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FOREWORD

At the World Conference of Environment and Development held in 1992 in Rio de Janeiro, Estonia
signed the Convention of Biological Diversity. Joining this global convention bound Estonia with
several obligations. One of the first obligations of every signatory of the convention is the implemen-
tation of state-sponsored planning for the protection of biological diversity and the sustainable use of
nature. Besides the environmental sector, there is a multitude of institutions involved with issues
connected with biological resources, thus it is inevitable that all these institutions and interest groups
participate in the protection of biological diversity and the sustainable use of nature.

The preparation of the Estonian National Biodiversity Strategy and Action Plan was carried out
from the second half of 1998 until the second half of 1999. The project co-ordinator was Tiiu Kull, and
the members of the Steering Committee were Rein Ratas, Jaak Tambets, Lembit Nei, Mart Kiilvik,
Kaja Peterson, Kalev Sepp and Tiiu Kull. The Planning Committee consisted of 18 members. The
work was conducted in ten sectors headed by responsible experts. The sectors covered the following
areas and the respective responsible experts were: genetic resources and biotechnology — Kaja Peterson,
education — Kaja Peterson, landscapes — Kalev Sepp, nature conservation — Mart Kiilvik, agriculture
— Kalev Sepp, forestry — Mart Kulvik, fishery — Toomas Saat, transport — Mari Jiissi, tourism — Kaja
Peterson and industry — Anto Raukas. Economic consultant was Lybov Gornaya. More than one
hundred people participated in the work, and their names are presented on p. 162. The analyses of
biological diversity, strategic aims and action plans compiled by the sectors were reviewed by experts
who did not participate in the work. Comprehensive unification of the strategy and the action plans
was done by Aleksei Lotman.



INTRODUCTION

Natural diversity is an important guarantee of diversity and richness of culture, which is a part of the
same ecosystem. In the case of biological diversity in Estonia, several internationally important as-
pects deserve attention.

Compared to other regions with similar areas situated to the north of the 57th northern parallel,
the diversity of Estonian flora and fauna is one of the richest in the world. The reasons for it are
geographically conditioned diversity of Estonian climatic conditions; the existence of both islands and
continent; the influence of the sea and large number of inland waters; diversity of soils, simultaneous
incidence of Silurian (to a lesser extent Ordovician and Devonian) limestone and Devonian sandstone
as bases for the formation of soils, and the resulting incidence of neutral, lime-rich and lime-poor
soils; extension of a large number of species distribution range borders to the territory of Estonia;
large proportion of natural landscapes in Estonia; retention of traditional methods of land use until
the middle of this century — and in many areas until the latest decades, and the respective relatively
extensive retention of semi-natural habitats (heritage habitats) and the relatively unimportant role
of alien tree species in forestry.

Small-scale species richness of some Estonian habitats is one of the greatest in the world. Such
are the communities in preserved wooded meadows under long-term use in western Estonia, where
the number of vascular plants may be as high as 74 species per square metre. One of the important
reasons for the fact is retention of traditionally extensive methods of land use until the middle of this
century.

General high diversity of landscapes in Estonia is conditioned by a diversity of natural conditions,
as well as by the preservation of natural and semi-natural habitats in a relatively large number of
landscape types, and the presence of a large proportion of landscape types that have nearly disap-
peared in the rest of Europe (mires, semi-natural communities).

The preservation of bogs, wooded meadows, wetland forests and several other landscape types,
mostly destroyed in the rest of Europe, has been possible due to stopping of amelioration works before
such activities had covered all areas, relatively late introduction of intensive land use and retention of
manual labour in the agriculture of the country until the last quarter of this century. Thus, Estonian
biodiversity richness has, besides local and regional importance, global value.
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BASIC TERMINOLOGY

The Convention on Biological Diversity and its implementation process have brought several new
terms into the international conservation community’s vocabulary. Step-by-step, these new-fashioned
terms are introduced to national languages, including the Estonian language. Even the term
“biodiversity” has proved to be a complicated word to translate perfectly.

Central terms of the Convention. In the text of the CBD the term biological diversity is explained
very generally, in a way that indeed covers all the variability of life. Since mankind is related to the
biological world first hand via utilisation, the convention uses here another proper term biological
resources.

Article 2.

“Biological diversity” means the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part; this
includes diversity within species, between species and of ecosystems.

“Biological resources” includes genetic resources, organisms or parts thereof, populations, or any other
biotic component of ecosystems with actual or potential use or value for humanity.

Tasks of the Convention. The CBD concerns conservation of biological diversity both in the wild
and for domesticated or cultivated forms, both conservation and sustainable utilisation, as well as all
activities and processes in society which even indirectly influence biological diversity. Hence the
Convention influences several aspects of society and reflects obligations of different authorities. In
addition, it embraces international obligations, pertaining to fair and equitable sharing of costs and
benefits among parties.

Article 1.

... The objectives of this Convention, to be pursued in accordance with its relevant provisions, are the conser-
vation of biological diversity, the sustainable use of its components and the fair and equitable sharing of the
benefits arising out of the utilisation of genetic resources, including by appropriate access to genetic re-
sources and by appropriate transfer of relevant technologies, taking into account all rights over those re-
sources and to technologies, and by appropriate funding.

Implementation cycle of the Convention. Each party of the Convention is obliged to initiate the
procedure of planning biodiversity protection and sustainable use measures. On the basis of the text
of the Convention relevant national strategies or programmes should be developed or existing meas-
ures should be adapted.

Article 6.

Each Contracting Party shall /.../

Develop national strategies, plans or programmes for the conservation and sustainable use of biological
diversity or adapt for this purpose existing strategies, plans or programmes which shall reflect, inter alia, the
measures set out in this Convention relevant to the Contracting Party concerned...

Current experience around the World has shown that the following stages in the implementation
cycle of the convention are to be foreseen:
+ Initiate and organise the compilation of the national country study which gathers and evaluates

11



information on the status and trends of the nation’s biodiversity and biological resources, laws,
policies, and organisations, programs, budgets, and human capacity; creates a preliminary state-
ment of goals and objectives, identifies gaps and does a preliminary review of ways to close gaps.

+ Initiate and organise the compilation of the national strategy, which determines goals and opera-
tional objectives of the biodiversity process and selects specific measures and procedures that will
close the gaps identified.

+  Prepare national action plan, which determines which organisations will take charge of imple-
menting which activities denoted in the strategy, geographically in what location or region, by
what means, and with what resources (people, institutions, facilities and funds); distinguish time
phases for action.

+ Launch activities in practical terms, to implement the strategy and action plan; have partners
take charge of particular elements of the plans; have biodiversity planners become implementers
in the key ministries, NGOs, communities, industry etc.

+ Establish and manage the monitoring and evaluation process of CBD implementation. Adopt
indicators of success, tracking the status and trends of biodiversity (species, genes, and habitats
and landscapes), implemented policies and laws, accomplished specific actions and investments,
developed capacities.

+ Ensure regular reporting of all prior stages and high public profile of the process at local, national
and international levels.

+ Initiate continuous re-iterating process of implementation of the Convention.

Sectoral character of the Convention. As the subject of the CBD is very general — the whole of living
nature and its production — then the only practical way to achieve the objectives is through detailed
planning in all the principal sectors of the economy and society. Despite the fact that biological diversity
is primarily connected to environmental and conservation sector, the experience of implementation so
far reveals that only representatives and specialists of each sector themselves can propose a realistic
strategy and an action plan able to be implemented. The policy planning is indeed a public and co-
operative process between different interest groups with the aim of reaching final consensus.

Article 6

Each Contracting Party shall /.../

(b) Integrate, as far as possible and as appropriate, the conservation and sustainable use of biological diver-
sity into relevant sectoral or cross-sectoral plans, programmes and policies.

