] I 1]
(LI I )

Jaseline survey of current aeighboring and
comzunlly activicy pactarsas; chaanges (n
availabilicy of communicy and s=all zroup
zeacing places; chinges In physical
bacriers (e.z., highways, {2nces, heavy
tralfic, buildings which hinder dccess
{rom ane arez of 2 neighbachsed ¢2 anechar
ot foctbridges or remaval of barriecs
linking the areas); chanzes in jecple zix.

Clilzen surrey; g=omefric analysis ai
sizhcifnes; changes {a sighc sad sound
Barviers.

Citizen survey usling daca froz others
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C.6 Section of Checklist Developed by Clark et al., 1981.

EXISTING LEVELS OF EMNVIARONMENTAL POLLUTION

Air pollution

a.  Willtheinstallation significantly alter the leveis of stmospheric pollutants in the local authority
arsat '

b.  Will tha rolease of atmospheric poliutants be a hazard to human heaslth, crops, livestock,
wildlife and stonowork?

¢.  Willinversion lead to a local build up of high levels of pollutants from the now insteilation?

d. Wil thare ba significant synsergistic effects with existing pollutants in the atmosphere?

8. WIll the distributlion of wind direction cause significant fumigation of areas sensitive to
atmosphoric pollution?

f.  Will the installation produce significant quantities of particulate matier which will be 3
nuisanca to the local community?

g. Wil the installation produce offensive odours?

Vatar pollution

a. Will effivents, traatad or untreatod, have a3 significnnl efiect on the flora end fauna of the river,

canal, lake, estuary or coastal waters?

Will effluents find their way into surface water by mesans of underground waters?

Ara thora stretchas downstream whare effluents are likely to change the flora and fpuna?

d.  Will there bs significant synergistic effects with existing pollutants in the receiving waters
snd/or betwesn constituents of the effluents?

a.  Will there bo significant potentiation effects with existing constituents of the effluents or
receiving waters? '
Will the discharges load to the build up of locally high lavels of pollutants?

g.  Will variations in water flow (e.g. seasonall cause a significant increase in tha conceniration of
pollutants?

h.  Will salinity gradients and/or current movoments in estuaries lead to locally high build up of
pollutants and cause problems of dispersion?

. Will fishing {comemerciai and recraational) be affacted by discharges?

k. Wili other watar-based activities such as water-skiing, conoeing, sailing otc. be affected by
discharges?

i Will thers b any odour likely to causa offenca?

m. Wheat dependent communities or species of animals and birds are likely to be affected by a
chenge in the aquatic flora and fauna?

n. Arethere any sensitive plant communities dependont on the receiving wetera for their supply
which are likely to be adversely affected by discharges {including fines) from the develop-
ment?

p oo

p. Do any horticultural or agricuitural enterprisos use receiving waters for irrigation?

Courtesy of the Controller of Her Majesty’s Stationery
Office.
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FCOLEGY

Terrestrivl specics and popuiation
Browsers and geazers (14}

Crops (E4)

Natural vegetation (I4)

Post specizs (14)

Upiand game birds {I4)

Aquatic species and populations
Commercial fishearies (14}
Natural vegetation {14)

Pext species (14)

Sport fish ([4)

Waterfowl (14)

Terresieind hehitaty and communitics
“Food web index (12)

Land usz (12}

Rnre and endangered species
Species diversity (14}

Aquatic hubiletr and communitics
Foed web index (I}

flars and endangered species (12)
River characieristics (12)

Species diversity (14)

Ecarysicms
Descriptive only

AESTHETICS

Lard

Geologic surface material {6)

Reliel and topographic character (16)
Width amd alignment (10)

Air

Odour and visual {3)

Sounds (2)

Weter

Appearance of water (1)

Land and wuter interface (16)
(Odour and loating material {(6)
Waier surface aren {10}

Wooded and geologic shoreline {(10)

Diota

Animals—domestic (5)
Animals—wild {$)

Diversity of vegctition types {9)
Yariely within vegetation types {5)

Moan-runde obifeers
Man-minde ohjegts (10}

Campozition
Compuosite cifects (1 5)
Unique composition {1 5)

t used in EES.
e et al., 1973)

FII‘!'S!CAL/CHE.\HC.\!.
Warter quality

Basin hydrologic toss (20}
Biochemical oxygen demand (15)
Dissclved oxygen (31}
Faccal coliforms (13)
Inerganic carbon (22}
Inorzanic niirogen {(25)
Inorganic phosphate (28)
Pesticides (16}

cil (18)

Streamflow variation (2R}
Temperature (23)

Total dissolved solids (25)
Toxic substances (14)
Turbidity {20}

Air guality

Carbon monoxide (5)
Hydrocarbons {(§)
Nitrogen oxides ({Q)
Particulate matter {I2)
Phiotochemizal oxidants (5)
Sulphur oxides (10}

Other (3)

Lond pollution
Land use {14)
Soil erosion (14)

Naise pollution
Noise (4)

HUMAN INTEREST [SUCTAL
Education [scientific
Archeological (13)
Feological (13}
Cicological (11D
Hydrological (11}

Historical

Acchitecture and styles {I1)
Eventa (1)

Persons (11)

Religivns and cultures (L]}
* Western Frontier ™ (1)

Cultures

Indians (14)

Other ethnie groups {7)
Religious groups (7)
AMood latmosphere

Awe inspiration (L1)
Iselation fsolitude {11)
Mystery (4)

" Oneness " with nature (11)

Life patterns

Employment epporiunities (13)
Housing (§3)

Social interactions (1)

Reproduced with permission from the Journal of Environmental
Management, Academic Press Inc. ©
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D.1

Acttions aad Zavirconmental ilems in Leopoid Iatzracilion Magrix

Actiorns

Ervircnmenmi itarms

Catrgory

Dmerigrion

Catmory

Dcngrion

A Madifieation of
tegima

3 Land tranifor-
mtlan andg
contrucion

C Amaurce
txtraciian

»

o s 3

Fuia ~ a2 On

- R v o0

Exotic fauna intra-
duczion

Sialages! controla
Modilication of
habitat

Attaratian cf ground
covar

Alterauon of grousnd
watsr hydrotogy
Alteration of
drainage

RAlivar conwoi and
flaw madificatian
Canalizaticn
Irrigation

‘Naather medilication
gurning

Surfacs or paving
Noiss and vibraticn
Ursanizzuen
Industria) sites and
buildingy

Alrport

Highwey s 3ng bridges
Aopds and trals
Ralroads .
Cabint and liloy
Transmission lines,
pipelinas, and
carriger

Barriars including
fancing

Channel dredging and
straghtaning
Channmsl revertimants
Canaly

Dams and imogund-
ments

Plary, seawalll,
marinas, and ses
wrminafe

Qlfshora rtructures
Aecrestionsl souciurm
glarting and drilling
Curt and fill

Tunnels snd under-
ground 3IrecTursy
Slasting and dnlllng
Surface axcavation

A Physical and chami-
cl characierislics

1 Zamn
T Vharer

1 Aimaoiohere

3 Proceises

8 Blologes
conditions
1 Flora
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Minerst resgurcss
Canmtruction
material

Sands

Land form

Faorca lisig: and
background
radiation

Umique physical
teatures

Surfacs

Qcran
Undergroung
Quality
Tamoserature
Recharga

Snow, 1c2, Ing
DECITAIrCIT
Cuatity lgaser,
particulates)
Climaze {micro,
macrol
Temperature
Floocs

Erosicn
Qeposition {sadimen-
tation, precigitanant
Salunian
Sarpttaa lion ex-
changs, COMOtExing)
Comoaciion ang
1attling

Stoouity (slides,
shumps|
Streas-strain
{earthquakes}
Aie movemanis

Traos

Shrubs

Gras

Creos

Microtiors

Aquane glant:
Zndangsred s0eCIos
darriery



Actiorz Envicamenal iterms
Cat=gory Qerxigtion Category Cescrigtian
e Subsurfssy sxcive- i Corridor
tien and cetorring 2 Fauras s Birct
d  Weil dredging and b land animaly inclug-
MMuid removal ing rextiles
s Oradaing e Fiir and shellfish
{ Cleer curting and 1 Janthic organitmy
athar lumbering *  ins=ery
3 Commaereial Yisning I Microfauns
and hunting 7 Endsngsred toecies
2 Progsming 3 Farming R Zarriers
b Raerching and granng i Corridars
¢ Fe=dlats C Cultural faciors
d Qairying 1 Land uis a ‘Milcernes: and ozan
* Enargy gansratian 1oacnt
f Mirmrsl procasing b Merlandgs
3 Memijurgicat ¢ Forery
industry d Grazing
h Chamical industry s Agriculture
i Textile ingustry f Residangiat
I Autamabila sndg g Commmrzial
sircraft b industry.
i Qil rellaing i Mining and quarrying
I Food 2 FRzcrustion 2 Hunting
m Lumbering b Fizhing
n Pulp ang paoser c Boating
o Product vioroge d :Swimminq
E Land altzration 1 Erozion contrel and 2+ Camoing and hiking
rarcacing I Plcnicking
b Mins sealing and 3 Rexorn
waity control ] Aesthetic and 1 Scanic vinws and
¢ Strip mining rehabili- human interest vigtms
© ratian b ‘Nilderness quslities
d Landicaoing ¢ Coen-10ace qualitia
‘s Hartor dredging d landscaoe design
f *parzh fill and 1 Unigus chysical
drainogs {esrures
F  RAewgures 1 Raforesartion T Pirks 2nd reservas
renavwal B wildlils stogking g Manumenty
and manegrmeant h  Rare and unigue
¢ Groundwater rechargs soecies ar oco-
d Faroilizadian 1y stamy
aoplication i Mistarica! or archeg-
s ‘flovte recyelr lagical tites and
G Changmin a2 Roilvry objectt
traffic b Auramobils j Pretence of misfits
¢ Trueking 4 Culwursl statts 8 Cultural pacterny
4 Shipging Hitastviel
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Aczions Environmental itsrx
Categary Dmericvion Catsory Dascriction
2 Aicersft B H=siinoand afery
t River and eana) ¢ Employment
traffig d Population denury
g Pleasure boating S Manufsczured 3 Structurs
R Tesils facilittes and B TranIzoration nat
i Cabiet andlifts FCTiviTies work {maovement,
i Communiestion acs=ul}
¥ Figeline c Unlity netvworks
H ‘Masta realacs- 1 Cesan gumnping d Wasra gispezal
ment and b Linclili ¢ Barriers
trestmenmt ¢ Tmolagement of t Carridors
t3slings, sooils, and D Ecologesl reis- 1 Satinizatien of marar
Qverburcen tronihios retources
d Undrground b Eurroonicstian
1or3ge ¢ Dheasy~insec
¢ Junk ghisosal vectar
t Gil weil floading d Food chains
g Cenn weil ¢ Salinizztion of
emaiscarr=nr surtlgial mareriai
h Cooling water I 3rush encowenrnent
cdischargs g Other
i Municical waste £ Otnarx
cischarege inclucing
1Sy irngation
1 Uquid effluenc
ditcharge
k Stapiltzation ang
oxication soncs
| Se0tic wnk, com-
mergial ancd
dommtic
m  Stack and exhaust
TULNGN
Soant lubricsnrs
I Chamicai a Fartilization
treaimant b Chemical asicing
of highways, aic,
¢ Chamical stabiliza-
tion of wil
d ‘Need contral
Insect contrat
{pesticidea}
] Aczidant 1 Explosion:
b Scills and leaks
¢ Cperational lailure
X OQtnen
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Currents

Wind

YWoter tasmperctura
Light

Intestidel vegelation
Uptend vegelation

Hocteria

Insacts

Lervae

Shell fish

Crabs

Other crusicceans
Pelogic Ush
Bottom fish
‘Waterbirds

Birds of prey
Song birds

Harsh B shore birds
Upland game hirds
Aquatic mammals
Uplard mammgls

D.3

5 g g
=
¢ = € z 2 =2,
2 EE =] 30-5
5 T = < o €
= o B o 5 E
o P =] > ”EE
a > - = =< v £ E g
L - mnn“._.nna Q
£ I i 3= = a © EE
L} g > o = 5 B = o
= - o - = v S s o
=4 _— = oW MY E Q0 o o - Y o
o P = = € ¥ 5 @ = "> 3d % £ & 5 &
= 2 ¥z 5635 3523588 g =28 a5 3g
5—;.9;3:!3::;8-‘586:503:,-3
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z [ 1 ]

—

MNote: A{t)inanycellindicote,
that therow caomponent iy
dependent on the ¢élumn
component.

Caomonent Interaction Matrix
(From Enviromment Canada, 1974)
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S @ 5 I b g g a8 & f &
Live Plants | | -189
Rools 1.0 |
Standing Oead 1.4 |
Litter -597 .85 o137
Sail .33¢ .545 .026|.010 | 002 |.692
Sheep . B2 .138

|
1.0 i

Shzzp Dung L

Curg Invertzbrates |
!
!