Obligations of the Convention. Both the national policy for biodiversity protection and its sectoral
parts should be based on obligations stated in the Convention. Hence the main components of the
relevant policy should be the following:

+ Identifying the components of biological diversity in need of protection and the processes which
threaten biological diversity;

Article 7.

Each Contracting Party shall /.../

(@) Identify components of biological diversity important for its conservation and sustainable use having
regard to the indicative list of categories set down in Annex I; /.../

(c) Identify processes and categories of activities which have or are likely to have significant adverse im-
pacts on the conservation and sustainable use of biological diversity, and monitor their effects through
sampling and other techniques;
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+  Protection and sustainable use of biodiversity — this should embrace the impact assessment of
principal projects and main directions of action (policies);

+  Monitoring of biological diversity as such on one hand and the processes potentially threatening to
biodiversity on another.

Article 7.

Each Contracting Party shall /.../

(b) Monitor, through sampling and other techniques, the components of biological diversity identified pur-
suant to subparagraph (a) above, paying particular attention to those requiring urgent conservation
measures and those which offer the greatest potential for sustainable use;

e activities in the field of research, education and information.

Article 12.

Each Contracting Party shall /.../

(b) Promote and encourage research which contributes to the conservation and sustainable use of biologi-
cal diversity /.../

Article 13.

(@) Promote and encourage understanding of the importance of, and the measures required for, the conser-
vation of biological diversity, as well as its propagation through media, and the inclusion of these topics
in educational programmes;

Sectoral planning and activities should be based on the precautionary principle and hence the first

interest should be the causes of biodiversity disappearance. Biological diversity should be maintained

through a combination of conservation and sustainable use. Sustainable use is considered of utmost

importance. This should lay on the principle of critical loads and should be aimed at such environ-

mental factors as:

*  pollution;

+ alteration of physical environment, including various forms of land use and extraction/harvesting
of natural resources;

* the modification and release of organisms.

Public awareness of the Convention. The experience of the democratic World emphasises the im-
portance of ensuring that the plans enable all relevant sectors of society to gain access to information
and opportunities to contribute to this work. The principle of open communication and public participa-
tion in decision-making is strongly emphasised in the several chapters of Agenda 21. It should be
ensured that other authorities, business and industry, NGOs and the general public have access to
information, and the opportunity to participate in every stage and sector of the biodiversity process.

The Convention and sustainable development. The UN Conference on the Environment and De-
velopment in Rio in 1992 called attention to the loss of biological diversity as one of the main obstacles
to efforts to achieve the transition to sustainable development. The Estonian Biodiversity Country
Study asserts that although the loss of biological diversity in Estonia has been less severe than at the
global level, this has nevertheless curtailed our national freedom of action. In many cases, such im-
pediments are the result of many factors working together, each of which may appear to be insignifi-
cant if considered in isolation. It is important to maintain a high level of ambition in the sectoral plans
and give the possibility of integral choices at national and international levels.

13



| THE DEVELOPMENT OF THE BIODIVERSITY PROCESS IN
ESTONIA

Estonia was among the 157 states who signed the CBD at the UN Conference on Environment and
Development, Rio de Janeiro, on 12 June 1992. The time interval between signing the CBD and
ratification was about two years: the Convention was ratified on 11 May 1994 by the Riigikogu (the
Parliament of Estonia) and approved on 26 May 1994 by the President. It can be said that during the
years 1992-1994, the activities related to the Convention were more of a spontaneous nature and
were not organised in a goal-oriented manner.

° Time period up till ratification

Some officials of Governmental authorities were appointed to take responsibility for setting and
following the schedule for the ratification, which, due to some uncertainties in procedures used by the
Riigikogu, was quite a complicated task. At the international level, the contact person for the Conven-
tion has been Mr. Andres Kratovits from the Department of International Relations, at the Ministry
of the Environment. Though there has been no special group of experts formally established to
support the implementation of the convention, the functions of an initial expert team on biological
diversity were performed by specialists of the nature conservation department. A ministerial ad hoc
group on sustainable development (The Committee on Sustainable Development) has partly been
concerned with the topics of the CBD since year 1993.

Several NGO-s have been active at safeguarding biological diversity in Estonia (e.g. the Estonian
Fund For Nature, Union of Protected Areas of Estonia). However, relatively little attention has been
paid to the comprehensive tasks of the CBD as such. As a positive example, the Discussion Club on
Sustainable Development of Scientific Societies can be mentioned. The Club has had a lively schedule
of seminars for reviewing different sectors concerning the CBD since 1992.

Participation of the scientific sector in the CBD process has become active. The Board of the
Division of Biology, Geology and Chemistry of the Academy of Sciences held a session addressed on
CBD implementation already on 8 December 1992. In 1993, the Institute of Zoology and Botany of the
Academy of Sciences, jointly with the Institute of Botany and Ecology, Tartu University compiled a
comprehensive research programme, for the implementation of which funding has not been found to
date. The Section of Theoretical Biology of the Estonian Naturalists’ Society held its 19th Spring
Session in 1993 concerning the theory of biodiversity. The Commission for Nature Conservation at
the Academy of Sciences held the Plenary Session devoted to the problem “Diversity of the Estonian
Nature and its Protection” on 11 May 1994. The seminar theses are in press. A national popular-
scientific journal “Estonian Nature” began a series of articles on biodiversity in early 1994. Reports
have been published which i.a. include references to the numbers of biotic taxa in Estonia and the
respective Estonian data is included in international sourcebooks.

° Time period after ratification

The ratification of the Convention in May 1994 by the Estonian Parliament was an act of a rather
formal step and indeed has not brought along any significant practical developments. A step of special
importance for the CBD implementation in the region was taken by UNEP by holding a Workshop
on the Practical Implementation of the Convention on Biological Diversity in the Baltic Coun-
tries, in Tallinn on 1618 October 1994. The meeting was organised by the United Nations Environ-
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ment Program (UNEP), through its Regional Office for Europe, in co-operation with the Interim
Secretariat for the Convention on Biological Diversity. Two background papers were presented con-
cerning the implementation of the CBD at the national level, prepared as a co-operative effort by
consultants from Latvia, Lithuania, Finland, and Norway. Representatives from each of the Baltic
countries discussed their national views on biodiversity, highlighting state-of-the-art approaches, the
science of biological diversity, and the perspective of non-governmental organisations (NGOs). As an
input into their national biodiversity programs, the three countries made recommendations for na-
tional and sub-regional strategies for implementing the Convention. The workshop produced a list of
recommendations on strategies and follow-up actions in the three countries.

The UNEP Workshop (1994) recommendations: Estonia

1. The outcome of the Group Work Session should be presented to the Minister of the Environment.

2. The Minister of the Environment should convene an ad hoc Task Group consisting of representatives of
different institutions that could potentially be involved in the CBD process.

3. The Task Group should:

(@) prepare a background paper for the Government describing the substance of the CBD and giving
practical examples on possible benefits for different institutions, that arise from the implementation
of the CBD. (b) outline a program for the Estonian country study;

(c) consider the possibility of co-operation aimed at the implementation of the CBD on sub-regional and
regional levels;

(d) elaborate recommendations for the Minister of the Environment regarding the measures necessary
to involve the Government in the CBD process.

4. Based on these recommendations, the Minister is to submit a proposal to the Government for convening

a permanent Working Group for implementing the CBD.

5. The permanent Working Group should
(@) initiate the necessary country study and
(b) develop the national strategy for implementing the CBD.

In November—December 1994, the First Conference of the Parties to the CBD took place in Nas-
sau, the Bahamas. The members of Estonian delegation were Tonis Kaasik, Tiit Randla and Jaak
Tambets. The Conference of the Parties elected i.a. Jaak Tambets to the position of vice-president of
the Bureau of the Conference of the Parties to the CBD. The post, we hope, was a recognition of
Estonian progress and also gave the country a possibility to participate in international decision-
making in that field.

Soon after the UNEP Workshop in Tallinn and the First Conference of the Parties to the CBD in
Nassau, the National ad hoc CBD Task Group was assembled in January 1995 and held its first
two meetings. The first meeting on the 5th of January, held in an apartment of the Ministry of
Agriculture, aimed to reach consensus concerning the goals and strategies among participants repre-
senting different sectors. The second meeting on 20 January heard the status reports from different
sectors and formed two sub-groups, one for parliament lobby on the draft Act on Sustainable Develop-
ment (especially concerning the aspects relevant for BD in it) and the other for governmental regula-
tion on BD. An adopted version of the Norwegian national action plan for biological diversity — guide-
lines for sectoral plans — was presented at the same meeting.

Shortly thereafter, the first results of the work were already visible — on 22 February 1995 the
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| THE DEVELOPMENT OF THE BIODIVERSITY PROCESS IN ESTONIA

Riigikogu passed the Act on Sustainable Development including Article 9 which concerns the
guarantees for the main steps of CBD implementation.

Act on sustainable development (State Herald 1/ RT1 1995, 31, 384)

Article 9. Preservation of biological diversity

(1) Preservation of biological diversity shall be guaranteed by development and implementation of a na-
tional program and an action plan approved by the Government of the Republic of Estonia, the develop-
ment of which shall be financed from the national budget.

(2) The principles of preservation of biological diversity are the following:

1) in the case of natural species — the conservation of these at the level of the lowest possible taxo-
nomic unit and aiming at the preservation of all possible species;

2) inthe case of local cultivated plant varieties and domestic animal breeds — the registration of these,
and the keeping of databases concerning possibly all varieties and breeds;

3) preservation of different types of ecosystems and landscapes as well as creating a network of natural
and semi-natural communities to counterbalance and compensate the impact of human population
and economic activities;

4) the determination of genetic material of social, economic or scientific importance.

Another sub-group of the CBD Task Group drafted a version of the Government Decree on the
implementation of the CBD. The aim was to convene a) a permanent task force at the government
level with certain responsibilities on CBD implementation (Governmental Commission) and b) to
give responsibility to the minister of the Environment for taking practical steps in the national proc-
ess of CBD implementation. This Decree was passed by Government on 11 April 1995 and it foresees
i.a. the preparation of the National Action Plan.

During the first half of the same year — 1995, on the initiative of the World Bank and WWF-
Sweden, Estonia together with the other Baltic Countries prepared a document called the Key Ele-
ments of the National Biodiversity Action Plan. This paper reviewed current status, efforts to
protect and strategy to safeguard national biological resources. A part of the plan provided a list of
projects and activities which could be supported by donors.

Another important project in this respect has been the implementation of the Act on Sustainable
Development and the Biodiversity Convention in Estonia funded by the EU LIFE programme. This
gave a possibility to evaluate the ways of integrating the requirements of the Convention on Biologi-
cal Diversity into the management plans of protected areas.

In the year 1995, the signing of the Estonian-European Union Association Agreement was
also a politically significant step in the implementation of the requirements of the CBD in Estonia.
For example, in order to meet the requirements of this agreement, the resolution to work out corre-
sponding legislation concerning bio-technology and GMOs was passed.

An example of the co-operation between the Baltic Countries has been the workshop on Status
and Implementation of the CITES and the Convention on Biological Diversity in the Baltic States,
held in Hiiumaa in June 1996. The workshop was organised by the Ministry of the Environment,
Estonia and the Baltic Environmental Forum. The joint meeting was held to exchange information of
the CITES and the CBD and to find ways of solving these problems. Another aim was to plan co-
operation between the Baltic Countries and also with other neighbouring states and the Secretariat
of the CITES and the Convention on Biological Diversity. Similar conferences on implementation of
environmental conventions in the Baltic States have been held three times since 1993 by the Stock-
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holm Environment Institute — Tallinn. Among other aspects, these meetings have given the opportu-
nity to discuss details of the implementation of the CBD.

As an important component of the Estonian national biodiversity process the development of two
national policy papers — the Estonian Environmental Strategy and the Estonian Forest Policy
should be considered. During the preparation of both documents the working-groups on biodiversity
issues have been assembled and in the final versions of these, adopted in 1997, the relevant chapters
were included 1.

Following logically from the Environmental Strategy, the National Environmental Action Plan
has been prepared during the years 1997—1998. Also during the creation of this document, separate
environmental activities on landscape and biological diversity have been defined, containing five
policy objectives with 77 short-term actions and 40 long-term actions 2.

Since 1996 Estonia started to compile a Biodiversity Country Study. The project was supported
by UNEP and administered by the Ministry of the Environment with the assistance of the Resident
Representative UNDP in Tallinn. The project gave an overview on existing biological resources and
defined the basic needs for effective conservation and rational use of national level. The preparation
of the Country-Study project has enabled the formation a large and strong team — about a hundred
experts of different experience have been engaged. The project has been concluded and its results
published in the form a working-paper 3. The most extensive contributions like the ones concerning
Estonian vegetation site types, flora and aquatic biota are or will be published as separate books.

The internationally available progress report on the Estonian CBD implementation process has
been prepared by the Ministry of the Environment by May 1998, to meet the obligations of the 5t
Conference of the Parties, held in Bratislava 4.

Since 1998, the Estonian National Biodiversity Strategy and Action Plan is being prepared
with UNEP support. Never before has a co-ordinated biodiversity management planning process for
ten different socio-economic sectors taken place in this country. The current report is attempting to
compile the work done by a large number of individuals and organisations representing very different
fields and professions.

! Eesti Keskkonnastrateegia. Ptk. 3.9. Maastike ja elustiku mitmekesisuse siilitamine (RT 11997, 26, 390) ja Eesti Metsapo-
liitika (RT 1 1997, 47, 768)

Eesti Keskkonnategevuskava, kinnitatud Vabariigi Valitsuse otsusega 26.05.98.

Kiilvik, M., Tambets, J. (koostajad) 1998. Bioloogilise mitmekesisuse iilevaate (country study) materjale. UNEP ja Kesk-
konnaministeerium. 338 pp.

First National Report to the Convention on Biological Diversity, Estonia. 1998. Estonian Ministry of the Environment.

29 pp.

[P

S
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Il RELATION BETWEEN THE BIODIVERSITY STRATEGY AND
ACTION PLAN TO OTHER PROCESSES IN ESTONIA AND
ABROAD

° Relation to other domestic processes

The biodiversity process has a number of parallel political actions at the national level, which support
and cross-feed the biodiversity protection and sustainable use in the country. Some of them are of
general environmental character, others of more specific sectoral nature.

The National Environmental Strategy was approved by the Riigikogu on 12 March 1997. This
strategy specifies the trends and priority goals of environmental management and protection, and
sets the main short-term and long-term tasks to be achieved by 2000 and 2010 respectively. The
National Environmental Strategy proceeds from the main traditional goal of environmental protec-
tion — which is to provide people with a healthy environment and natural resources necessary to
promote economic development without causing significant damage to nature, and to preserve the
diversity of landscapes and biodiversity while taking in into consideration the level of economic devel-
opment. The priorities presented in the strategy are taken into account when planning environmen-
tal activities, developing international co-operation and allocating national funds.

The Estonian Environmental Strategy contains the following aims on the maintenance of landscapes
and biodiversity.

Goal: to ensure the preservation of viable populations of local plant and animal species, natural and

semi-natural communities and landscapes typical to Estonia.

Tasks by the year 2000:

e to improve protection of plant and animal species, their habitats and landscapes in accordance with
revised legislation, bearing in mind international agreements and European Union requirements;

* to improve the existing network of nature reserves in accordance with EU recommendations in order to
ensure protection of ecosystems;

e to establish a network of protected forests according to nature conservation criteria thus ensuring pres-
ervation of all natural and semi-natural forest types and communities.