(=}

Slugs .812

Earihworms

Leachates 1.0

1.0

D.5 Component Interaction Matrix for an Upland
Grassland Ecosystem. (From Perkins, 1978)

> oy
-3 &
'S‘:, S} §°’ *.;. ':?" b
G
\:."' & Q a‘? =] ~
Q b cs? & Q Q & & «f <
s F 5Ty sy S s s
N S R R R L R
Live Plants .198 . 203
Raots . 186 . 298
Standing Dead -188 . 298
Litter . 815 .615 .089 |. 039 017 135
Seoil .926].33¢].460].737 .102}.076 .015}.092/.157
Shegp 1,19 198 .198
Sheep Oung 1.17 . 198 1.00 .192
Oung Invertebrates |1 1¢ . 158 1.00(1. 00 . 169
Stugs 1.03 .037 .18 | .188 . 055
Earthworms . 802 615]1.00 . 089).089 . 017 - 115
Leachates 1. 20 . 198
D.§ Upland Grassland Ecosystem Matrix summed to

fifth order dependencies (From Perkins, 1978)
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- = Degrease in the vector population
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+ = Increase in the vector population

dogz2: ALl + and - symbols are only qualicacive axpr2ssions of -hange.
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C.10  Section of Matrix Developed by Parker and Howard.
(Adapted from Parker and Howard, 1977).
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E.Z2 CRITERIA TO AID IDENTIFICATION GF INVIRONMENTALLY SENSITIVE
AREAS

(o0

. Cistinctive and unusual land forms;

2. importance of the ecological function of the areas to the
wzintenance of a natural system beyond its boundaries;

3. Unusual or hich guality plant and/or animal communities:

4. Unusual habitat with a rarity value;

5. Unusual high cdiversity cof biolegical communities due to a variety

of gecmorpholegical features, etz.;

£. Provision of a habitat for rate or endangered species;

7. Large area providing a2 habitat for species that reguire such
axtensive areas;

2. Area location in combination wizh natural featues providing a
resource in scientific research or education terms;

S. Aesthetic value of the localiiy.

(Adapted from Eagles, 1981)

E 3 STAGES IN THE IDENTIFICATION OF ENVIRONMENTALLY SENSITIVE AREAS

1. Assemble interdisciplinary study team;

2. Adopt standardised criteria;

3. Locate sources of information eg government studies, local experts;
4

. Utilize sensitive area criteria to identify possible sensitive

areas;
3. Field validation of sensitive areas;
6. Compile background files on important elements within the

sensitive area eg endangered species, hydrographic regime etc;

7. Tinal screening to identify sensitive areas;

8. Delineaticn of sensitive areas on topographic maps:

9. Derail reasons for criteria fulfillment of each delineated area;
[ Pudlish results.

(Adapted from Eagles, 1981)
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E.4 LIST OF 'FPROJECTS TO BE SUSJEZCT TO.MANDATORY -ENVIRONMENTAL®

(From:

ASSESSMENT

Crude o0il refineries {(excluding undertakings manufacturinc on
lubricancss from crude o0ill and installations for gasification and

liquifaction {greater than 300 tonnes or more of coal

Thermal power stations and other cocabustion installaticns (Wi
heat output cf 330 megawazts or more) and nuclear power stations
and other nuclear reactors (ex:eét research installaticns Ior the
srodustion and conversion of fissionabie anéd far
“nose maxinus power does not exczed 1 kilowatt continuous

locad);

Permanent storage or final disposal of radiocactive waste

{installations solely dasignaé for that ussz):
Integrated works for the initizl melting of cast—iron and steel;
Installations for the extraction, processing and transformation of
asbestos and products containing asbestos (instailations for
asnestos-cemant products -~ annual production greater =than 20 040
tonnes of f{inished product, {or £riction materials - greazer chan
50 tonnes of finished product pér annuh, and for other uses of
asbestos - more than 260 tonnes per annum;

Integated chemical installations;

Yotorways and express roads and lines for long-distance railway
traffic and airports {basic runway length of 2100m or more);
Trading ports, inland waterways and ports for icnland waterways
{permit passage of vessels over 11390 tcnnes);

Waste disposal installations for the incineration, cheaical

treatment or landfill of toxic and dangerous wasies.
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.3

LIST OF.PROJECTS TO BE SUSJECT TO. AN ENVIRONMENTAL AS5Z3SMENT
‘WHEN APPROPPRIATE

Agriculture

aj

Projeacts {or restructuring rural land hceldéings;

2) Projects Eor the use of uncultivazsd land or semi-nacural arceas
for intensive agricultural purposes:

€} Watar managsment pro;ec:s for agriculture

2) Initial afforestaticn where this may lead te adversa sooiogical
changes and land reclametion for the purpcsas of convarsion to
another type of land uss;

¢} Pouliry rearing installatiors;

f{) salmen breeding;

) Raclamation of lané from the saa.,

Extractive industry

&} Extraction ¢f paat;

)l Ceep Erillings with the exs egticn of dr:illing fer investizating
sTeoilicy of the soil and in particular, ceothermal cé-illing,
drilling for the storage of nuclear wastz mazarial and ériilling
£ t

<} =
a Tas

d) Extraction ¢f coal and lignize 5y underground mining:

2} Zutraction of coal ané lignite by opencast mining; -

I) Extraction of perrolieum;

g} Extraczion of natural gas:

n) EZxtraction of ores;

i) Extraction of bhituminous shale;

3} Extraction of minerals other than metalliferous and ensrgy
producing minerals by cpencast mining;

k) Surlace industrial installations for the exzraction of cozl,
petrcleum, ratural gas, ores as wsll as bituminous shale;

1) Coke ovens (dry coal distillation);

m) In

Installations for the manufacture of cement.

Energy industry

a)

b)

installations for the production of electricity, steam, and hot

water {unless in Annex 1):

Industrial installations for carrying gas, steam and hot water;
ransmission of electricity by overhead cables:

Surface storage of natural gas;

Underground storage of combustible gases;

Surface storage of fossil fuels;

industrial briquetting of coal and lignite;

installations for the production and enrichment of nuclear
fuels;
Installaticns

for the reprocessing of irradiated nuclear Zuels:
Inszallations for the collection and processing of radicactive
waste (unless in Annex I)
installations for hv electric energy production;
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10.

'g

roduction of metals
)

2) Iron and steeslworks, including foundriss, forges, drawing plants
ard rolling mills (unless in Anpnsx I);

o) Installations for the productien, inciuding smelting, refining,
crawing and rolling of non-ferrous mertals, excluding pracious
mezals;

<) Pressing, drawing and stamping of large castings;

€} Surface treatmenz and coating 25 mertals;

2 3oilarmaking, manufacturs of res2rvolirs, tanks and other skee=-
metal containers;

I) Manulacture and assembly of motor vehicles and manufacture of
TQTor vehicle engines;

Si Shipyvards:

G) Installaticons for the comstruczien ané ragair of aircraise;

i) Manufacture of railwavy eguiomans;

31 Zwaging ov explosives:

n: Installacions fcr roa : 1

Hapufacture of glass

Chemical industry

a) Treatment of intarmediacs products and production of chemizals
{(unless in Annax I);

D) Produstion of pesticides and pharmaceutical produczs, painmt and
varnishes, elastomers and peroxidas

€) Storage Zfacilities for petrao
products;:

rood Industry

a) Manufacture of vecetable and animal oils and fats;

b) Packing and canning of animal and vegetahle products;
¢} Manufacture of dairy products;

d) Brewing and making;

e) Confectionery and syrup manufacture:

£) Iastallations for the slaughter of animals;

g§) Industrial starch manufacture installations;

N) Fish-meal and fish-oil factories;

i) Sugar factories.

Textile, leather, wood, paper industries

a} Wool scouring, degreasing and bleaching factories;

b} Manufacture of fibre board, particle board and plywood;
¢) Manufacture of pulp, paper and board;

d) Fibre-dyeing factories:

2) Cellulose-processing and production installations:

£} Tanning and leather dressing factories.

Rubber industry
a) Manufaccure and treatment of elastomer-based products.

Infrastructure projects

a} industrial estates development projects;
D) Urban develpmensz projeccs;

¢) Ski-lifzs and cable cars;
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1.

(From:

d) Conszruction of zoads, harbours,inciuding fishing harbours a
airfields (not in Annex I);

e} Canalisatiorn and Ilcod ralief{ works:

£) Dams and other installations designed to holé or store it on

nd

g} Tramways, elevared and undergrouné railways, suspended 1lines or

similar lines of
ior passenger tran

n} 011 and gas pipelines inszallations:
L) Imstallation of long distanca agueducss:
3} Yacht marinas.

Other projects
a) Boliday wvillaces, hotel complexes:
or cars andéd metor cvels

b) Permanent racing and tegt tracks £ 3
c; Installations for the disposal cof indusctrial and domasti

¢) Waste water treatment plants;

e) Sludge deposition sizes;

£) Storsge of scrap iron:

g} Test bencnes for englnsas, turbines or reaczors:

R} Manufacture of artificzial mineral fibres:

i} Manuiacture, packing, locading or placing in cartridges of
gunpowder and axplesives;

j} ¥Xnackers' yazd.

Modifications to development project included in Annex I

projects in Anmex I undertaken exclusively or mainly for

a particular type used exclusively or mainly
s

and

the

development and testing of pew methods or producis and not used for

more than one year.

Commission of the Eurcpean Communities, 1985)
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5.6 EUVISOUMENTALLY SENSITIVE ARSAS IN MALAYSIA

Park, ¥ational Scenic and MNature

]

nv arsas gazected as 2 Vatigna
Reserve, National MNature Monument, Wildlife Sanctuary, wWildlife
Resarve, Marine Reserve, Catchment Reserve, Proteczivs FTores

Reserve, Virgin Torest Reserve or Virgin rorest Sanctuary.

Swamp, estuaries, lakes, rivers, and the shoreline {inciuding

mangrove argas and recreational Seaches).

Coral re=fs and major fishing grounds.
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E.7

SECONDARY SCREZHING CRITERIA IN MALAYSIA'

Siting
a} siting contrary to existing structure or local plan

b} in an Environmentally Sensitive Arsa

Resourcz2 Demand

a) require chansge of laad use

b} consumes naturally occurring non-renewable indigenous ressurces
c} will take process vater from inland waterways

Waste

a) likely to emiz dust, visible smoke, 0, EC

, NCx, E0%x or acidie

gases

b) will produce any hazardous substance as a primary or by-product

c}l will dispcse of liquid or solié wastes other than through the
iocal waste disposal authority using an  establisned wasza
dispesal svstem

d) will discharge heat continucusly while the plant is in operation
either into cocling water or to atmosphere

Labcur

L]
a) will require an imigrant labour force
b} is likely to reduce net employment opportunities locally or on a
national basis

Infrastructure

a) is likely tc over-reach capacity of amenities, utilities, local
services or industry either directly or indirectly

b} is essentially based on consumption or conversion of electricity
or of solid, liguid or gaseous fuel

c¢) is essentially a marine, air, road or river transportation
croject

Ragulations, Guidelinss, Codes of Practice

a} conform to all ragulations

o} obsarve all current guidelines and codes of practice
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E.8 _
WOTITICATION .OF TYPES AND SIZES OF -PROJECTS” OR:ECTIVITIZS

FELUIRING ‘ZIA PEFCRTS

Tvoes Qf Projects or Activities Sizes
Dam or Heservoir storage velume greater than 100,000,300
cubic mezras or shtorage surface area

greater than 15 sguars kilomatres

IrTigation irrigated arsza gresater =than 12,830
hectares

Cowmmarclal Arlrpors 2all sizes

ilctel or Resort facilizies in greater than 380 rooms

2ss Transit Systenm and ali sizes

Hining all sizes
Industrial Estates all sizes
Commercial Port and Harbour with capacity for vessels of greater

than 500 ton-gross

Thermal Power Plants capacily greater than 10 MW
Fetrochemical Industry greater than 100 tons/day of raw
materials require in production

processes o oil refinery and/or

natural gas separacien

— 184 —



Chlor-Alxaline Industry procuction capacity of e=ach or cembined

product greater than 100 tong/day

Ircn and/or Steel Industry reguiring irom ore and/er scrap ircn as
raw materials for production greater
than 100 tcns/day or using fu-nacss
with combined capagcity greater than 3
tens/bazch

Cament industzy all sizes

Smalting Industry cother thean production capacity greater than 5§

Iron and Steel tons/day

Pulp Industry production capacity greater than 30

tons/day

{Adapted from Evans, 1982)
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Lo be Bebiect to Mandatary ETA

Propoged List of Projen

V. Rl v industry

Exbtrnotion oand briguetbing of solid fucls
Rxlrncbion of bitumioeus shale

-

Exlraction of ores cuntnining [

sgiounbile amd fertile materinl
Yxtranction and preparation of zetnllifrrous ores

. Hanrpy b slry
\

HRe ovens

Petraleun relfining

Production mel processing of {issioanble snterials
Groveativon of clectricity fram nuclear cnergy

Cond prsilfication planty

Bispound faeilities for radicactive unste-

Loobeelnebion and pretiminary peecesasing of artals
fron nnd stesb ambestry, exciuding integeatml roke avens

Pl r'(lilil:[: wb nlenl

Fioduebion and primary processicg of non={errous metals and ferra-alloss
I ¥ K j

k. MuonneLar ter of nop-metnlile sonernl peodacty

Manulreclure of oo ment
Faoaitue Lo at suabeen Lo s emenl pronluets

MHanatnetayre ol bl austeegbon

I (f]l-.'m_i:h] iluh;;'.!,_r.'_,'
.'r-|'-::'tn'—|-l--'—m-i-7'll-_|;(-r‘..;-ll_'xu_'f'. Car the production af olefing, olefin derivativens,
Lul¥ momwams-ra el polymers

Cheaiteal corplexes for e production of ueganie intermedintes

Vompdeass Ter Lhe prasducbion of Lesic ioorpanic chemicals

LI M--L:Lljtrulul_'r_}r:l.l:t'_-j
Fonadries
Forpime
Trontme-nt uel contine of metalr
Hinalaetare of neroplnne wnd bel foogber cagines

To Fewd induntyy
Z'-I'1-:.:',-1.-!.-4'-!1:-“::--:1
Somtneture wt reUingms of oo
Huamfnetare of stareh and stareh prducts

bl
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o Wil wd eivil_enpineering
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£.12

ELS Sebstontve Pormat Tros 1979 CF) Bogabat ione,

fonnct] on Fnvprananental Coolity, 1478

Section

Doscription

Summmrary

furpose and Meed

Altermatives Inciuding
the Proposed Action

Affected Environmont

Environmental
Consequences

Each environmental impact statesmnt shall con-
tain a sumary which adequately ard accurately
sunmarizes the statoment. The surary shail
stress the major conclusions, areas of contro-
versy (including issuves raised by agencies asd
the public), and the issues to ke resolved
(including the choice among alterratives).

The statement shall briefly specify the under-
lying purpose and necd to which the agency is
responding in proposing the alternatives inciud-
ing the prososed action.

This section is the heart of the environmental
impact statement. Based on the information and
aralysis presented in the sections on the
Affected Enviromment arxl the Environmental. Conse-
quences, it should present the envirormental
irpacts of the proposal and the alternmatives in
camparative form, thus sharply defining the
issues and providing a clear basis for choice
among oprtions by the decisiormaker and the public.

The envirommental impact statement shall succintly
describe the environment of the area(s) to be
affected or created by the alternatives under con-
sideration. The descriptions shall be no longer
than is necessary to understand the effects of

the alternatives. Data and analyses in a state-
ment shall bo camensurate with the importance of
the impact, with less important matecrial summarized,
consolidated, or simply referenced.