Tasks by the year 2010:

e to establish a network of nature reserves corresponding to EU recommendations where zones of strict
protection (strict nature reserves and special management zones) would cover up to 5% of the terrestrial
area of Estonia.

In 1997-1998 on the basis of the Estonian National Environmental Strategy the National Environ-
mental Action Plan (NEAP) has been developed. The Government of Estonia approved NEAP on 26
May 1998. Responsibility for the implementation of NEAP was assigned to the Ministry of the Envi-
ronment. This document will constantly be reviewed and amended as necessary in order to reflect
rapid socio-economic changes in Estonia and the process of acceding to the European Union.

The NEAP includes a section on biological and landscape diversity with five specific goals which are

formulated into 117 short-term (1998-2000) and long-term (2001-2006) actions:

9.1: Integration of the landscape and biodiversity protection into other sectors

9.2:  Improving legal and institutional capacity for management of protected areas, nature objects,
landscape conservation and planning

9.3:  Improving the education, research and public awareness system for biodiversity and land-
scape conservation
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9.4: Improving protection of species and communities/habitats
9.5:  Development and implementation of the ecological network concept and Geographical Infor-
mation System

By the late nineties thematic sections on protection and sustainable use of biodiversity in policy and
development documentation of several sectors have appeared. Forestry has been one of the most
active sectors among others. Biodiversity has become a key word in the Estonian Forest Policy °.
The Estonian Forestry Development Programme has prepared a reference paper for biodiversity
policies in managed forests ¢. Preparations of the Estonian Forestry Development Plan, presum-
ably well elaborated in biodiversity aspects, have been started in 1999. This is a national policy
instrument where forestry development tasks are formulated and based on which these will be real-
ised during 10-year periods.

Agriculture has been another major sector, which has developed its specific policies on biodiversity
issues. Chapter 7 of the National Strategy for Sustainable Agricultural Development has been
devoted to agri-environment. In the chapter, several problems of protection and sustainable use of
biodiversity have been elaborated, among others, biodiversity maintenance in agricultural landscapes
and conservation of aboriginal varieties and breeds for Estonia.

The obligations and tasks i.a. for biodiversity conservation of high political priority are deter-
mined by the National Programme for the Adoption of the EU Acquis 1999 7. The main obliga-
tions in this field are connected with the directives regulating the protection of wild species and their
habitats, and with the related regulations (92/43/ECE, 79/409/ECE, regulation ECE/3254/91, regula-
tion 35/97/EC). Transposition and implementation of these legal acts is labour-consuming, requires a
considerable amount of finances and employment of additional staff. Therefore the relevant exten-
sion time is proposed until the year 2010. For example, during 1999-2002, the existing Act on Pro-
tected Natural Objects will be supplemented, an implementation plan for Natura 2000 (a national
action programme) will be prepared, the structures necessary for the implementation of Natura 2000
will be developed and the relevant staff trained, and the conversion key between the directive 92/43/
ECE and the Estonian classification of habitat types will be created. The draft Landscape Protection
Act, which will harmonise part of the Habitat Directive (92/43/ECE), is expected to be completed in
1999. From the year 2000, Estonia is also planning to participate in LIFE III programme, in the
framework of which it will be possible to resolve part of the problems related to the implementation of
Natura 2000.

o Relation to other international processes

As is the case for many other environmental problems, the loss of biodiversity is a problem that can
only be resolved internationally, though the co-operation of several instruments. Other international
nature conservation agreements besides the CBD are still playing a crucial role by regulating activi-
ties in particular areas of biodiversity protection. A large number of these international forums are or
could be of significance for Estonian biodiversity.

> Eesti Metsapoliitika (RT 11997, 47, 768)

¢ Kiilvik, M. (Editor). 1998. Biodiversity management strategy for commercial forests in Estonia. Estonian Forestry
Development Programme. Tartu. 173 p. /Manuscript/

7 National Programme for the Adoption of the Acquis 1999: http://www.eib.ee/el/vv_tegevuskava 99/doc2/index.html
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I} RELATION BETWEEN THE BIODIVERSITY STRATEGY AND ACTION PLAN TO OTHER PROCESSES IN ESTONIA AND ABROAD

Conventions
Since 1991, Estonia has re-established itself as the subject of international law. Conventions on na-
ture conservation ratified by the Parliament (Riigikogu) up to now are the following:

*  The Berne (1979) Convention on the Conservation of European Wildlife and Natural Habitats
(became effective in Estonia on 23.08.1992);

The purpose of the convention, to protect European species of wild animals and plants and their

habitats with a special emphasis to endangered and vulnerable species, does coincide in many ways

with the goals of the Biodiversity Convention.

* Ramsar (1971) Convention on Wetlands of International Importance Especially as Waterfowl
Habitats, ratified by Estonia in1993.

The former Soviet Union included Matsalu on the list of Ramsar sites already in the 1970s. Estonia
re-designated the area in 1994 as an Estonian Ramsar site. Since 1998 there are 10 Ramsar sites in
Estonia: Matsalu Nature Reserve, Soomaa National Park, Nigula bog, the Muraka mire complex,
Puhtu—Laelatu—Nehatu Reserve, Islets of Hilumaa and Ké&ina Bay, Alam-Pedja Nature Reserve,
Emajoe Suursoo mire, Endla Nature Reserve and Vilsandi National Park. Sixteen areas, including
already protected areas like the Ladnemaa—Suursoo mire complex, Nétsi-Volla Bog, etc., and areas
not yet protected, such as Kihnu Straits, Hari Kurk Straits, etc., have been designated as potential
Ramsar sites.

+  Washington (1973) Convention on International Trade in Endangered Species of Wild Fauna and
Flora (CITES), ratified by Estonia in 1993;

This convention supports the CBD through controlling the trade of most endangered species on the

World.

+ Helsinki (1974/1992) Convention on the Protection of the Marine Environment of the Baltic Sea
Area (applied in Estonia on January 22, 1992);

In addition to environmental problems of the Baltic Sea the convention also pays attention to the
conservation of natural habitats and biological diversity and to the protection of ecological processes
throughout the Baltic Sea catchment area. The integrated coastal zone management plans for the
Matsalu and Kéina wetlands were elaborated by the respective task teams of the Working Group on
Management Plans for Coastal Lagoons and Wetlands (HELCOM PITF MLW) in 1995-1996. Baltic
Sea Protected Areas — is one of the programs under this instrument. Area to be set aside for repre-
sentative ecosystems in the Baltics as well as to guarantee sustainable use of natural resources is an
important contribution to ensure ample provident protection of the environment and biodiversity.
The Helsinki Convention through its Recommendation 15/5 has adopted in 1994 three marine and
coastal areas in Estonia (Lahemaa, Matsalu and Vilsandi) to be a part of the system of Baltic Sea
Protected Areas (BSPA-s). Another two areas — Kopu Peninsula and Islets of Hitumaa, both of them
included in the West-Estonian Archipelago Biosphere Reserve — are planned to be established as
BSPAs.

+  Gdansk (1973) Convention on Fishing and the Convention of the Living Resources of the Baltic
Sea and Belts (ratified on Feb. 25, 1993).

+  Paris (1972) Convention on the Protection of the World Cultural and Natural Heritage.
This convention addresses man-made and natural sites and objects of global significance. Tallinn is
included on the list of World Cultural and Natural Heritage Sites and the Tallinn Old City has got a
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certification as an “Object of Global Natural & Cultural Heritage”. The Soomaa National Park and
the Ontika Landscape Reserve are the other sites which have been proposed by the Estonian Govern-
ment for inclusion on the list of UNESCO World Heritage Sites.

*  Another UNESCO international programme is “Man and Biosphere”. To this international net-
work, consisting of 328 biosphere reserves in 82 countries, the West-Estonian Archipelago Bio-
sphere Reserve (1989) belongs as the only representative of the Baltic countries.

The old nature protection conventions mentioned above can be said to cover limited parts of the broad
areas covered by the CBD. This means that good co-ordination work should be achieved between the
instruments, obviously through the co-ordinating role assigned to the CBD.

Pan-European processes

The importance of international work on nature conservation that embraces the whole of Europe is
increasing — the Pan-Europe (“West-Europe” + Central and Eastern Europe + CIS-countries) — under
the auspices of the Council of Europe, UN Economic Commission for Europe (UN/ECE) and UN
Environmental Programme (UNEP). The framework of such co-operation is in many ways co-ordinated
by the Environment for Europe process. The Council of Europe is one of the significant forces in this
field, mostly as the host of the Berne Convention on the Protection of European Wildlife and Natural
Habitats, to which many of the pan-European countries have now acceded.

The Pan-European Biodiversity and Landscape Strategy (PEBLDS), since the adoption by the
European Environment Ministers Conference in Sofia, in 1995, has became the most important inte-
grating response to the Global CBD process in the region. One of the main concepts in the strategy —
Pan-European Ecological Network (PEEN) — entails the designation of natural heartlands, buffer
zones around them, and ecological corridors between the heartlands. PEEN is also conceived as a
communications network between states, institutions and persons in questions of relevance to nature
management.

EU co-operation

Until the EC Habitats Directive was adopted in 1992, EU work on nature conservation in a broad
sense was of relatively limited scope. One exception, however, was the field of birds due to the EC
Bird Protection Directive adopted in 1979. The Habitats Directive conforms largely to the Berne
Convention, but the Directive assigns higher priority to the protection of habitats and it is binding on
the member states. However, the Directive’s main concern is bound primarily to the CBD Article 8
approach.

Estonia has signed and ratified the Europe Agreement in1995. The process of Estonia’s accession
to the European Union has accelerated the process of integrating the country into EU nature conser-
vation co-operation. The approximation of legislation has already started. The completion of the
CORINE biotopes survey and the preparations for the NATURA 2000 are some of the examples of
this work.
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1l MEANS FOR SUSTAINABLE USE AND PROTECTION OF
BIODIVERSITY

3.1. GOALS AND MEANS OF PROTECTION OF BIOLOGICAL DIVERSITY IN
ESTONIA BY THE STATE (RECORD OF LEGISLATIVE ACTS)

Explanatory Note:

Estonian environmental legislation interprets “biological diversity” (BD) in a wider and a narrower
meaning. In the narrower meaning, BD is limited to “natural communities and landscapes,” i.e. the
objects of classical nature protection. In the wider meaning encompassed also by the Convention on
Biological Diversity (CBD) the concepts “genetic resources” and “biotechnology” are added to the
above (CBD Arts. 15-19).

1. The issue: the necessity to preserve BD is one of the seven high-priority environmental
problems in Estonia.

Environmental Strategy (Resolution of Estonian Parliament (Riigikogu), RT I, 1997, 26, 390) treats
BD in the narrower meaning.

A high-priority environmental problem in Estonia is (also): “ ... the endangered status of habitat and
landscape diversity, including dangers to ecological network, conservation areas, species and spe-
cific objects proceeding from economic activity and land property reform” (p. 16).

2. What is/are “the object(s) of biological diversity and the principle(s) of its/their conserva-
tion”?

Sustainable Development Act (RT 1, 1995, 31, 384; RT'1, 1997, 48, 772, Art. 9, cl. 2) treats biological
diversity in the wider meaning, i.e. the context of CBD.

“The principles of conservation of biological diversity are:

1. in the case of natural species — the conservation of these at the level of the lowest possible taxo-
nomic unit and aiming at the preservation of all possible species;

2. in the case of local cultivated plant varieties and domestic animal breeds — the registration of
these, and the keeping of databases concerning possibly all varieties and breeds;

3. preservation of different types of ecosystems and landscapes as well as creating a network of
natural and semi-natural communities to counterbalance and compensate the impact of human
population and economic activities;

4. definition of genetic material of social, economic or academic importance.

3. Goals of the state in conservation of biological diversity.

The Estonian Environmental Strategy (Resolution of Riigikogu, RT' I, 1997, 26, 390) sets the aim of
“conservation” only in the case of certain kinds of biological diversity (excluding genetic resources and
issues connected with biotechnology) and makes the following provisions:

“... to guarantee conservation of viable plant and animal populations, natural and semi-natural habi-
tats and landscapes characteristic of Estonia” (Ch. 3.9).

1. To improve the protection of plant and animal species, their habitats and landscapes in accord-
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3.1. GOALS AND MEANS OF PROTECTION OF BIOLOGICAL DIVERSITY IN ESTONIA BY THE STATE

ance with amendments of the legislation, international agreements and requirements of the Eu-
ropean Union.

2. Toimprove the network of existing conservation areas in accordance with recommendations of the
European Union in order to guarantee protection of ecosystems.

3. To implement a network of forests protected in accordance with requirements of environmental
protection in order to guarantee conservation of all natural and semi-natural forest types and
habitats.

4. To create a network of conservation areas in accordance with recommendations of the European
Union so that the strictly protected zones (strict nature reserves and special management zones)
would make up 5% of Estonian continental area.

5. Raising consciousness about the uniqueness of biological diversity of Estonian nature and about
the need for its conservation (Ch. 3.11).

4. What are the means of the state for conservation of biological diversity?

Sustainable Development Act (RT'1, 1995, 31, 384; RT' 1, 1997, 48, 772) provides:

1. “The conservation of biological diversity is guaranteed with a national program and action plan,
the formulation of which is financed from the national budget, and which is approved by the
Government of the Republic’. (Art. 9, cl. 1)

2. “In branches of economy and in regions, where environmental pollution and utilisation of natural
resources may endanger the conservation of the natural balance or biological diversity, develop-
ment is controlled on the basis of a national development plan”. (Art. 12)

5. Implementation of goals of conservation of biological diversity or Action Plan.

Estonian Environmental Action Plan (Ruling of Government of the Republic, 26.05.1998) treats bio-
logical diversity in the narrower meaning.
Principal goal 9: “Conservation of landscape and habitat diversity”

The planned actions are divided as follows:
+  short-term actions (years 1998-2000);
* long-term actions (years 2001-2006).

The principal goal itself comprises five specific aims:

1. The application of principles of landscape and habitat diversity protection in other sectors (respec-
tively 15 short-term and 2 long-term activities).

2. Management of data on landscape and habitat diversity protection for better definition of popular
value attribution and for increasing the efficiency of relevant political decisions (respectively 26
and 11 activities).

3. Development of the system to promote education, research and public awareness concerning land-
scape and habitat diversity protection (respectively 14 and 10 activities).

4. Development of the protection of species and habitats (respectively 15 and 11 activities).

5. Development and implementation of geological information system (GIS) covering ecological net-
work and environment (respectively 7 and 7 activities).
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3.2. SCIENCE

The role of science from the point of view of strategy and tactics of protection of biological diversity is
the conduction of a number of studies of Estonian nature which would fill some significant gaps in the
knowledge about biological diversity in Estonia. This involves tasks which cannot be solved without
special research. The following are of the highest priority.

1. Number and list of organisms naturally belonging to Estonian habitats
The number of species of organisms living in Estonia may be estimated at 35,000 to 45,000. By now
research has established the existence of about 24,000 species. Thus a large part of species composi-
tion on the territory of Estonia is unknown. The groups particularly poorly covered by research are
prokaryotes, protists, and several groups of invertebrates, especially insects. Of all Estonian insects
probably less than a half have been identified.