This section forms the scientific and analytic
basis for the camparisons of alternatives section.
The discussion will include the envirormental
lmpacts of the alternatives including the pro-
posed action, any adverse environmental effects
which cannot be avoided should the proposal ke
implemented, the relationship between short-term
uses of man's environment and the maintenance and
enhancamrent of long-term productivity, and any
irreversible or irretrievable conmitments-of
resources which would be involved in the proposal
should it b implamented.
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I Visits Undertaken

14 November 1986 :

1 day

Go to Battleby Display Centre
Visit Countryside Commission for Scotland

22

December - 28 December 1986 : 7 days (Accommodation in Wiltshire)

22 December 1986 Go to Westbury
23 December 1986 Visit Stonehenge, Cathedral in Salisbury
24 December 1986  Visit Lacock Avebury
25 December 1986 Visit Wiltshire
26 December 1986 Visit Eastcott
27 December 1986 Visit to Roman' Baths and Museum in Bath Spa
28 December 1986 Return to Aberdeen
26 January 1987 -~ 28 January 1987 : 3 Days (Accommodation in Edinburgh)
26 January 1987 Go to Edinburgh
27 January 1987 Seminar in Edinburgh University
28 January 1987 } "6 Regional Training Workshops on the
EEC Environmental Assessment Directive -
Use and Practice"
28 January 1987 Return to Aberdeen
6 February 1987 - 8 February 1987 : 3 days (Accommodation in Inverness)
6 February 1987 Go to Invermess
7 February 1987 Visit Wyvis Forestry
8 February 1987 Go to Cromarty and Return to Aberdeen

24 February 1987 :

Go to Balmedie

1 day

The field work about Coastal Geomorphology

2 March 1987 : 1 day

Go to Balmedie
The field work about Coastal Geomorphology

11 March 1987 : 1 day

Go to Ythan Estuary
The field work about Coastal Geomorphology

23 March 1987 - 24 March 1987 : 2 days

Seminar in Univer§ity of Aberdeen
"The Exploitation of Animals in Africa"

19 April 1987 - 25 April 1987 : 7 days (Accommodation in Cambridge)
1

"Land use and Soil Management Field Course"
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19 April 1987
20 April 1987

21 April 1987

22 April 1987

23 April 1987

24 April 1987

25 April 1987

7 May 1987 :

Go te Cambridge

(1)
(11)
(iii)
(1)
(ii)
(1)
(11)
(1i1)

(1)
(i1)

(1)
(i1)

The Cambridgeshire Landscape - from Gog
and Magog Hills

Calcareous Soils

The Breckland

Wicken Fen Nature Reserve (Natiomal Trust)
Fenland Soil - a Wasting Asset

Fenland Drainage - Denver Sluice
OQutmarsh and Recent Reclamation, N. Wootton, King's Lynn
Commercial Farm. Mr. A.C. Keene, Wootton Marsh Farm

The Brecklands
Research on Black Fen Soils

Clay Soils

Visit to International Union for Conservation of Nature
and Natural Resources (IUCN)
Wildlife Trade Momitoring Unit (Free Afternoon)

Return to Aberdeen

1 day

Apply for Visa to Ireland for the Field Course
Go to Glasgow and return to Aberdeen

1987 - 26 May 1987 : 10 days (Accommodation in Dublin)

Go to Ireland

17 May
17 May 1987
18 May 1987 (1)
(i)
19 May 1987 (1)
(ii)
(ii1)
20 May 1987 (1)
21 May 1987 (L)
(ii)
22 May 1987 (1)
(i1)
(iii)
23 May 1987 (i)
24 May 1987 (i)
(ii)
25 May 1987 (i)
(11)
26 May 1987 (i)
(ii)

Visit Department of Environment
Visit An Foras Forbartha Resource and Environment
Policy Centre, UCD

Visit Department of Botany, Trirnity College
Visit Department of Forestry and Wildlife
Visit Irish Life Centre

Visit Tara Mine

Visit Trim Castle
Visit National Park and Monument Park

Visit Ennis {Accommodation in Limerick)
Visit Limerick
Visit Tourist Board

Visit Aillwe Cave

Visit Cliffs of Maher
Visit with Farmer

Visit Corrib Conservation
Visit Connemara National Park

Visit Coast
Return to Aberdeen
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9 June 1987 ~ 15 June 1987 : 7 days (Accommodation in London)

9 June 1987 Go to London

10 June 1987 Visit London Zoo

11 June 1987 Visit Green Belt and Parks

12 June 1987 Visit Museums for Safekeeping Culture and Relics

13 June 1987 Collect Some Information about Enviromment and Wildlife
Conservation and Visit Monuments

14 June 1987 Visit the City Planning and Land Use

15 June 1987 Return to Aberdeen

27 June 1987 - 7 July 1987 : 11 days

27 June 1987 Go to London (Overnight in London)

28 June 1987 From London to Geneva (Accommodation in Geneva)
29 June 1987 Visit the Urban Planning and Land Use in Lausanne
30 June 1987 Visit Zoological, Geological etc Museums

1 July 1987 Visit CITES Secretariat

2 July 1987 Visit Museums, Parks, Land Use etc in Geneva

3 July 1987 Visit IUCN Headquarters, Visit Vivarium

4 July 1987 Visit Chillon Castle

5 July 1987 Visit Forest and Soil and Water Conservation in Vevey
6 July 1987 Return from Geneva to London (Overnight in London)
7 July 1987 Return to Aberdeen

53 July - 26 September 1987

"The Second Intensive Training Course on Environmental Impact Assessment™ at
University of Aberdeen

10 July 1987 : 1 day

Visit to Aberdeen

12 July 1987 - 25 July 1987 : 14 days

"Eighth International Seminar on Environmental Impact Assessment" at
University of Aberdeen

15 July 1987 : 1 day

Fleld trip to Grampian Regiom to Study 0il and Gas Projects

19 July 1987 : 1 day

Field trip to Examine Laznd Use and Environmental Problems

27 July 1987 - 26 September 1987

Intensive Training Course

16 August 1987 - 21 August 1987 : 6 days

16 August 1987 (Overnight in Edinburgh)

17 Auvgust 1987 Visit Shell Exploration and Production NGL Plant, Fife
(Accommodation in Edinburgh)

18 August 1987 Visit to Scottish Office, Edinburgh {Accommodation in
Glasgow)
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19 August 1987 Visit to Burrell Collection, Glasgow (Accommodation in
Oban)

20 August 1987 Visit Places of Interest on West Coast
of Scotland (Accommodation in Mallaig)

2] August 1987 Visit Fort William and Inverness
Return to Aberdeen
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i ( Wetland ) {R{BHEHIBR A Z S0 7% » BATREAS “ 27 o B2 KT
Tk WFLEBEAEE BIb ZZHEREL ( hydric soil ) ~ KAHEREE (
hydrophytic vegetation ) Bl ( water regime ) o Jihi R %5 » HA SR
HEEBUEME » CENTHRREBET » RRFHEFHKEESMASBFER -

EERZBBEE _E-TASERG  ARES VA —LEHUE  SEESEY
30 BE 45 BRI RHIE 5 o (58 BLE N ¥ A Tampa 15— 2RO HE R
BWEEBEIRK » BREHZHEIRS o FAFR » Tampa & i Hillsborough Community
College ZEREWZH PO FERMBHES » RUBSHMRAEREHES -~ AIEAR
BZWFROE  NHBUT BN ~ RB AP HRREE S 2285 -

RETERA FAERB ZGERLE » RRTGEH @25 MEEN » FTREE
XLERGEREBEF THRTRARHVISEHE EEEHEREBE2IRBET » XIE
EBENE A EEES o« MTEHET 2 TEROBRERSE  DHEHBE - B2
EEMBI B R LR BER DB 2k s -

Z~ fTEREFHR

HRINBRZ TR HFVRH & — > BREBEREHEREN 2B » WEBE2ME-TA
JaiEg o TR AKFSMAH -+ AR R _+ R MK Tamp Z Sheraton Grand Hotel
BT RES , KGERZTH M LHFN 28 ED - BHTFEeB R RALTHRE
Rt R AR 2 R MR EEEW » KXKXGZ1BARE

LRZK ~ ] 1 B e Yo o

QREEREAER -

IR FEHEE o

4. 7558 ~ FF nfELE HIBUER ©

SRS BT -

HARXREGZ2MABLZE=ZGRA BRZANEGAEHUE (WHE ) » 564EH
LEEHRET - BZ@EGE L HBAIEKRER (W& =) DRB R ZE AR EE
RS - FHEXEQREEBE  RIERRBHEZHN » THERNBE o

= ~ KR4 TRTVE 53 5
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@ﬂﬁﬁ%ﬁﬂ(mmmme)ﬁ%*@ﬁ%(pﬂmuhe)ﬁkﬁ°ﬁﬂﬁﬁ
BRI EESL S ERH ( coastal brackish wetland ) » EAWIHEEAE R ( tidal
salt marsh ) ~ ALK HE ( mangrove swamp ) ~ @By C intertidal flat )
F o RBI ORI 2 SR 1 PR e

WK BRI FER # b ( marshland ) ~ 3% 724 ( scrub-shrub wetland ) Bk
i ( forested wetland ) o ZEMIRMBEISSE BSR4k » 2095 JO40 B 1R A% ( cypress
swamp ) MUK HHZEH ( bottomland hardwood ) ° EE M AUERH 2 5 GHIE 2 75

A L~ \}PQ,QC)
g/ o 5}\\:}/4 x/
..‘J !

§ Estuarine Wellands (al} types)

i1 Mangrove Wetlands

@1 B OEEA
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Palustrine Emergent Wetlands
Palustrine Scrub-Shrub Wetlands
Patustrine Forested Wetlands

2 EBRBKERBS M

 RBLR A INEE R{E(E

LR

EREBRM 2 EREBERRE o BHR 1986 £35F382 Emergency Wet land Resou-
rces Protection Act ( EWRA ) 381 » RHifg R SLEME 100 EETmiE g
BERAREISEROZBEE - MEERKEEHRE » 5 96 %HRk 50 %
REABF BN O E TR ADESI AT o 1811555 5 722 35 M8 Ho 2 48 B
RPEEREESL2E -

XERMERZBRAWE P8 ~TTEERRMEARETES » 2EESELHE
FE 100 {EXIGELE 21 1985 EHIW BEKRBITHEERE — TEITRRE » BN —
TUAEEKE » TRFHEBIZMHET - 7 1980 FHHALTAEHAMAE—
BEETCERM S B R -

2.4 MK AR
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WK LIS E A6 » WRTER K MRt T ASEgETE
A& o i/ Lawrence Swamp 2 2,700 SeikigHh » fhEHERATHTE 800 & iy
KEH PKE °

3 8RB 2 BR
BB KREIAK » MEREEE 2B o R M 2 —HH 7o 8 4 hig
» R R M Z R KE T 80 Zmidtilo At E B A — ([ =T U B &L L
BREKKE BT R AH AR  ~BUARBAYE » AERAYE D
KERSY AR R © B PR vaHE =AW R K BRI P8 384k - Mg ITutrE o

4. 85 BB 2 752 S
e thA] AR B 3 40 BUR TR » TEHETG K o KRB TR U » B 18I0 Ale-
ovy {1 L IR E I » BHHEEABHFRDHIRRAK - T 3 B BEK
o KHFEHE  RIMLEKZDHESEE SERE—E8ETE

5.5 HIR . RER
e IR T R M B KRR 282 » DIREVE A BB R A B o
WA EBBTERE - IRELUREIRK » REUR THEERREES% o Florida Key Y EfE
AR RIS bK 2 £RA 17 SBR B W2 Z A4 o

6.5 4 ShiE 7,2 IE 36
PR 4y 2 BB AR % » APV 22 BRVE MO0 JE A0 500 76 » T SR0E 190 7 »
#2701 o
SERAE LN RRBIETIA A o 1986 45 7 A FTFIIL ZE R 2 BB & ik
Yrath 200 B K 109 Bl » Heh 45 % (04 ) 2 BWEL1 26 % ( 208 ) =
4 T 352 P AR SR B AR TR M » 340 > 2500 88 LU o4 TR S
0 ERAE + T E e AT 700 i BRYR MR o

F - EBURHZ 3R

1700 FRBMEBRT CH MM E - TATENM » £ 1954 FBEAFHE

BHEiA (40 % ) BIEE o 1954 FF 1974 &7 » W — T — HAEMIBHSENGE o Kb



95 HEERABEDER 80 % (BT 4 EEm ) FREHATF KB L #5
EHERRE - HMEZEE - HIEBERE B0 EE 46 EEm 2R - fiER
E2IXEWNOEE 3R ZMERESRE » BRI RS 2B RER X -
1430 % B M 2 AL AK
I AL BT =8 » SR
(1) red mangrove ( Rhizophora mangle )
(2) black mangrove ( Avicennia germinans )
(3)white mangrove ( Laguncularia racemosa )
F—HATHBE  ERRAIKE s B TRAETHERE » SMEREHER T
Reth s R -MIEXAREE  oMRSEIEK - E-HEBANE  ARERSS
TORE o & HE ~ KR~ WIRRE B R EHE RED M
A Z AL ARTE B AY 469,000 S24 © FE Gulf WES MR Cedar Key —#F 5 A
Vait #50 ff Cape Canaveral —7F o RLBUKT] (R#EWEE » (LKE » EEF4E

E3 EEEMZEERAOR



Y HERETHAER  BARED —ERB K 2FE o Bureau of Marine
Research (/& Florida Dept. of National Resources ) [EHZe% MG B A S 1y
Z & o Tampa Bay fEiRZ 100 2K » FEEHALHER » BB o tim M &3
14 % » AIEKUBIPREEA: %IE o Charlottee Habor M BENR » EA 3L
RLBHRR I 4% o |

f& Lake Worth ¥ » 3875 40 EATBIMED 87 % » BEARBRFH BT 8277 IUAL »
BRI 276 LM AAE AR ECHEER INEE o Indian River B#% M& A B K
S R 8000 HEAFLHAK » IR TR 1900 Wik Z T8 » B TSI
72

FMNB B BT B RER B » B8 Florida Dept. of Environmental
Regulation Z&F ] » MEBFE L E A B MAEBE ~ 37T -

2 AR N A

s Gulf ¥ 7 AR B R A AR O KRB B 2 ¥ 248 o 1 Apalachicola
Bay % Tampa Bay » WM ERBHE » REMBEAWRER o i Cedar
Key bl if » kLM RBE B - EATFEEE » BB 675 Daytona Beach Blibo

FMNEE TR 2 BB E Juncus roemerianus ~ Spartina patens ~
Sparting alterniflora 8 Cladium jamaicense » $EN Sawgrass » WA
o RIEBEEE Lk - |

BRI ZhRE— B AN » BT b B AKSIE 4 » EFEAEE 60, 000 25 84
CHIME 8 % ) Ml B HE # 8T o #% Bureau of Marine Research 2128 »
RAEAB 2 EH N E2ME 11 % » Nassau B o B4 T EREKES Intracoastal
Waterway 2 K3&EF% » Duval FFEE R EZH o St. John's Inlet WS
3.5 X St. John's River [AJLAT{H 10 M Z 5 » 5 1943 SERIE 36 % B
JH4s o Lake Worth ( Palm Beach ff ) 2B 7E 1944 ~ 82 SERIK - HuEHEE 1 3%
5190 ‘