It is necessary to develop studies of flora and fauna with the aim to establish the number of species
in Estonia and to compile a respective list. Attention should be focused on entomology and microbiol-
ogy of soil and water as areas of lowest coverage from the point of view of biological diversity.

2. Major changes and trends concerning the number of species
The existing monitoring system has been concentrated on monitoring the status of rare species in
some selected habitats. However, there is no information about the changes of the status of the most
widely spread and ecologically more significant species. Though it can be presumed that the number
of butterflies has decreased ten-fold in the last fifty years, and the spread of cow parsley and ground
elder have grown ten-fold, there are practically no scientific data to prove these claims.

Thus it is necessary to conduct studies which would establish the more important trends in the
spread of Estonian biocoenoses that could be used for developing a rational monitoring system to
gather further data in the most economical way.

3. The Black Data Book of Estonian nature
Biological invasion is a globally intensifying process endangering local biological diversity every-
where. There are, respectively, two complementary aspects in the protection of biological diversity —
protection of rare indigenous species, the status of which is reflected in regular updates of the Red
Data Book, and the restriction of dissemination and spread of immigrant species, the status of which
should be reflected in regular updates of the Black Data Book. To date, an Estonian Black Data Book
has not yet been compiled, however, there are several immigrant species (e.g. American mink, Sosnovski
cow parsnip and alien camomile, etc.) which have caused serious problems and conflicts by ousting
local species (e.g. European mink).

Thus it is necessary to compile the Black Data Book of Estonian nature and its regular updating
analogously to, and in parallel with, the work with the Red Data Book.

4. Indicators of diversity of biocoenoses

Present information about the biological diversity of Estonian biocoenoses has a relatively haphazard
character. There are studies of species richness of specific groups of organisms (especially trachephytes
and birds) in different habitats, but there are nearly no data about the species richness of whole
biocoenoses and the influence of different factors and conditions on it. As it is not realistic to under-
take the study of all species in all biocoenoses, it is rational to do it in some selected habitats and to
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determine specific indicator parameters for best assessment of general species richness of biocoenoses.
Such studies should also establish the influence of basic environmental factors and utilisation meth-
ods on biological diversity in different biocoenoses in order to make it possible to make projections of
respective changes and to create a scientific foundation for consideration of biological diversity in
landscape and economic planning.

It is necessary to conduct studies to determine the main factors influencing the biological diversity
in Estonian biocoenoses and to specify the indicator parameters necessary for assessment of biologi-
cal diversity.

5. The role of nature in Estonian culture
Changes in biological diversity are mainly conditioned by human activity and the degree of impact is
dependent on the part and role of nature in local culture, i.e. on the changes taking place in the
relations between man and nature. It is connected with values attributed by people to the compo-
nents of nature surrounding them and with the knowledge of people about nature. At present there
are practically no scientific data about popular knowledge about nature and about popular valuation
of nature in Estonia; there are also practically no cultural-ecological studies and, as a result, there is
no picture of the position of nature and natural values in modern Estonian culture. Any forecasts
about the trends of human influence on biological diversity presume massive use of such data.

This necessitates culturological and ecosociological investigation of popular knowledge of nature,
relationships between man and nature and the changing role of nature in Estonian culture.

3.3. ACCESSIBILITY AND PUBLICATION OF INFORMATION ABOUT
BIOLOGICAL DIVERSITY IN ESTONIA

1. Monitoring of status of biological diversity (BD)

The goal of monitoring of biological diversity is to obtain continuous information applicable for the
organisation of protection and utilisation of BD. The protection and sustainable use of BD is regu-
lated by various legislative acts of different levels. The more prominent of these are dealt with below.

Sustainable Development Act (RT I, 1995, 31 384) is framework legislation, Art. 3 of the Act pro-
vides the basic principles of sustainable utilisation of natural environment and natural resources,
Art. 9 provides the principles of conservation of biological diversity and Art. 11 gives the definition of
environmental monitoring. In the context of this Act the main task of environmental monitoring is,
first and foremost, the prediction of changes in the status of environment. Monitoring data are seen
as a basis for planning and formulation of development plans. Monitoring of biological diversity is one
of the sub-fields of environmental monitoring.

“Art. 11. Environmental monitoring is consistent observation of the status of environment and factors influ-
encing it, the main goal of such monitoring is the prediction of the status of environment and gathering of
data necessary for formulation of programs, plans and development plans. The system of organisation of
environmental monitoring is provided in law.”
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Evaluation: Data in the framework of the environmental monitoring program have been gathered for
more than five years and there is a draft version of Program of Biological Diversity Monitoring.
However, there is no evaluation of usability of gathered data and no system for the application of
the data in predictions, programs, planning and development plans, which, in the case of BD,
should first of all mean protection organisation plans and regional planning.

Necessary activities:

+ To evaluate all parameters measured in monitoring projects from the point of view of usability at
national, regional, and local levels in order to simplify the process of adopting organisational
decisions, and to achieve simplification of planning at all mentioned levels.

+ To set up a system of BD indicators that would yield a simplified survey of the BD situation of a
region (depending on the administrative level) and make it possible for specialists of wider and
less specific fields to participate in planning.

Act of Protected Natural Objects (RT 1 1994, 46, 773; 1998, 36/37, 555) sets forth the order of
applying nature protection to natural objects requiring protection, the character of protection, and
rights and obligations of land owners, users and other persons concerning the protected natural
objects. The protected natural objects are divided into nature reserves, separately protected objects,
protected species, fossils and minerals.

Chapter 5 of the Act deals with monitoring of the status and recording of protected natural ob-
jects. Approval of the order of monitoring of the status of protected natural objects and of related
research is delegated to the Minister of the Environment.

“Chapter 5

Monitoring of the status and recording of protected natural objects.

Art. 25. Monitoring of the status of protected natural objects and related research is conducted in accordance
with the order approved by the Minister of the Environment.”

Evaluation: The above order has not as yet been approved.
Necessary activities: Development of the above order.

Estonian Environmental Strategy (RT'1 1997, 26, 390) does not deal directly with monitoring, but
the achievement of several priorities which include conservation of landscape and biological diversity
presumes the existence of a monitoring system. In the Estonian National Environmental Action
Plan, approved by the Government of the Republic on 28 May 1998, the following activity has been
envisaged for achievement of the goal of conservation of landscape and biological diversity:

elaboration and implementation of a modern and efficient system for monitoring of biological diversity and
landscapes.

Evaluation: A draft version of Estonian Program of Biological Diversity Monitoring has been drawn
up, but it has to be completed and implemented.

Necessary activities: Completion and implementation of Estonian Program of Biological Diversity
Monitoring.

Environmental Monitoring Act (RT 1 1999, 10, 154) is an enforcement regulation of the Act of
Sustainable Development setting forth the order of practical monitoring and the system of data process-
ing, also the relations between the monitoring authorities and real estate owners, it also includes
sanctions for violations.
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“Art. 1. Scope of application of the Act

This Act provides for the organisation of environmental monitoring, the procedure for processing and storing
data obtained, and the relations between persons carrying out the environmental monitoring and owners or
possessors of immovables.

Art. 2. Environmental monitoring and purposes thereof

(1) Environmental monitoring is the continuous observation of the state of the environment and the factors
affecting it, the main purpose of which is to predict the state of the environment and to obtain data for
programs and plans and for the preparation of development plans. The functions of environmental monitor-
ing are to:

[...]

5) assess and analyse the current state of biological diversity;

[...]1”

Evaluation: There is the draft version of Estonian Program of Biological Diversity Monitoring and
inventories of several habitats, but there is no complex system for continuous analysis of status of
biological diversity.

Necessary activities: To supplement Estonian Program of Biological Diversity Monitoring with obli-
gation of data analysis in accordance with information requirements of different administrative
levels and of the public.