B AR AR B BRI R HMER > NEFC RS AEE
AREF » B BIAE 1984 £ 2 Warren B. Henderson Wet lands Acts ¥ 877 Hy 2 158
1E T RKS L€ o

N~ EERMZ B
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E R RRE AR A » REEMMEHTES% ( wetland loss mitigation) 2T
fEHE# o Fish and Wildlife Service EERHBEE % » B EHEETIE (
mitigation proposal ) s ¥5 iR E]R ( wetland restoration ) E28I{E ( Wetland
creation ) » DS ~ dUIE ~ AR BURIE B ARG bR & 5 o

B SR e IE S RO EUR L 2 B RBHE E SR U R WA o BIAIER &
IR 2 & A TRIERRE ( aquascaping ) » MBHEAAREDMHE B2
e o Tampa Bay Z{RMBHABHEEFREAMIE SIS AEHERBKREEYE
BILEFETREE RS » DIEEREZIE% -

+ - REBHEE

2B T BE M B POK B R AE HEFT 58— R Mangrove System ZAFAS
H 528 Tampa ¥ 8 EHE R 2 B3E ( mitigation YFH o T SRS ER
Hikk i 2 TARWNE » WEEBTHE 2R ERESAE - THSE 2 AUEHET 285
HINERS SR EMEY Ml Spartina % » BEXHABYEERAABEE » BEEK
AL bR » (BT H LA THRE ©
FEBE ZHBE
1. Tampa Bay S XEK B ZRMTE (B 1)
2. Tampa Bay A 2@ HiFE - (RA 2D
3.Hyatt Hotel 2Rt » WEEARBE (FBH3)
ERZEHFTELFERSHRETE LHEMAATEE » S - H 2 2BEH /MEH Bio-
logical Research Associates RRIAHE G| o TR T Hm K <EHRLAMLE
o B R AGE SR ( aquascaping littoral sheives ) » EHMHER » REE
B EBEEAFEREY TKERREY » BERBHERADR - KA B2 HEE ©
L. Tampa B AR b ESE - (A 4)
2. Cypress Point A8 2R HEE - (BHEF5)
3. Tampa Telecom AE ZRHBFEE (BE6 )
4.Hunter's Green A I Z{RHIFFE o (A7)
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N\~ BGERERMER

BAEAY -ARBHRBEEEMERZZEETHRY » ZAXKAZEBUERT » b2
e 4 » o mEh |
1.Cockroach Bay Environmental Studies Center
FZhEh A E 2 Hillsborough Community College 2 1973%EFT
&7 s £ Tampa B Ji 2 Cockroach Bay R #R#R » b DT R ZALEIHK 22
ERRETEEZ— (BH8 ) » fiTampa B NAFFTIERE o AP O EEE#E
HEE ~ Al » EEAEREBEEYER ~ABE - KBRERTE CEHE
o RZhiaE 1000 REMARE (BE 9 ) R&KEPE » LHEMRE » LB
SR MEFEAL T CES - RALBEMNA » KB & & EHMEYHE » 3510 oak -
pine scrub, cactus patch, salt barren®¥ » XA B84 & ( BHE 10 ) ¢

2. Cockscrew Swamp Sanctuary

Cockscrew Swamp Sanctuary (B E 11 )R Big Cypress Swamp &Z
Jbs - AR TR 2 E AR RN » SRR » HEE 500 45 BEEVHWE 218
ity CEBRF12) o BB P HRF SR B) ~ A% - 72 1950 bl » ZE MG (&
RGEHEMARERE > BRACEERARZHE ~ B » B % 11,000 %
BARI MK HE » J6A1964 FETER A2 hi National Audubon Society SHKE » BRETR
A S LIEE K s FAWEAZHER R -

AEERERRE 1. MEZERARE (BA 13) » REELHFHX
EAREE LEEED  BEGEEFMN » SR TETR A ZEYEEREDREERK
~SEE R (wet prairie ) ~ AW ~ 15 ( hammock ) ~ E# ( marsh ) ~
4K C pineland ) ~ BFAREESE » WWEH KERK BB BEHE - AESH
SZREBBEEE » REBRCKK wood stork KRR AR BE - AMF4EDYERE
BE~ER-HEF - B -REE -mAE -8 (BR14) ~EFo

3.Rookery Bay National Estuarine Sanctuary
Rookery Bay fZfMarco Island 4t » SHEEEHE EAIBKARER > §
1966 S » U MU EBUS B3R G 1F » 4 3 ES 6,000 L@tk ElE » BHHl
ZHEMEI Conservancy AT EH (B 15 ) FEARTO » REHRRE © 7
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% W] g1 PR BE BURAT SRR ALK AR R R o

4.Collier -Seminole State Park

ML AR 7 Marco Island 3675 » R 1947 F£.3857 » MEFAREENEY
FLLRE Hy Seminole EIEAR AL o MAES 6,423 Wk » Eh 4,760 A BEL
ALEHREE » BRAE (B 16 ~ 17) ~ W ~ BUNBER RS HEH B &
( tropical hammock ) o B4 B0 $E— L+ 1 » 54 brown pelican ~
wood stork » bald eagle > red-cockaded woodpecker ~ crocodile ~ manatee
» Florida black bear ~ Florida panther Bimangrove for squirrel o 22BEA
ARERFEN AR » GIRA VB - RERE RTS8 - AERHHRE DR
it TRBEREE o A RE A BT SUBA A AT R B o

5. Big Cypress National Preserve

{7 R R S i FE L % 2 Big Cypress Swamp » [ ESE 620,000 AW » 4
EMIEEMN CHA 18 ) ¥ L4 » B BRHIILH ~ #8385 ( hammock ) ~
 ( wet prairie ) (JBF 19 ~# 55 ( dry prairie ) ~ 2 ( marsh ) B
O AL 4k ( estuarine mangrove forest ) ° 1974 SEEFH & Y% Big Cypress
Swamp Z 40 % ( 231,000 ANE ) REBRFMHEEE ( Nafional Preserve ) H
ANEFEBER AR ( National Park Service ) 8 o B RSP E (LE 5 BTG
e b MFE ST A BFIRR NER BT EEH &£ » e RS B R%
NERENE LT

6. Everglades National Park

Everglades AX'H L& —#&¥ 50 ™ ~ & 100 i » i Okeechobee Lake [[f5ik
LK HREEEX » XBEFH s AIXTRER - BEEAE 2B EE
B EE BE R 1947 A BIE 566,000 AERRE AR o RAKE ZEE MK
BR{E » RARIR 1982 F 8 UNESCO IS 1EE B —5 Wor ld Heritage Site o &
AR Z A RIS ~ i (BH 20 ) ~ BB ~BER (R A 21 ) -
Bl ~ WHIRAR S © Florida Bay ZATRIKE L4 » M44T B > ATHE BT -5
HAEEE -



7. John Pennekamp Coral Reef State Park
FHABAH Florida Keys » @ 178 T H# » HEECFRAEBE ( tropical
hammock ) » AR (P 22 ~ 23 ) BIHREABEAE Y - B PO ZBER T8 E
KIS RET L ARE - BEE LT B0 AR MEEHERERESR

8. Lake Okeechobee
(2R Everglades 2467 » #iER A Z Z+EAE » MIXREFER A EBH
€ Everglades Hi#fg o #iCABMRERERE (BHE24 ) - BHNABEE XL
B EfTEREALHERA o #2313 Pahokee State Park » Gt E o

9. Loxahachee National Wildlife Refuge
A&7 Lake Obeechobee BT » MR EE 6 BAE » A& EEAYo
REALIZR Everglades ALB HE AW YA > AR REM ~ MEHE ~ Sk~ K
B~ FESTRE AHEDYREEDHBEN » BEREFZEHI A -



Fad . : A
" S R ) ] . Ve North
m LB o . g ce A 3 T . A B - ¥ Ak i 153
abama A : : P e i  Tacksonville

3

" Pensacola

~ e

Atlantic

Gulf of Mexico

1.. Cockrecach Bay Environmental Studies Center

2.. Cockscrew Swamp Sanctuary

3.. Rookery Bav National Estuarine Sanctuary

4.. Collier-Seminol State Park

5.. Big Cypress National Preserve

€.. Everglades National Park

7.. John Pennekamp Coral Reef State Park

8.. Lake Okeechobee

9.. Loxahachee National Wildlife Refuge
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FBHREEERBLET R NB T AERBEGZERBENT :

L B RE ~ W SRS TE M » 5 BBt ~ BHETH K ~ 8K ~ REFA: BiEY %
ERESEE » RIS Z RE RS R ER - M ZHEEHA | AL

LEERZEBMEARE - TAEERH » HE—P M FEEH ~ PeARIE+ T8 ~
FHEXRZREABESNEE  HiiSERD ZRBH=1EER - BEF i
I R 2 tE 4 BUBCR » W BUSHE BhiE il < 1R & B A -

S RERZMRIE X » FHIREM AN WO EE - KIBEE ~ 1%
PR SR TR o SRR B RAR R » BABERMER » W+HERDB#R T Everg-
lades National Park ~ Big Cypress Preserve ~ Cockscrew Swamp Sanctuary
> Rockery Bay National Estuarine Sanctuary ~ Cockroach Bay Environmen-
tal Studies Center % o

4. Tampa Bay Z fLEIAN BB AR BRI R A » MEGE I 38R Rk » 100 £ R BE 44
%o TR R R BRER o MRNE T ER B » FFICE%H Dept. of Environmental
Regulation Z&¥ ¥ » MG HAHE 2B ETEBLERES - BURTE - B
FF TR 2 Bt AR BERE HEE HAE T/ » LB R B 184 -
ZE R BEAR R EEE TR B T AR ¢

L KR GBI ZRMASMREANORE  EERRRTXES ZHAE > BEEMR
o UM BB T AN 0 RARENIER  FREEHNERFRERE » FHAHR
6% o KALVE O ~ 5 ER DR H 5L 7 S0 R AR AL I AR IR TE o R ©

2ERARMBEHAABREERVAL » PR VWIS o BINEEEH6RRIEAE 2
HRREBE -

IEXR LG &5 E C IR INar 44 » R EHEENFHY » ARNEERSE

4 NERBHE T AT 2T LB R T EEYE E SR AR ET R IS 2 Bl » &
KERBEEH Mz T

SR SREIIAE » EH SRR AR VSRR 2 IR BE W RE
R LR EIR 2B o
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BB pF 8 — Los Angeles
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8 ( MrEAZED

Cockroach Bay Environmental Studies Center

Cockscrew Swamp Senctuary

Rookey Bay National Estuarine Sanctuary & Collier-Seminole
State Park

Big Cypress National Pressure

Everglades National Parks } John Pennekamp Coral Reef
State Park

Lake Okeechobee X Loxahachee National Wildlike Refuge
Miami —Los Angeles
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Los Angeles — San Francisco —H3F 5

IR EME PR
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|}ﬁ-§i: Mangrove Forest of Taiwan (ROC)

Ming-Yih Chen*
Hsiao-Yu Tang**

In Taiwan, mangrove forests live in the muddy and wet soil in the west coast
from Tanshui to Tungkang. There are six mangrove species, in which Avicennia
marina and Kandelia candel are common, Rhizophora mucronata and Lumnitzera
racemosa are endangered, and Bruguiera gymnorrhiza and Ceriops tagal are extinct.

Besides the major tree species, there are Myoporum bontioides, Extoecaria
agallocha, Phragmites communis, Zoysia matrella, Cyperus malaccensis subsp. mono-
phyllus, etc. in mangrove ecosystems. Associated fauna includes high diversity of fish,
crustaceans, mollusks, etc.. Due to increasing pressure from human activities, some
egretries have been removed from inland to mangroves.

Traditional products of fuelwood, dye and tannin from mangroves are no more
important in Taiwan now, but its ecological functions are quite significant. The
mongrove provides a nursery area for fish and other marine organisms which form
part of the estuarine and nearshore fishery. Mangrove leaf litter decomposes to form
fine particulate debris which nourishes plant-feeding marine organisms. Mangrove also
provides the nesting and perching area for birds that are of great value for bird watch-
ing.

The rate of disappearance of mangroves in Taiwan has been alarming. Almost
all the mangroves at Kaohsiung have disappeared due to port, industrial and urban
developments during the past sixty years. Two native species at Kaohsiung, Ceriops
tagal and Bruguiera gymnorrhiza, were already extinct. Mangrove at Yungan, Tung-
kang and Tainan are being unnecessarily destroyed by the diking of fish pond and
canal. Some mangroves in the west coast are being converted to fish ponds.

The rapid disappearance of mangroves in Taiwan are deeply concerned. Man-
groves at Tanshui estuary and Tungshih coast have been proposed as natural reserves.
Actually, aquaculture and mangrove can coexist if properly planned and mangroves can
play a beneficial role in bank stabilization as well as in windbreaking. Suitable habitats
such as abandoned salt evaporation ponds and fish ponds can be naturally recolonized
by some species of mangrove, and new mangrove systems will also be established by
artificial planting.

* Professor, Dept. of Botany, National Chung-Hsing Univ., Taichung, Taiwan 40227, R.0.C.
**8r. specialist, Forestry Department, Council of Agriculture, Taipei, Taiwan 10728, R.O.C.



B $%=

Agenda

The 15th Annual Conference on

Wetlands Restoration
and Creation

May 19 - 20, 1988
Sheraton Grand Hotel, Tampa, Florida
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Thursday, May 19, Morning Session

7:30-8:15
8:15-8:30

8:30-8:50

8:50-9:10

9:10-9:30

9:30-9:50

9:50-10:30
10:30-10:50

10:50-11;10

11:10-11:30

11:30-11:50

11:5-Noon
Noon-1:30

Registration

Welcome, Dr. Andreas Paloumpis, President,
Hillsborough Community College

Kevin M. Berg and John A. Prokes, Swanson En-
vironmental Inc., Farmington Hills, Michigan
Diversification in Wetland Mitigation: A Case
Study, Coppercreek Development Project, Far-
mington Hills, Michigan

Cathleen Short, U.S. Fish and Wildlife Service
Wetland Creation and Restoration

Through Mitigation Banking Associated with
the Section 10/404 Regulatory Process

James E. Kundell, Carl Vinson Inst. of
Government,

Management of Georgia's Marshlands

Under the Coastal Marshlands

Protection Act of 1970

Eugene Jaworski, Eastern Michigan University,
Ypsilanti, MI

Role of Local Governments Regarding Wetland
Management in Michigan

Break and Poster Session

Hal D. Bryan, Kentucky Transportation Cabinet

A Saltwater Wetland in Northeastern Kentucky
Bill J. Good, Ph.D., Louisiana Geological Survey,
Baton Rouge, LA

Coastal Vegetation and Wetland Restoration
Program of the Louisiana Geological Survey
Donald W. Field, NOAA, Rockville, MD.

The Distribution and Areal Extent of Coastal
Wetlands in the Gulf of Mexico

Peter A. Clark, Tampa Bay Regional Planning
Council

Cumulative Impact Assessment - A Watershed
Approachment

Announcements

Lunch

Afternoon Session

1:30-2:00

2-2:20

Keynote Address, Bill Kutash, Department of En-
vironmental Regulation, Tampa, FL

James David and Frank Evans, St. Lucie County
Mosquito Control, Inc., Ft. Pierce, FL

The Evolution of Marsh Management Practices
in St. Lucie County Mosquito Contrel
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2:20-2:40

2:40-3:00

3:00-3:40

3:40-4:00

4-4:20

4:20-4:40

4:40-4:45

Paul R. Carlson, Laura A. Yarbro, William B.
Sargent, and James R. David, Florida Department
of Natural Resources, St. Petersburg, FL

Water Quality Problems and Solutions in Mos-
quito Control Impoundments of the Indian
River Lagoon

Arthur J. LaPerriere and Michelle Farmer, Army
Corps of Engineers, Brooklyn, NY

Anatomy of a High Marsh Restoration Effort
Break and Poster Session

Michael P. Bontje, TAMS Consultants, Inc., New
York, NY

The Application of Science and Engineering

to Restore a Salt Marsh, 1987

Erich Mueller and Mary Sukup, Newfound Harbor
Marine Institute, Big Pine Key, FL

Experimental Plots of Halodule wrightii in a
Closed, Aerated Canal System

{Little Torch Key, FL)

Win Lindeman and James Wilt, Jr., Florida Depart-
ment of Transportation, Tallahassee, FL

The Effectiveness of Mitigation Techniques at
the Alafia River Crossing

Announcements and Adjournment

Friday, May 20, Morning Session

7:00-8:30
8:30-8:50

8:50-9:10

9:10-9:30

9:30-9:50

Breakfast and Registration

David Boyer and Melvin Rector, Conservation
Consultants, Inc., Palmetto, FL

A Study of Wetland Characteristics and
Hydroperiod Simulations in Sarasota County,
Florida

Will Miller, Aurora Incorporated-South, Tampa, FL
Aquascaping Littoral Shelves

Walter C. Holmes, Dick T. Stalling, and Gary
Kiemnec, Northwestern State University
Natchitoches, LA

Bank Stabilization and Shoreline Wildlife
Habitat Improvement in a Large North
Louisiana Reservoir {Toledo Bend)

Lawrence Devroy, Biological Research Associates,
Tampa, FL

Restoration of the Channelized Cypress Creek
Swamp by Control Structure Installation

(Sun City, FL)
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9:50-10:10  Joseph K. Shisler, Robert Jordan, Terry Schuize
Environmental Connection, Inc., Perrineville, NJ,
and Pat Buchinsky, Jersey Central Power and
Light, Morristown, NJ
Impacts of Clear Cutting on Northeastern
Palustrine Forested Wetlands

10:10-10:30 Break :

10:30-10:50 Stephen B. Everett, Center for Wetlands, UF,
Gainesville, FL
A Preliminary Report: The Comparison of
Survival and Growth of Pondcypress and
Baldcypress in Five Different Post-Mining Soils

10:50-11:10 Harvey A. Miller, University of Central Florida
James G. Sampson, CF Industries, Wachula, FL,
and Carol S. Lotspeich, Lotspeich and Associates,
Inc., Winter Park, FL
Wetlands Reclamation Using Sand-Clay Mix
from Phosphate Mines: Results After Three
Years

11:10-11:30 William H. Hawkins and Kevin J. Ruesch, Gurr
and Associates, Inc.,
Reclamation of Small Streams and Their
Watersheds at Mobil’s Central Florida

: Phosphate Mines

11:30-11:50 Betty T. Rushton, Center for Wetlands, UF,
Gainesville, FL
Matching Tree Species to Site Conditions
in Reclamation

11:50-Noon Announcements and adjournment

Afternoon - Field Trips

A. Saltwater Restoration Sites, Mangrove Systems, Inc.
B. Freshwater Restoration Sites, Biological Research Associates
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M /M1 Gwan-tsong Wu / Republic of China
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Federal Republic of Germany,

from August 25 to September 27, 1988

organized and conducted by the

Food and Agriculture Development Centre of DSE

in cooperation with the

Federal Biological Research Centre for Agriculture and Forestry (BBA).
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the Government of the Federal Republic of Germany.
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1. Course (rganization and Coordination

Course Urganization Or. Bruno SCHULER
and Coordination:

Programme Assistant: Ms. Erika BIETZ
Secretary Mr. Graf von KOSPOTH

Ms. Augustine MEHR

Food and Agriculture Zentralstelle fir Erndhrung und Land-
Development Centre of wirtschaft (ZEL) der

German Foundation for Deutschen Stiftung fir inter-
International Development nationale Entwicklung (DSE)

Wielinger Str. 52
D-8133 Feldafing
Federal Republic of Germany

Chairman
(during programme at Mr. Norbert WEIS
Feldafing): International rodent control
consultant
Ulmenstr. 1
6000 Frankfurt 1
Course Assistant: Mr. Vincent NEUSSL
Agricultural engineer
Limburger Str. 13
5000 Kdln 1
Basic German: Ms. Ute EBERHARDT

Magister Artium
Péltnerstr. 11
8120 Weilheim i. OB

2. Institutions Concerned and Resource Persons
(in chronological order)

Commonwealth Inmstitute of Commonwealth Institut fir
Biological Control (CIBS) biologische Bekdmpfung (CIBS)
European Station Europaische Station
Switzerland 1, Chemin Des Grillons

CH-2B00 Delémont
Switzerland
Dr. ¥. P. CARL (Director)

— 269 —



Giefen University Universitat GieBen

Institute for plant Institut fir Phytopathologie
pathology and applied und angewandte Zoologie
zoology Ludwigstr. 23

6300 GieBen
Prof. Dr. H. SCHMUTTERER (Director)

Hannover University Universitat Hannover
Institute for plant dis- Institut fOr Pflanzenkrankheiten
eases and plant protection und Pflanzenschutz

Herrenhduser Str. 2
3000 Hannover 21

Mr. A. FALKHOF (with Prof. Dr. F. SCHONBECK)

Wageningen University Universitdt Wageningen

Department of Entomology Abteilung fOr Entomologie

The Netherlands P.0.Box 8031 (Binmenhaven 8)
NL-6700 eh Wageningen
Niederlande

Dr. A, van HUIS

Hohenheim University Universitdt Hohenheim

Institute for Tural Institut fOr Agrar- und Sozial-
socio-economics in the Skonomie in den Tropen

tropics and subtropics und Subtropen

Postfach 70 05 B2
7000 Stuttgart 70

Dr. U. MARZ (with Prof. Or. W. DOPPLER)

Gottingen University Upiversitat Goéttingen
Institute for plant patholegy Institut fir Pflanzenpathologie
and plant protection und Pflanzenschutz

Griesebachstr. 6
3400 Gottingen-Weende

Prof. Dr. R. HEITEFUSS (Director)

Plant protection office Landesanstalt fir Pflanzenschutz
of Baden-Wirttemberg Reinsburgstr. 107
7000 Stuttgart 1

Dr. R. ALBERT (with Dr. G. MEINERT)

Federal Biological Research Biologische Bundesanstalt fir
Centre for Agriculture Land- und Forstwirtschaft (BBA)
and Forestry (BBA) Messeweg 11/12

3300 Braunschweig
Prof. Dr. F. KLINGAUF (President)
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Institute for Biological Institut fir biologische

Pest Control {BBA

Dr.
Dr.
Dr.
Dr.
Dr.
Dr.

)

[ I s - rp B ol vp )

Schadlingsbekampfung (BBA)
Heinrichstr., 243
6100 Darmstadt

LANGENBRUCH
BATHON
ZIMMERMANN
HUGER

HUBER
HASSAN

Institute for Plant Protection Institut fir Pflanzenschutz

in Fruit Crops (BBA)

Prof.

Dr.
Dr.
Dr.
Ms

Dr.

BASF Company

Agricultural Research

Station

D

Prof.
V. HARRIES

br.

German Agency for Technical

Cooperation (GTZ)

mHAd r~xT =

im Obstbau (BBA)
Schwabenheimer Str. 101
6915 Dossenheim

Or. E. DICKLER (Director)

ZELLER
KRCZAL
KUNZE
Vogt
SEEMULLER

BASF AG

Landwirtschaftliche Versuchs-

station
Postfach 220
6703 Limburgerhof

br. H. BOHLE

Zusammenarbeit (GTZ) GmbH

Plant and Postharvest Pro- Pflanzen- und Vorratsschutz

tection Section

Mr.

H.

FB 152
Dag-Hammarskjdld Weg 1-2
6236 Eschborn

KASKE (Head)
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3. Tentative Programme

Thursday, August 25,

1988

6.30 p.m.

Arrival of participants
in Feldafing via
Minchen airport

Registration

Dinner

Lodging and Programme at the Food and Agriculture
Development Centre of DSE, Feldafing

Time table:

Working hours:

1st session: 09.00
2nd session: 11.00 -
3rd session: 14.00 -
4th session: 16.00 -

Friday, August 26
09.00 a.m.

3.30 p.
6.30 p.

3

3

Saturday, August 27
9.00 a.m.

2.00 p.m.

10.30
12.30
15.30
17.30

Meals:

Breakfast: 08.00 - 09.00
{Weekend: 08.00 - 09.30)
Lunch: 12.45

Dinner: 18.30

Opening address
Dr. v. MYLIUS, Deputy Director DSE/ZEL

Introduction to the course programme
Or. SCHULER

Administrative affairs
Ms. DIETZ

General information for guests of the
Conference fentre
Mr. von KOSPOTH

Presentation of participants and staff

Lunch

Introduction to the centte's library
Mr. CUSHNER

Introduction to participatory
visualizatian
Mr. WEIS

feldafing city tour

Dinner and get-together evening

Travel to Munich {(S-Bahn)
Lunch

Munich city tour
and travel back to Feldafing
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Sunday, August 28

9.30a.m.
12.2C
G35 p.m

Monday, August 29

9.00 a.m.
B 445

Tuesday, August 30
9.00 a.m.

Wednesday, August 31

9.00 a.m.
L 3] K2k Bpprits

7.30 p.m.

Thursday, September 1

9.00 a.m.
pRCEEES E Y

7.30 p.m,

Friday, September 2

9.00 a.m.
VA GRATAS 545
( i #.8)

Saturday, September 3

Sunday, September 4

Information and discussion on the
Federal Hepublic of Germany
Ms. EBERHARDT

Lunch

free

Country reports

Situyation analysis
Discussion of requirements
The PARTICIPANTS

Continvued

Classical bioclogical control by
introduced parasites and predators and
the need for international cooperation
Dr. CARL \_ﬁ;g 'o_:‘?:.‘-!'L‘]f;)

Basic German (1)
Ms. EBERHARDT

Production of insecticidal extracts
from neem tree and examples for the
application under tropical conditions
Prof. SCHMUTTERER

Basic German (2)
Ms. EBERHARDT

Use of the natural potential of
resistance to preserve and increase
plant health

Mr. FALKHOF

Free

Sightseeing programme
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Monday, September 5
9.00 a.m.
AR(BFREHRENG

Tuesday, September 6

9.00 a.m.
5. Mg R H 6 BRI

7.30 p.m.

Wednesday, September 7

9,00 a.m.
RGP FLARS

7.30 p.m.

Thursday, September 8

3.00 a.m.
T 1) f Al (R0 B A

(2) 2 g B 55 AL AT B9 IR A

friday, September 9

9.00 a.m.

7.30 p.m

LR Y Rl Rl B F 8- 3

LN é‘]’fﬁﬁ. _T.'f'F

*

Pest management in
intercropping systems
Dr. van HUIS

Economy af plant protection measures
and in particular of biocleogical
pest control

Dr. MARZ
Basic German {3}
Ms. EBERHARDT

Cultivated land as agro-ecological
system and the conception of inte-
grated plant production with regard
to the prevention of diseases,
pests and weeds

Prof. HEITEFUSS

Basiec German (4)
Ms. EBERHARDTY

Tasks and organisation of the plant
protection service considering
the case of Baden-Wirttemberg

Introduction of biological pest control
at farmer's level in the framework

of integrated pest management with
special emphasis on extension and
implementation

Dr. ALBERT

Elaboration of conclusions for the
participants’' own working place or
of country strategies, in working
groups

Presentation of the results

The PARTICIPANTS

Activities of DSE/ZEL in
plant protection
Dr. B. SCHULER
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Saturday, September 10

Free

Sunday, September 11 Departure frem Feldafing
to Darmstadt by train
Lodging for 4 nights at
Hotel Miller
Adelungstr. 34
6100 Darmstadt
Tel.: 06151 / 26721
Programme at the Institute for Biological Pest Control
of BBA, Darmstadt
Time Table
Morning session ineluding break: 8.30 a.m. - 12.00
Lunch at 12.30 p.m
Afternoon session including break:1.30 p.m. - 5.00 p.m.
Monday, September 12
8.30 a.m. Introduction: Goals and objectives

9. % ASMFHE

1.30 p.m.
1052Bt B lEHARAEER

Tuesday, September 13
8.30 a.m. cf, 2
1.30 p.m, cf. 14
Wednesday, September 14
8.30 p.m.
- 9§35 8L T X2 4

of the Federal Biological Research
Centre for Agriculture and Forestry
{BBA) including the Information
Centre for Plant Protection in the
Tropics (INTROP)

Protection and enhancement of bene-
ficial organisms

Prof. KLINGAUF

Bacilluys thuringiensis: Introduction

and execution of a biotest
Dr. LANGENBRUCH

Plant extracts and their use in plant
protection: Collection, storage,
extraction and screening

Prof. KLINGAUF

Entomophageous nematodes:
and practical training
Or. BATHON, Dr. ZIMMERMANN

Introduction

Introduction into insect pathology
Diagnosis of arthropod diseases (with
micrescopical demonstrations)

Coconut palm rhinoceros beetle
(Oryctes thinoceros): Inteqrated
control

Dr. HUGER
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1.30 g.m. Maintenance of biotest

22 & 445 & 1 B A Dr. LANGENBRUECH
Entomopathegenic vivezas: Introduction,
(Dinner) mass production &nd vse in biologicail
cantrol
Dr. HUBER

Thursday, September 15

8.30 a.m. Entomopathogenic fungi: Introduction,
A AW ADHES demonstrations, .nd practicsl training
{isolation, det«:sinaticn, mass pro-
duction)

Dr. ZIMMERMANN

1.30 p.m. tvaluation of experiments with
»- 4 A nematudes
" ABRS . Dr. BATHON
Evalustion o La:zZaest with B.t.