International agreements

Chapter 7 of the Convention on Biological Diversity ratified by the Estonian Parliament (Riigikogu)
on 11 May 1994 makes it obligatory for the parties to monitor biological diversity.

“Art 7. ldentification and Monitoring

Each Contracting Party shall, as far as possible and as appropriate, in particular for the purposes of Arts. 8 to 10:

(@) Identify components of biological diversity important for its conservation and sustainable use having
regard to the indicative list of categories set down in Annex I;

(b) Monitor, through sampling and other techniques, the components of biological diversity identified pur-
suant to subparagraph (a) above, paying particular attention to those requiring urgent conservation meas-
ures and those which offer the greatest potential for sustainable use;

(o) Identify processes and categories of activities which have or are likely to have significant adverse im-
pacts on the conservation and sustainable use of biological diversity, and monitor their effects through
sampling and other techniques; and

(d) Maintain and organise, by any mechanism data, derived from identification and monitoring activities
pursuant to subparagraphs (a), (b) and (c) above;”

Evaluation: The provisions of the Convention on Biological Diversity have to date been observed only
in a very general manner and no studies specifying the fulfillment of the provisions have been
made.

Necessary activities:

+ To evaluate the correspondence of clauses describing monitoring in Estonian Program of Biologi-
cal Diversity Monitoring to clauses (a) and (b) of Art. 7 of the Convention on Biological Diversity.

+ To observe clause (c) of Art. 7 of the Convention on Biological Diversity and compile a list of
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respective processes and categories of activities, and incorporate it into Estonian Program of Bio-
logical Diversity Monitoring.

+ To create Estonian Information System of Biological Diversity taking into account clause (d) of
Art. 7 of the Convention on Biological Diversity.

Convention on Wetlands of International Importance as Waterfowl Habitat (The Ramsar
Convention) ratified in the Riigikogu on October 20, 1993 (RT 11 1993, 27/28, 84) and indicating the
necessity for the monitoring of wetlands.

“Art. 3.2. Each Contracting Party shall arrange to be informed at the earliest possible time if the ecological
character of any wetland in its territory and included in the List has changed, is changing or is likely to change as
the result of technological developments, pollution or other human interference. Information on such changes
shall be passed without delay to the organisation or government responsible for the continuing bureau duties
specified in Art. 8.”

Evaluation: The initial list of Estonian regions subject to the Ramsar Convention has been approved,
but there is no public information system about their ecological status and its changes.

Necessary activities: To incorporate the Ramsar areas in a maximum possible extent into Estonian
Program of Biological Diversity Monitoring and to incorporate them completely incorporate into
Estonian Information System of Biological Diversity.

Convention on International Trade of Endangered Species of Animals and Plants (CITES)
ratified on October 20, 1993 (RT II 1993, 27/28, 83) demands that the parties compile periodical
surveys of the status of populations present on their territories and included in the Annexes of the
convention.

Evaluation: At the moment the Convention is implemented mainly through training of customs per-
sonnel and border guards and through licensing, but there is no periodical surveillance of the
status of the populations of species covered by the Convention in Estonia.

Necessary activities: To publicise data about the status of the populations covered by the Convention
in the media in the form of periodical surveys published at least annually.

EU Directive on Protection of Natural Habitats, Flora and Fauna (92/43/EEC) does not directly
address monitoring of biological diversity. But in order to achieve several of the aims of the Directive
it is necessary to apply a scheme of monitoring in correspondence to the requirements.

Although Estonia is not yet a member of the European Union, the harmonisation of domestic legisla-
tive acts with the legislation of the European Union is part of preparation for joining the European
Union.

2. The information system of biological diversity and organisation of data storage and
processing

For better management of BD information and to ensure greater efficiency of information flows it is
necessary to create a uniform national information system.
In addition to the above-mentioned legislation, the main laws about the movement of BD informa-

28



3.3. ACCESSIBILITY AND PUBLICATION OF INFORMATION ABOUT BIOLOGICAL DIVERSITY IN ESTONIA

tion in Estonia are the Copyright Act (RT' 11992, 49, 615) and the Databases Act (RT'1 1997, 28, 423).
The European Union Directive 90/3 13/EEC (EECR 15 8, 23.06.1990) on free access to information
concerning environment (environment protection) is of recommendation character.

Act on Protected Natural Objects

All natural objects in Estonia to which nature protection is applied, including habitats of protected
species, are recorded in the National Register of Nature Protection.

“Chapter 5. Monitoring of the status and recording of protected natural objects|[ ... ]

Art.

(

(2

26. Recording of protected natural objects

All natural objects including habitats of protected species and finding sites of fossils and minerals are
recorded in the national register.

Information recorded in the national register on the location and terms of protection of protected natural
objects is conveyed to the administrator of the land register.”

Evaluation: The system of making records to the independent National Register of Nature Protection
and the information content of the records should be given a better accessible form and made
compatible with the Estonian Information System of Biological Diversity.

Necessary activities: To integrate the National Register of Nature Protection into Estonian Informa-
tion System of Biological Diversity.

Environmental Monitoring Act

Art.

(

(2

Ar
€Y

—

(2

()

(4)

(5)

©)

7. Storing of environmental monitoring data

Data from state environmental monitoring shall be stored in a general national register established by
the corresponding Act.

The cases of and procedure for the interbase cross-usage of data from state environmental monitoring
and environmental monitoring carried out by local governments and undertakings, and the exchange of
data with other state databases, shall be provided by law or on the basis of an Act.

. 8. Publication, use and release of environmental monitoring data

Data from state environmental monitoring, environmental monitoring carried out by a local government
and environmental monitoring carried out by an undertaking to the extent determined by a natural re-
sources exploitation permit or a pollution permit are public and shall be published in the manner deter-
mined by the Minister of the Environment, except in the cases specified in subsection (2) of this section.
Only persons performing official functions shall have access to environmental monitoring data, if:

1) publication thereof may endanger health or protected species;

2) the data are being processed;

3) the data contain or concern business, industrial or intellectual property secrets.

International exchanges of environmental monitoring data shall take place to the extent and pursuant to
the procedure provided for in international agreements.

Upon use and publications of environmental monitoring data, reference shall be made to the institution
responsible for the monitoring and to the sub-program on the basis of which the activities were per-
formed.

Public environmental monitoring data may be accessed and excerpts may be taken therefrom without
charge.

A service fee may be charged for the release of public environmental monitoring data in any form, except
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for the release of data to a state agency or local government. The rates of service fees charged for the
release of data shall be established by the Minister of the Environment.

Evaluation: At the moment the data of biological diversity monitoring are stored in the Center of
Information and Technology of the Ministry of Environment in the form of different data files not
incorporated into a uniform database. The data on monitoring of biological diversity are also
stored in institutes conducting the monitoring and in actual monitoring agencies.

Necessary activities:

+  Creation of a central national register for storing inter alia data on monitoring of biological diver-
sity, and subsequent incorporation of this register into Estonian Information System of Biological
Diversity.

*  Education of local authorities about the need for biological diversity monitoring in accordance
with current legislation.

+ Establishment of a system for issuance of monitoring data and determination of respective service
charges.

*  To meet public interest data about monitoring biological diversity should be made generally avail-
able. In order to achieve this, the Centre of Information and Technology of the Ministry of Environ-
ment should periodically publish printed material about the biological diversity status of Estonian
nature (at national, regional and local level). Such printed material may be in an electronic form.

* The above issues should be regulated with a decree adopted in line with the law on monitoring.

Copyright Act

In the gathering of biological diversity data outside of the national program copyright legislation
should be observed and, if necessary, charges and fees should be payable for data also. The require-
ment of reference to the source of data should be taken into account in publication of the data.

Databases Act

In creation of the main national register the provisions of the Databases Act are to be adhered to. At
the same time all existing biological diversity databases of national and local importance are to be re-
evaluated bringing them into accordance with requirements set forth in the said act, which signifi-
cantly simplifies organised storage, processing and publication of data.