Dr. LANGENBRuUCH, Or. HUBER

5.15 p.m. Travel from Darm-tedt to Doscenheim
{near Heidelberg;

Lodging for 3 nights at Hotel "Zum Bé&ren”
Daimlerstr. ©
6915 Dossenheim
Tel.: 06221/28023

Hotel "Goldener Hirsch"
Hauptstr. 58

6915 Dossenkeim

Tel.: 06221/85119

Programme at the Institute for Plant Protection in
Fruit Crops of BBA, Dossenheinm

Time Table

Morning session including break: B.30 a.m, - 12.00
Lunch at the Institute: 12.00

Afternoon session including break: 1.00 p.m. - 4.30 p.m.

Friday, September 16

8.30 a.m. Introduction to the agro-ecosystenm
1535 B S5 5L apple. Visit of 2 commercial apple
farms
Prof. DICKLER
1.00 p.m. Codling moth (Cydia pomonella)
~control with granulosis virus-
E;;g’igi;m implementation in IPM {Integrated

plant management)

Apple clearwing moth (Synanthedon
myopaeformis) -control with mating
disruption
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13) 4 2k 54 & AR

Saturday, September 17

Sunday, September 18

Monday, September 19

8.30 a.m.
6. B4 ehte IR

1.00 p.m.
1. R eh% E 55

Tuesday, September 20

8.30 a.m.
BRBEEXAEET

1.00 p.m.

Wednesday, September 21

8.30 a.m.
wRMHENERES

cf, 17

Determinaticn of Oriental fryuit ~otn
{(Grapholita molesta) and plum fruit
moth {Cydia funebrana)

- dissection of male genitalia

Determination of fertilized ciear-
wing moth., Dissection of sperma-
tophorous

Prof. DICKLER

Free or cultural programme

Heidelberg city tour
Ledging for 4 nights at:
Hotel "Golderne Rose"

St. Annagasse 7

5300 Heidelberg

Tel.: 06221/160078

Isolation of hacteria from leaves
and other plant parts

Diagnostic tests and serological
techniques

Crown gall {Agrabacterium),
Fireblight (Erwiria amylovora),
development of biological control
techniques

Dr. ZELLER

Virus diseases of fruit crops.
Introduction. Experimental virus
transmission by vectors (aphids),
grafting and mechanical inocula-
tion. Serological tests hy enzyme-
linked immunosorbent assay (ELISA)
Dr. KRCZAL, Dr. XUNZE

Methods for the evaluaticn of mite
population densities (furopean red

mite: Panonychus ulmi and apple Tust
mite: Aculus schlechtendali)
Ms Or. VOGT

Evaluation of ELISA and discussion
of the results
Dr. KUNZE

Plant pathogenic Mycoplasmas.

Detection by fluorescence microscopy;

dodder transmission, control by the
use of resistant rootstocks. Deman-
stration of instruments to moanitor
weather and spore dissemination

Dr. SEEMULLER
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1.00 p.m. Bacteriology, evaluation of the
serological tests

Dr. ZELLER

ef, 16

Thursday, September 22

B.30 a.m. Travel to BASF AG, Limburgerhof

Visit of the Limburgerhof
experimental station.

Mating disruption technigue,
development of modern pesticides,
use of pesticides in developing
countries.

Prof. BOHLE, Dr. HARRIES

p.m. Travel to Darmstadt

RRREE R eh A AEA

Lodging for 5 nights at Hotel Miller
Adelungstr. 34
6100 Darmstadt
Tel.: 06151726721

Hotel "Bockshaut"
Kirchstr. 7-9
6100 Darmstadt
Tel.: 06151724258

Programme at the Institute for Biological Pest Control
of BBA, Darmstadt

Friday, September 23

8.30 a.m, Beneficial arthropods: Mass rearing,
22 use in biological control and side-
25 RENA effects of pesticides
1.30 p.m., International cooperation (I0OBC etc.)
5.30 p.m. ODinner and farewell party
Saturday, September 24 Frankfurt city tour
Sunday, September 25 Free or cultural programme

Monday, September 26

9.00 a.m. Evaluation of the training course
The PARTICIPANTS and Or. SCHULER
Administrative affairs
Ms DIETZ

Closing session
Dr. SCHULER
12.00 Travel to GTZ,

Deutsche Gesellschaft fir Technische
Zusammenarbeit
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1.00 p.m. Lunch at restaurant

2.00 p.m. Welcome address (Room 1101)
General presentation of GTZ
Mr. KASKE

2.30 p.m. Projects and programmes of GTZ

in the field of biological pest
control, various GTZ STAFF MEMBERS

3.15 p.m. Discussion

3.45 p.m. Individual conteacts between parti-
cipants and various desk officers

4.30 p.m. Travel back to Darmstadt
Tuesday, September 27 Departure of participants according

to the individual flight schedule
via Frankfurt airport
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4, List of Participants

Bangladesh
RASHID, A.K. Rashid Uddin Subject matter specialist in
Ahmed agricultural extension

Dept. of Agricultural Extension
Office of the Assistant Director of
Agriculture
Brahmanbaria

Bolivia

BEL PAIRE DE MORALES, Research worker in ecology

Cécile, Mrs. Instituto de Ecologia

Universidad Mayor de San Andreés
Casilla 20127
La Paz

China, Republic

KUG, Ker-chung (3% % %) Research assistant in plant pathology
) Taiwan Agricultural Chemicals and Toxic
Substances Research Institute
189, Chung Cheng Rd. Wufeng
Taichung Hsien, Taiwan

WU, Gwan-tsong (&% M) Zoologist in wildlife conservation
Council of Agriculture
Executive Yuan (Cabinet)
37, Nanmhai Rd.
Taipei, Taiwan 10728

Ecuador

TANDAZO, Armandao Regional leader of plant protection
Ministerio de Agricultura y Ganaderia
Sanidad Vegetal
Loja

Libanon

BOUEIZ, Marleine, Miss Supervising and consultant engineer
Georges Farés Saadé
Zouk Mikael Kesrouvan Im. Saadé
P.0.Box 1686
Jounieh

Malawi

CHIRWA, Linley Stella, Mrs, Senior agricultural extension officer

) Secretary for Agrirulture
(cf. 8t #) Ngabu A.D.D.

Private Bag
Ngabu
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Malawi {

continued)

GADABU, Afete, Dr.
(ef. & XA
Philippines
LEYSA, Pepite * 2
PAN, Nena, Miss
SAN JUAN, Nemesia, Miss
Sri Lanka
DE Z0YSA, Indra Jinadarie,
Dr., Mrs.
Thailand
CHOUVALITWONGPORN, Pisamai,
Miss
Tonga
FALUKU, Tu'ipulotu Langi
( King )

Senior agricultural research officer
in entomology

Dept. of Agricultural Research
Lunyangwa Research Station

P.0.Box 59

Mzuzu

Plant entomologist IT

Dept. of Agriculture

Regional Crop Protection Center
Takurong, Sultan Kudarat

Plant pest control technologist
Ministry of Agriculture and Food
San Augqustin, Pili, Camarines Sur

Science Tesearch specialist
Philippine Coconut Authority
Davao Research Center
Bago-0Oshiro

Davao City, Mindanao

Research officer in plant pathology
Dept. of Agriculture

Pathology Bivision

Agricultural Research Station

Maha Illuppallama

Entomologist

Dept. of Agriculture

Division of Entomology and Zoology
Bangkhen, Bangkok 10900

Research officer in entomology
Ministry of Agriculture, Fisheries
and Forestry

Research Division

P.0.Box 14

Nuku'alofa
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Uganda

ETCORI, Dorothy Kapea, Miss
(cf. ¥ 3 &)

MUYIYI, Richard
(ef. % £ %)

OYUK-~0BO, Donatus
(cf. R T)

Western Samoa

PETERS, Morris Albert

Yemen, Arab Republic

NOMAN, Mohamed Seif

Zimbabwe

MUBVUTA, Dominic

Senior enviraonment officer
Ministry of Emvironment Protection
P.0.Box 9629

Kampala

Senior agricultural officer
Dept. of Agriculture
P.0.Box 2 '

Entebbe

Senior lecturer in plant proaduction
and protection

u -t . | £ .

Pevelopmant—

Bukalasa Agricultural College
P.0.Box 174

Wobulenzi

Senpior crop protection officer
Dept. of Agriculture, Forests and
Fisheries

P.0.Box 597

Apia

Integrated pest management expert
Ministry of Agriculture

Plant Protection

P.0.Box 286

Sana'a

Entomologist

Jept. of Research and Specialist Services
Plant Protection Research Institute
P.0.Box 8100

Causeway, Harare

— 282 —



BREIERAE RN ETERS

Qn

7k B
P IR B A TR AT

R AR

& K ¥y %

HE B ¢ 77.10.2—77.10.14
HE HES : BAR






T

6~ BT ESMN RN SRS - AN EREOERTS - cfHEE
WREESEENENE Rt~ Mafnitt R es . GHzEE - Za%k gUFS
B % s SERIT R MERESRNE= R hHA AR EANRABERES
I RN A S o) BT E R SSRGS BMHRERS » BRELHYE
MHEERETY - BRL FIUER » MEBNREMAEBREBBTAWER  EHFRE
ABHEBELERZHALR -

HAERARELALEQWHERE » EXSENHA-HMEDARS F#&E - QG E -
HaRm b -

+HAZH  BEILE AR o

+A=H : BBEARFEFLBR

+AEBEAR : BMEBRBERTRS ©

+A+EE+—A: GILBETEHE 0 HRD WS ANBAREN EBRERE

+A+" B I EEEALEERBKERTRHE T ZEBWAT AR o

+A+=Z8 I REEERRE

+A+UE : KRR BAHEBSHENT LFRAN » ¥HEFERET

RS

BB s SaREeH > T EERR - D—a A THRAHE » BE®
V& EA TGS HAZS oA I R R e S AR MER  AERR R - AT 0 HPIR
HMMES s KR BMSE AR BAS S R B B BRAR
RERRSTEREARANAARRSESE (&) - RELHAERENRE
[BETE Saw Eno B A R | C RRFER ) o oK O 36 B A0 S D S AT AR el R B
Mo " EBBILAMENES T SN E2BERASZER -

=~ PRAE sk PR T RS

T 45 R A S0 EGYAS IR ¢+ BT D AR SR 0 AR R R - RS A
RS EIIEE » B AREH R RYE  BEMNN - RRAEERGHOBHD

- 283 —



FR AT BRGSO RG F  VEE ~ BROEE R B ~ AT LA B P
B > R RETRORE BT - 1A REREOESBHIBLE S HnT
BT BIEHMEERTRA | 0 & LER- PR HATRA ORTE - LS RERY
B AE L RIS 7 » SRS KBRS MARAL » 55 NREF
ISR B B M BB DR © K@ RERAT R T —a [ e | (o 8Tk »
AWEERENT [ DRBBEAE | o B BASER Lionel Johnson MRA
ST WRBIE N E RIS 1 [ B S R ST B AL T I R AL
Tt [ R R ) AIAR R o A B ~ O SURMOM T + ARG R SHE 1 S 2 —
B i W R LESRnREEGETFNEX | - ABAG LR ERBGS
7k BT LML T (P R B R R RRERSRBATN » BRBAR
£ ISR BT S0 0 e T AE > AR (R B 16 S0 G RO BT RS @ LT o

V0~ HAE ~ B FRHE N L

FEEN > R AABEBIEN - TRREARZHEMARLS - BRSENRE_
+REREE - MARGE )|  WFEKERREERGE - REOF 3 ZH0RE R D
Al AMES - £RA > AMMBERKEHRENHA - BhR2EEXRENRARL
BRI T0F » prblEE SR BER Y BEZ 2 -

B IR HR S

FORER T8 ~ it EARBMNEA - LEA 8| & fls B
e~ B 2SR EBCRRENRNEATE o HE%K - BRXKEENA - IRH
BEHA+ > ARFARBFEEVRES  HEEAR > HETHMAAAZHEERK
EARNISEERE -

AN BT e f R BN A

BT HEREIRA R~ 8 RN ARE » ALRTTEUR R — AN » FEFLIRT R IR
BRI 0 BRI T —EREE ~ SRMMELS o ZRBREEE 750" ) EREHE—-RBATH
B BFERkHBEABNEG=THEA -

B A S R GE AR R R » SRR ~ BRSO S HRE S8 TR Y BT



RAAL R S RUTEME o A $EA TS RRE  YETRAME S
I EEEE ~ W RO R R R TAE o (A S AL
Bon TR TR RE ~ MSHFA » R || BE BT R A BT o FIDIE B & (s
FE B T — /N RS T T R ORI I3 - SR ANRIN T SRR
VST —EBERD AP BT AR — — EIR S| B GEERD o M
BRERERANERE » BF D EHELE » HEERE » % AFTEREE DR
TR O B RO WUF )| E R — RS R B o A 0 MR —/
VR SRR R  RERRSSERM R B — R T ET RS
BRI EHBIA o

i B 7E S EERY R BE IR o FAEH R
SR A BABRXH AU BRRELHYEN R E » 8- SH% M
% LRRRIER ¥ » BRABIRE » S 1040 fETR B AKRE S 4 fE 5 R A% AR 07
» @S5 MAR BHENRE  E-HHARMBESREEEMERANKN - EAEMH
B &% REHHEEOYENRERAEERFERYS » TRIHE HEE
BMaMNEGE  REEESE SR EECIYHNEREETS  KHERS
MEAEY R » DRERBEHDEMARKE - B BRABEHERE » 2HAE
WER  MEREWHE  BiikEBEBEE M » HRAHAEYNE - B TNEERA -
(W o] 303 - 2R V8 R 1 R Rt
FAA LR B EORFERE > HERHBEHRKT 95 UL » A6l
REFRERBES - MLREBRS > Bl e AHENHRERRE - hRKE
i UREENKEERTR  OREBTEHVENEFER THEMRAEE -
BTHRZEETHYEEEELFMMBERERLZGEENSYH LHBARE
EBCRBEHN - FARKENERER N - BT H IR PR EEN  DIERA
BT - ERANERENS -
Clggdh ~ Dok asEa &3
HuiE REGHHEET » TRBHRBRXAKNRKEETYE  #OMAKZICHRE
(ZTER » (AR ATEEZ R E » EREIRSEER » REBA > MMEREAR
MAORZ » B 48— By B » W IR BB M B AT 00 » W18 ~ Kk
& THEZREHLEN - BTRABRBRERKAMWEN KK o DLEBNIEEFR

— 285 —



AKAaEEMFEATREN  2RREGERNEH D« HRAABERI
HEGH - HhéE - O TLE TR /N IE -

— 286 —



fif s — . EHHE

Monday, October 3

15:00-17:00 Registration at Hotel XKR Sappore
18:00-20:00 Welcome party at KKR Sapporo
Opening address

Tuesday, October 4

9:00- Section 1. Review of charr problem
Chairman: H., Nordeng
H. Kawanabe (Japan) Japanese charr and masu salmon problem
L. Nyman (Sweden) One view point eon char problem

Tea break

Section 2. Review of masu salmon propagation
Chairman: A, Klemetsen and F. Yamazaki

T. Kubo (Japan) Anadromous masu salmon in Japan; its biology and
propagation
S. Kimura {(Japan) Yamame, land-locked masu salmon in Kyushu Island

Section 3. Taxohomy and systematics including cytogenetics
Chairman: R. J. Behnke and 5. Kimura

13:00-13:30 I, A. Chereshnev and M. B, Skopetz (USSR) The morphological,
ecological and evolutional peculiarities of charrs from
the E1' gigitgin lake (Central chukotka)

13:30-14:00 R. J. Behnke (U.S$.A.) Synthesis of information for phylogenetic
interpretation of Salvelinus

14:00-14:20 K, Nagasawa {Japan)} Color variation of spots in Salvelinus
leucomaenis in northern Honshu, Japan

14:20-14:50 S. Ximura (Japan) Some notes on the taxonomical status of
Salvelinus leucomaenis complex found in Japan

14:50-15:10 T. M. Cavender (U.5.4.) and S. Kimura (Japan) Cytogenetic and
morphological comparisons between eastern and western
Pacific Salvelinus

15:10-15:30 L. Nyman (Sweden) Genetic and ecological interaction in two
sympatric taxa of Arctic char

15:30-16:00 Tea break

16:00- General discussion
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8:30- 8:

10

16:

11:

11

11

12:

12:

14:

:50- 9:
:10- 9:

:30- O:

+50-10;

20-10:

40-11

00-11:

:20-11

140-12:

00-12

20-13:

30-

+00~ 9:
:20- 9

:50-10:

50
10
30
50

20

40

:00

20

<40

:20

00

:00

20

150

20

Wednesday, October 5

Section 4. Migration and land-locking
Chairman: FE. X. Balon and M. Azuma

K. Tsukamoto (Japan) Application of otolith to migration study
of salmonids

H. Nordeng (Norway) Migratory systems in anadromous salmonids

N. Jonsscon, B. Jonsson {Norway) and J. Ruud-Hansen (Denmark)
Downstream displacement and life history variables of
Arctic charr, Salvelinus alpinus, in a Norwegian river

I. Priede (U.K.) Observations on land-locked and migratory
charr in Arctic north east Greenland

J. Hammar, R. Porter, E. Skdld and E. Verspoor (Canada) Mixed
or reversed anadromy-life history strategies of Arctic
char in southern Labrador 7

Tea break

M. A. Svenning and P. Grotnes (Norway) Stationarity and homing
of landlocked Arctic charr. A prerequisite for ecolegical
segregation ?

H. Kawamura (Japan) The growth and smolting patterns of
juvenile masu salmon, Oncorhynchus masou, in some streams
in Hokkaido, Japan

H. Kojima and K. Sugiwaka (Japan) Effects of summer flood on
residuary rate and productivity of an underyearling
masu salmon population in a stream

T. Hirata, A. Goto, F., Yamazaki and K, Hamada (Japan) Growth

and smoltification of juvenile masu salmon Oncorhynchus
masou Breboort

M. Nagata (Japan) The effects of growth and density on
bimodality in the length frequency distribution of
juvenile masu salmon in a Hokkaido stream

General discussion

Excursion to Hokkaido Salmon Hatchery and Hokkaido Fish
Hatchery, Garden party at Eniwa.

Thursday, Octcber 6

Section 5. Spawning ecology and life history
Chairman: B. Jonsson and K. Maekawa

E. K. Balon (Canada) Comparative ontogeny of the relict Aurora
charr; Life history interpretation

D.L.G. Noakes (Canada) Early life history and behaviour of
Canadian charr species

L. Johnson (Canada) Life-history of the anadromous arctic charr
Salvelinus alpinus, of Nauyuk Lake, N.W.T., Canada

A. Klemetsen (Norway) Life cycle coupled habitat shifts in a
dense, resident Arctic charr population
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Tea break

J. B. Reynolds and L.S. Gregory (U.S.A.) Dolly Varden and their
habitat, Tiekel river, Copper river basin, Alaska

A. L. DeCicco (U.5.4.) Movements and spawning of adult Dolly
Varden charr in Northwestern Alaska; Evidence for summer
and fall spawning populations

T. Hino, K. Maekawa (Japan) and J. Reynolds (U.S.A.) Reproduc-
tive success in males of the land-locked Dolly Varden
(Salvelinus malma) in south—central Alaska

H. Takayama and T. Watanabe (Japan) Age and size at maturity of
transplanted Biwa salmon in Lake Kizaki, Nagano Pref.,
Japan

General discussion

Section 6. Intra and inter specific interaction
Chairman: K. Fausch and T. Furukawa-Tanaka

N. J. Adams, G, Power and D. R, Barton (Canada) Comparison of
field methods for estimating daily ration of Arctic charr
(Salvelinus alpinus)

K. Tanida, T. Maruyama and Y. Saito (Japan) Feeding ecology of
Japanese Charr (Salvelinus leucomaenis) in a high mcor and
ad jacent streams in central Japan

T. Furukawa-Tanaka (Japan) Social interaction between Japanese
and Dolly Varden charrs, Salvelinus leucomaenis and S,
malma, in Hokkaido Is., Japan

S. Nakano (Japan) Interspecific social interaction of Japanese
charr (Salvelinus leucomaenis) and masu salmon
(Oncorhynchus mascu masou) in a mountain stream, Japan

K. Fausch (U.S.A.) Interspecific competition between Salvelinus
fontinalis and other salmonids in streams

Tea break

R. 5. Rempel and T. G. Northcote (Canada) The winter feeding
habits of sympatric and experimentally allopatric
populations of Dolly Varden charr (Salvelinus malma) and
cutthroat trout (Salmo clarki)

P. Magnan (Canada) Interactions between brook charr and non-
salmonid species in eastern Canadian lakes: ecological
shift, morphological shift and their impact on zooplankton
communities

J. Hammar (Sweden) Landlocked Arctic char in southern Sweden:
ecology, prerequisites and present status of a glacial
relict in multispecies fish communities

N.-A. Nilsson (Sweden) On the influence of the invasion of
Arctic charr into lakes with allopatric brown trout

General discussion
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Friday, October 7

Section 7. Population and genetic variability
Chairman: F. M. Utter and K. Numachi

T. Okazaki (Japan) Population structure of masu salmon during
their wintering migration along the coastal waters of
northern Japan

K. Numachi and T. Kebayashi (Japan) Variability and sequence

divergence of mitochondrial DNA in masu salmon,
Oncorhynchus masou '

. Mills (UX) The charr populations of Windermere

. Sandlund (Norway),P. M. Jénasson (Denmark), B. Jonsson
(Norway), H. J. Malmquist (Denmark), S. Skilason (Iceland)
and S. 8. Snorrason (Iceland) Biology of polymorphic
Arctic charr of lake Thingvallavatn, Iceland

S. S. Snorrason, S. Skiilasonn (lIceland), O. T. Sandlund
(Norway), H. J. Malmquist (Denmark)}, B. Jonnson (Norway)
and P. M. Jénasson (Denmark) On development of sympatric
polymorphism in Arctic charr, Salvelinus alpinus

en
- =

Tea break

J. D. Reist (Canada) Life history types and genetic structuring
of Arctic charr, Salvelinus alpinus / malma, in the western
Arctic, Canada

A. Goto, M. Takahashi and F. Yamazaki (Japan) White and red
spotted morphs of the Japanese charr Salvelinus
leucomaenis in the river of southern Hokkaido, as a
phenotypic variation

R. B. Phillips (U.S.A.) Evolution of nucleolar organizer regions
(NORs) and ribosomal RNA genes in the genus Salvelinus

N. Okada, M. Aono, K. Matsumoto, Y. Xido, R. Koishi and M.
Saneyoshi (Japan) Shaping and reshaping of the salmonidae
genome during eveolution

General discussion

Section 8. Physiology and reproduction
Chairman: W. C, Clarke and Y. Honma

A. Chiba and Y. Honma (Japan} Innervation and vascularization
of the hypothalamo-hypophysial system of the Japanese
charr, in relation to its reproduction

T. Miura, K. Yamauchi and Y. Nagahama (Japan) Endocrine
control of spermiation in the masu salmon Oncorhynchus
masou

M. Nakamura and Y. Nagahama (Japan) Sex differentiation in the
amago salmon, Oncerhynchus rhodurus

J. Delabbio, M. Sweeney and B. D. Glele (Canada) Maturation and
spawning of Arctic char (Salvelinus alpinus L.) at
different salinities
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14:20-14:40

14:40-15:00

15:00-15:20

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:40

16:40-17:00

17:00-17:20

17:20-

8:30- 8:50
8:50~ 9:10
9:10- 9:30
9:30- 9:50

9:50-10:10

10:10-10:30

10:30-11:00

Ya.-H. Lou, XK. Yamauchi and H. Takahashi (Japan) Isolation and
partial characterization of the sperm plasma membrane of
the Masu Salmon, Oncorhynchus masou

E. Ringd (Norway) OCut content composition and intestinal
microflora in Arctic charr, Salvelinus alpinus (L.), I.
Effects of linoleic acid (18:2 N-6)}

Tea break

T. J. Hara, T. Sveinsson, R, E. Evans and D. A. Klaprat
(Canada) Morphological and functional characteristics of
the chemosensory organs of Canadian char species

K. Yamamori (Japan) Sensation of taste in Japanese charr and
masu salmon

H. Nordeng (Norway) Pattern of smolt transformation in the
resident fraction of anadromous char Salvelinus alpinus;
Genetic and environmental influence

Y. Fujioka and 5. Fushiki (Japan) Physiological studies on
parr-smolt transformation in Biwa salmon

H. Yamada, R. Horiuchi, H. Ohta and X. Yamauchi (Japan)
Changes in circulating hormones and its production during
smoltification in masu salmon, Oncorhynchus masou

W. C. Clarke (Canada) Photoperiod controll of smoltification

General discussion

Saturday, October 8

Section 9. Developmental genetics and growth
Chairman: W, W, Smoker and H., Onozato

H. Onozato (Japan) Androgenesis of masu salmon

K. Arai, K. Fujino and M. Kawamura (Japan) Chromosome set
manipulation in the Salvelinus species

F. Yamazaki, J. Goodier and K. Yamano (Japan) Chromosomal
aberration by aging and hybridization in charr, masu salmon
and related salmonids

A. Berg and J. €. Holm (Norway) OGrowth rates in different
Norwegian pdpulations of Arctic-char (Salvelinus alpinus)
held in intensive culture

J. C. Holm (Norway) Growth rate gain in Arctic char (Salvelinus
alpinys) when held in ducculture with Atlantic salmon
{Salmo salar)

0. Skilbrei and J. C. Holm (Norway) Growth, sexual maturation
and anadromous potential in three Norwegian strains of
Arctic char (Salvelinus alpinus)

General discussion
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30-15:50
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10-16:30

30-16:50

50-17:10

Section 10. Disease and control
Chairman: H. P. Arai and K. Nagasawa

K. Nagasawa (Japan)} Disease problems in charrs, masu and amago
salmon cultured in Japan

M. Yoshimizu, T. Nomura, T. Awakura and T. Kimura (Japan)
Incidence of fish pathogenic viruses among anadromous masu

salmon (Oncorhynchus masou) in northern part of Japan,
1976-1987

M. Sakai, S, Atsuta and M. Kobayashi (Japan) Prevalence of

bacterial kidney disease (BKD) infection among populations
of masu salmon, Oncorhynchus masou

S. Atsuta (Japan) Observation on myxosporidian in kidney of
masu salmon, Oncorhynchus masou

S. Urawa (Japan) Seasonal changes 6t Microsporidian infection

in masu salmon, Oncorhynchus masou, from the Chitose River

General discussion

Tea break

Section 11. Population ecology, conservation, management and
fisheries

Chairman: J. Hammar and T. Maruyama

F. W. Kircheis (U.S.A.) History of landlocked Arctic charr
management in Maine, U.S,A,

T. Maruyama, T, Nakamura and K. Tanida (Japan) The growth and

the maturation of Iwana, a fluvial form of Salvelinus
leucomaenis (Pallas)} in the headwaters of Tedori river,
central Japan

T. Nakamura, T, Maruyama and E. Nozaki (Japan) The efficiency

of the newly introduced fishing inhibition on Iwana, a
fleuvial form of Salvelinus leucomaenis (Pallas) in the
headwaters of Tedori river, central Japan

T, Maruyama, E. Nozaki and A. Mizuno (Japan) The conservation
of charr in Jadani River, central Japan

M. Bohl, E. Leuner, R,-D. Negele and E. Bohl (West Germany)
Reduced growth of Arctic charr (Salvelinus apinus L.} in
the lake "Kénigssee" Bavarian National Park

Y-S. Lin, K-H. Chang, and P-S. Yan (Taiwan) The. status and
conservation of masu salmon (Oncorhynchus masou
formasanus) in Taiwan

T. G. Boivin, G. Power and D. R. Barton (Canada) Biological
and social aspects of an inuit winter fishery for Arctic
char
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{continued)

Sunday, October 9

8:30- B:50 P.-A. Amundsen (Norwny) Effects of intensive fishing on

8:50- 9:

9:10- 9::

9:50-10:

13:20-10:

10:30-11:

14:00-

16: 30~

feeding in a stunted population of Arctic charr
{Salvelinus alpinus L.) in Takvatn, northern Norway

10 H. Mayama (Japan) Smolt production and release for
rehabilitating reduced masu salmon stocks in Japan

30 E. TeskeredZi€é, Z. TeskeredZié, L. Malnar, M. Tomec, Z. Stancl
and Z. Modrusan (Yugoslavia) Controlled rearing of amago
salmon (Oncorhynchus rhodurus) in floating cages of the
Adriatic Sea

:50  J. Delabbio and B. D. Glebe(Canada) The potential of Canadian

Arctic charr (Salvelinus alpinus L.) as a commercial sea
culture species

20 G, Takahashi (Japan) Circumstances around charr and masu
salmon on their management and protection in Japan

30 E. Kimura (Japan) Protection of Kirikuchi (Salvelinus
leucomaenis japonicus)

30 General discussion

Sectionl2. Salmon and Human being
This section will be held at Tsukisamu Hall
of the World Food Festival

Kawanabe (Japan) Introduction

. Garza (U.S,A.) Historic and present uses of salmon by south east

Alaska natives
Yoshizaki (Japan) Salmon and culture in human society

. Johnson (Canada} Closing remarks

General discussion

Farewell party at Tsukisamu Hall

= X

=X

Poster Session

Saneyoshi (Japan) Effect of recombinant chum salmon growth hormone
(rSGH) on the juvenile masu salmon growth

Awakura (Japan) Parasitology of the masu salmon, Oncorhynchus masou
in northern Japan

Kaeriyama (Japan) Aspects of salmon ranching in Japan

. Schmitz (Sweden) Annual variations in seawater adaptability and

rheotactic behaviour in Arctic charr (Salvelinus alpinus
L.)

Dumas (Canada) Stredm enhancement in northern Quebec (Canada):
a test project to improve the quality of Arctic char
(Salvelinus alpinus) migratory passages
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Conservation of the Formosan Landlocked Salmon
Oncorhynchus masou formsoanus
in Taiwan, a Historical Review

Yao-Sung Lin' Kun-Hsiung Chang !

Abstract

The Formosan landlocked salmon ( Oncorhynchus masou formosanus), first discovered

in 1916, has always been considered a rare species in Taiwan. Despite this, angling and
habitat destruction has led 1o a continuous decline of the salmon population until recently.
In 1984, the salmon was classified as an endangered species and fgvv\as given strict
protection bassd on the Cultural Assets Preservation Act. For the last five years, nearly
two million US dollars has been provided to establish a hatchery , to recruit a patrol
team, and to fund programs of habitat improvement of the Chichiawan Stream, the last
habitat of the salmon. In addition, a sewage treatment plant has been planned , and a
study of future Jand use along the Chichiawan Stream is underway in order to  decrease
the impact of agriculture on habitat of the fish, Today, the salmon population has reached
a size of nearly 2,000 individuals along a 5-km section of the stream , and 250 tagged

fish have also been released into both the Chichiawan and Hsuehshan Streams,

1.Department of zoology, National Taiwan University, Taipei, Taiwan 10764 R.O.C.
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The natural environment of Taiwan

Taiwan island is located in the Pacific Ocean, crossing the latitudes 21°45'S to
25°26'N and longitudes 119°18'W to 124°34'E (China Year Book » 1980 ). It is situated
150 km off the southeast coast of the Chinese mainland, between cold-temperate Japan
in the north, subtropical south China in the west, and tropical Philippines and
Indo-Malayan islands in the south. The island is dominated by forested mountains, of
which over two hundred reach over 3,000 m. Almost three fourths of Taiwan is slopeland
(land above 100 m with 5% slope), and nearly half of the total area of the island has an
altitude of more than 1,000 m. Taiwan supperis a diverse flora of over 4,000 vascular
plant species and various forest types, which in turn supports a rich fauna: &1 species
of mammals, 420 species of birds, 140 species of freshwater fish, 30 species of
amphibians, 92 species of reptiles and over 50,000 species of insects.

The rivers of Taiwan are short, the longest being 170 km. Most ot them run rapidly ,
and heavy rain in the typhoon season often cause floods. Due to hydrologic, geologic and
physiographic conditions, erosion problems may be very serious in Taiwan. A watershed
with good vegetative cover may still have 5 to 10 mm of surface soil washed away from
the entire watershed annually. On a watershed with poor cover conditions, a loss of 25
mm or more may occur (Lee, 1987). The most serious types of erosion are stream bank
cuttings and landslides. As a result of erosion , the streams transport tremendous
amount of sediments from the upper reaches to down-stream areas. To reduce this
transport of sediments, one of the most common measures used in Taiwan is the
construction of check dams. Usually, a series of step-like check dams are built in  an
area of serious erosion. Before 1984 , over 1,500 check dams had been established in

almost all the streams in Taiwan.
Systematic position of the Formosan landlocked salmon

The Formosan landlocked salmon, a glacial relict in the world (Kano,1940}, was
discovered by Aoki (Acki,1917) in 1916. Jordan and Oshima (1918} named the fish as

Salme formosanus. Since then, several scientific names have been given to the species

and is systematic position has been controversial (Jordan and Cshima, 1919; Oshima,
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1920, 1934, 1936; Behnke et al., 1962). From 1945 to 1973, only one Chinese scholar
{Teng, 1959) ever studied the systematic position of the masu salmon in Taiwan. After
comparing with specimens collected by Behnke et al. (1962) and the Standford holotype,
and the meristic characters of other subspecies of Oncorhynchus masou, Watanabe and

Lin {1985) suggested that the Taiwan salmonid should be designated as Qncorhynchus

masou formosanus.

Habitat of the Formosan landlocked salmon

Kano(1940) reported that the masu salmon widely distributed in six upper streams of
the Tachia River which flows westwardly in Taichung County (Fig. 1). The upper Tachia
River is unique for its high altitude combined with gentle inclination of the river bed, a
large production of aquatic insects known to be important as fish food, and a stable sand
and pebble substrate which is suitable as spawning ground for salmon. However, due to
angling and ecological disturbance, the salmon is seen only in the Chichiawan Stream in
recent years (Fig. 2). This region is located at an elevation of 1,740 m, where water
temperature ranges between 8 and 17°C , the average being 12°C. The annual rainfall is

between 1,000 mm and 1,500 mm.
Destruction  history of the salmon

Taiwan is a relatively small istand with an area of 35,570 square kilometers, and is
one of the most densely-populated regions in the world. Two-thirds of the island is
covered by mountains which force most people to live in the congested narrbw plains on
the western part of the island. Because of this, there has been a great environmental
stress on developed lands.

Between 1950 and 1980, the first-priority goal of the government was to achieve
national economic prosperity through industrialization and utilization of natural
resources, However, this caused a general destruction of natural environment
including fresh water fish habitats.

To facilitate communication and transportation between east and west Taiwan, the

East-West Cross-Island Highway (Fig.1) was built in the mid-1950's. Road construction
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M River or Stream

- East-West Cross-Island Highway

Taiwan

River

Taichung County

Fig. 1. The river-course of the Tachia River. The streams

in which salmon was spotted in 1940 were denoted
by numerical numbers : (1) Chichiawan Stream ;

(2) Yousheng Stream ; (3) Hsuehshan Stream ;

(4) Sukaran Stream ; (5) Nanhu Stream ; {6) Hohuan

Stream (modified from Kano, 194Q)
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in mountainous areas accelerated not only the process of erosion, but also the
‘development of agriculture and tourism, which increased the pollution of streams and the
degradation of fish habitats.

After the East-West Cross-Island Highway had been opened in 1960 (Fig. 1) , many
forests in the upper Tachia River watershed were converted into agricultural land for
temperate orchards (Fig. 2). The success of the pioneer orchard at Wuling Farm and
Fusocushan Farm attracted a great number of people to upper Tachia River watershed to
cultivate more fruit around 1970. The population increased from 6,184 persons in 1969
to nearly 49,246 persons in 1974, and the total area of orchards increased from 2,554
ha to 4,710 ha. in 1980, the total area of cultivated land reached nearly 5,000 ha {Chang
.1985 ). Many of the orchards were located in areas which are very steep and close to
the stream where the salmon had survived . The convertion of forest into orchards at
upper Tachia River watershed caused serious erosion. Even worse, the success of
growing vegetables in the last ten years at the upper Tachia River watershed caused
more soil erosion and eutrophication problems in the streams. In order to prevent the
transport of silt down the river, streams of the upper Tachia River watershed were
separated into segments by over 70 check dams.

Wong (1983) reported that 16 kinds of pesticides were used at the Wuling orchards and
vegetable gardens. The frequency of application was 12 to 18 times a year. About 30
kg active ingredients were applied to each hectare of land per year. Among these
agrochemicals, 97.5% were fungicides and 2.5% were insecticides and acaricides. Most
of the pesticides except sodium pentachlorophenate (PCN-Na) were of low toxicity to
fishes. Only recently, the use of PCN-Na was banned by the government.

The Wuling Farm is not only profitable in producing fruit and vegetables, but is also a
popular tourist site, receiving more than 200,000 visitors a year, which causes
eutrophication of the Chichiawan Stream. The bi-weekly observation of water quality
from 1985 to 1987 indicated that both the phosphate and nitrate concentrations at
Chichiawan Stream were higher than the upper limit of non-polluted streams (Lin et al,,
1987).

Kano (1940) indicated that the Formosan landlocked salmon were restricted to areas
where the water temperature was below 17°C . However, due to forest cutling, over

90% of the streams inhabited by salmon in the past have a summer water temperature
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Chichiawan Stream

Wuling Fafﬁ"

gﬁéiousheng Stream

Hsuehshan _Stream

Nanhu Stream

Sukaran Stream

Tachia River -~ River or Stream

Agriculture Farm

Fusoushan farﬁ
— Check dam

Fig. 2. Land use around upper section of the Tachia River

including present habitat of the Formosan landlocked

salmon at Chichiawan Stream and Hsuehshan Stream.
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of over 18°C . Eutrophication, pesticides pollution and elevation of the water temperature

in the streams all contribute significantly to the decline of the salmon.

Conservation of the salmon

Since the landlocked salmon has attracted anglers, the population has been heavily
exploited and thus reached a state close to extinction in the recent past. In 1938, the
colonial Japanese Government designated the Formosan landlocked salmon as a Natural
Monument and gave it strict protection (Nakamura and Koshigi, 1938}). At that time,
fishing either near the spawning ground or during the breeding period was prohibited.
Furthermore, a buffer zone of 300 m in width along the streams where the salmon
existed were completly protected from logging. However, these conservation measures
have been neglected for almost 40 years after the retrocession of Taiwan from colonial
Japanese Government in 1945. Except in 1974, an attempt to propagate the salmon
artifcially was taken by the Forest Bureau, but it failed.

In 1984, the government announced that nature and ecological conservation work would
be one of the "Fourteen Major Projects” for the next six-year, and by 1988, four
national parks and a big nature reserve occupying about 7.8% of Taiwan's total area have
been established. In addition, the Division of Conservation under the Council of
Agriculture  (COA) were also established in 1984. Since than the COA has been very
active in promoting nature conservation.

In 1984, the Cultural Assets Preservation Act provided legal protection for rare and
endangered species of plants and animals including the Formosan landlocked salmon. The
penalty for violation of this law is more severe than that of the Hunting Law. Between
1984 and 1989, COA has spent over two million US dollars to protect Q. m. formosanus
and funded many projects for the conservation of the salmon.  To prevent illegal
fishing, COA provides funding to the Wuling Farm 1o patrol the stream. In the last three
years, |lllegal fishing was nearly eliminated. As a result, the number of salmon has
increased rapidly. The population size was estimated to be 700 in 1985, and reached
around 2,000 in 1987 (Lin, et al., 1987 ).

To avoid extinction of the salmon in Taiwan, a hatchery was established in October

1985, Each year several thousand eggs were obtained from spawning fish to stock the
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hatchery from which nearly a thousand fry emerged. By March 1988, 306 juveniles
ranging in sizes from 146 to 285 mm were alive in the hatchery. In late March 1988,
250 tagged salmon were released into natural streams at three sites; two at the
middle and upper parts of Chichiawan Stream, and one in Hsuehshan Stream. It is
encouraging that the tagged fish still spotted several months later during scuba diving
surveys.

To reduce nutrient input into  Chichiawan Stream from the agricultural land nearby, a
8-km sewage canal and a sewage plant at the lowest part of Chichiawan Stream wilt be
built. In addition, studies on the population, habitat preference and pathogens of the
salmon were also carried out in the last couple of years. Furthermore, detailed plans on
future land use is undertaken to decrease agricultural land near the stream at Wuling
Farm. Given a couple of years, it is believed that the natural environment of Chichiawan

Stream will be much improved.

Future problems to be faced

Although COA has made great efforts to protect the Formosan landlocked salmon,
the fish is still endangered due to the following

reasons:

{1) The total population size of the salmon is still small, probably less than 2,000.

{2) The individuals restricied to Chichiawan Stream, are still facing a major threat of
extinction. Furthermore, these fish are separated into subpopulations by check
dams (Fig. 2).

(3) There are still some vegetable farms and orchards exposing the stream to
eutrophication which may even increase in the future.

(4) As the human population increases in Taiwan, the Wuling scenic site may atiract
more tourists, and thus increasing the impact on the stream.

(5} There are few fishery biologists in Taiwan who are involved in stream fish
research and management
in the past, plans of improving the natural environment of the upper Tachia River

walershed failed because of social and economical problems. The current conservation

strategy is thus to protect Chichiawan Stream from pollution and to expand the

landlocked salmon territory to the Hsuehshan Stream.
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Conclusion

In the past, we have ignored our freshwater fish, including the Formosan
landlocked  salmon, as natural resourses. Today government actions include measures
taken agéinst the negative environmental impact of development, as well as program in
freshwater fish research and conservation. In addition there are now five
non-governmental  conservation associations concerned with the protection of local
stream fishes.

A committee for the conservation of freshwater fish in forest regions was formed in
June, 1988 under COA. In July, COA sponsored a research program of game fish
ecology , and will hold the first National Symposium of Freshwater Fish Conservation in
April 1989. To develope the freshwater fish management techniques, a cooperative
project between COA and the United States Department of Agriculture is in progress.
Therefore, rapid development of freshwater fish research and conservation in Taiwan
are anticipated. _

The tragedy of losing major portions of the habitat of the Formosan landlocked salmon
is illustrative and the lesson of this tragedy should be learned by the people of Taiwan.
Large scale agricultural development in the mountain regions without considering
conservation of the ecosystem as a whole will lead to irreversible damage to the
watershed environment, and even to the extinction of valuable fish species .

Ten years ago economic development was emphasized more than nature conservation in
Taiwan. Teday this is no longer the case. With current prosperity , we hope we as well

as the freshwater fish will all have a better environment in the future.
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