3. Subjects and objects of biological diversity information

The main target groups of biological diversity information are planners, thus also local authorities
and conservationists. More indirectly an equally significant target group includes land owners and
entrepreneurs who are also directly involved with planning. At the national level segmental target
groups from other ministries should be kept mind.

A questionnaire conducted among different target groups in the beginning of 1998 demonstrated
that the existing amount of information about natural diversity is insufficient and that there is an
urgent need for further data. Need for information about biotopes/habitats was evaluated as greatest.

Thus indicator species used in habitat monitoring should be used as a basis for applied research
conducted to define the quality parameters of particular habitats; in parallel local authorities are to
be educated to be able to evaluate the indicators.
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Environmental Monitoring Act

Art. 4. Environmental monitoring carried out by local government

(1) A local government shall carry out environmental monitoring to perform the functions imposed on the
local government by law or to organise the activities of the local government. Environmental monitoring
carried out by a local government shall be financed from:

1) allocations from the state budget for specific purposes intended for the local government;
2) the city or rural municipality budget;
3) the Environmental Fund.

(2) Environmental monitoring which is carried out by a local government and is part of an international
program shall be financed from the budget of the program.

(3) the basis for environmental monitoring carried out by a local government shall be the environmental
monitoring program of the city or rural municipality. The procedure for implementing the environmental
monitoring program and for processing and storing environmental monitoring data collected on the ba-
sis thereof shall be established by the local government.

FEvaluation: At the moment environmental monitoring conducted by local authorities is not based on
any specific program. The storage and processing of data originating from studies of biological
diversity organised by local authorities is neither uniform nor systematic.

Necessary activities:

+ To draw up a plan for environmental monitoring by local authorities that would be based on a
compatible national program.

+ To set up a national meta-database comprising the databases of biological diversity which would
contain data collections of local importance and their data structures, thus improving accessibility
and usability of data.

31



IV ANALYSIS OF THE STATUS OF BIODIVERSITY PROTECTION IN
DIFFERENT SECTORS AND MAIN OBJECTIVES

4.1. GENETIC RESOURCES AND BIOTECHNOLOGY

1. Genetic resources: concepts

The Convention on Biological Diversity (CBD) defines genetic resources as genetic material including
all kinds of material of plant, animal and microbial or other origin containing functional units of
heredity (art.2.) On the basis of appendix 1 of the CBD, in addition to ecosystems and habitats and
species and communities, “described genomes or genes of social, scientific or economic importance”
are also components of biological diversity.

On the basis of appendix IT of the CBD the objects of the current chapter are “genetic resources” and
topics associated with their conservation:

1. Domesticated or cultivated species (art.2; art.9). The CBD states that facilities for their conserva-
tion and research must be established and maintained preferably in their country of origin (art.
9(b)).

Here the problems associated with the in situ conservation of Estonian cultivated plant species and

animal breeds will be dealt with.

2. Gene-banks, bacterial and micro-fungal cultures, virus strains, animal and plant cell cultures.
The CBD states that facilities for their conservation and research must be established and main-
tained preferably in their country of origin (art. 9(b)).

Under this heading the existing biological collections in Estonia, as well as the problems associated

with their compilation, maintenance and proprietorship, are analysed. In addition to the genetic

material of cultivated and wild plant and animal species of Estonian origin the problems of collecting
and preserving human genetic material are also considered here. Regarding collections, terms in the
current chapter are used in the following sense:

An article or item or specimen may be any thing of biological origin which is preserved in a collection.

A collection is a set of articles/ items/ specimens.

Biological collections are zoological collections, herbaria, bio-banks, etc

The general term “bio-bank” is used to denote gene-banks and collections of bacterial and micro-
fungal cultures, virus strains, and animal and plant cell and tissue cultures.

A gene-bank is both a collection of genes as well as a collection of data about genes. In the latter sense
the term “bio-data-bank” is also used.

3. Genetically modified organisms or GMOs (art.8(g)). On the basis of the CBD every contracting
party must legally regulate the release of GMOs into the environment and establish a national
and international framework for information exchange about these. The CBD foresees the estab-
lishment of national GMO registers to fulfil the latter obligation.

The current chapter discusses the preparation of the relevant legislation in Estonia and questions
concerned with its administration.

Improving “Access to genetic resources” (art. 15.) is a separate topic in the CBD. In this field the CBD
specifies actions concerned with:
* keeping registers
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+ compiling and keeping collections
+ collecting and transmitting information

An overview of the biological collections held by various institutes in Estonia, and their condition, is
presented in this chapter.

Art. 16 of the CBD discusses the transfer of biotechnology and the need for sufficient investment,
taking into account all the rights to genetic resources and technologies. In this field, questions associ-
ated with patent and intellectual property rights are of essential importance. Education, research
and training (art.12(c).) in the field of genetic resources and biotechnology are also important priori-
ties in the CBD. The need to use scientific advances is stressed.

Bio-technologies and the research and development work associated with them are analysed in
the second part of this chapter.

In Estonian legislation, only the Sustainable Development Act (RT 1 1995,31,384) defines the funda-

mental principles of conservation of biological diversity. These include:

+  Protection of natural species on as low a taxonomic unit level as possible in order to preserve all
species, if possible;

+ recording of local cultivated plant varieties and domestic animal breeds and the conservation of
their genetic information in databases, for all varieties and breeds, if possible;

+ specification of genetic material of social, economic, or scientific importance.

The current chapter analyses the obligations arising from both the CBD and the Sustainable Devel-
opment Act and the status of their implementation.

2. The current situation and problems associated with the collection and conservation of
genetic material from cultivated plants and wild plant and animal species.

During the last decade the conservation of biological diversity, including the creation of gene-banks
and the long-term conservation of genetic resources, have been the focus of a great deal of attention
throughout the world. It has been realised that, in addition to endangered species, cultivars and
varieties of cultivated plant species also need to be “saved” and preserved. Continuous work, effective
breeding and the conservation of genetic resources are necessary in order to ensure that plant breed-
ers will be able to supply competitive high yield varieties suited to local conditions. Genetic resources
include cultivars, local varieties, and the wild varieties of these species.

Overview of the status and condition of biological collections

From a general scientific point of view the following aspects should be stressed:

1. the collections are a database for research into the species diversity of world ecosystems since they
cover very extensive areas;

2. considering the rapid development of molecular-biological methods the relative importance of the
collections (primarily herbaria) as initial data sources for research will grow;

3. herbaria and collections of live fungi cultures are sources of material for research in fungal sys-
tematics and particularly in molecular systematics, and are a gene-bank containing potential
source material for biotechnological work;
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4. the collections contain source material for monographies on fungi of the world and especially of
the boreal zone of the northern hemisphere, and also about the spread of plant and fungus dis-
eases;

5. collections contain information about the incidence of Red Data-book species.

From a local aspect:

1. we are dealing in fact with an archive which can be used by researchers now, and in the future,
containing information about the changes which have occurred in Estonian nature during the
past 50—100 years;

2. most of the monographies and handbooks written about Estonian wildlife (the 11 volume “Flora of
the Estonian SSR”, taxonomic guides, the Estonian Red Data-Book, handbooks on Estonian fungi,
butterflies, Coleoptera and other animals) have been compiled on the basis of these collections;

3. concerning cultural history, we should mention the historical herbaria in museums and biological
stations and the personal collections of many famous naturalists.

Over the years many rich biological collections have been put together in Estonia, which are not
protected by any law. Furthermore there is no such notion as “biological collection” in current Esto-
nian legislation. The Museums Act (RT I 1996,83,1487) refers only to those institutions whose func-
tion is to “collect, study, and preserve items of cultural value connected to man and his environment”.
Estonian universities and scientific establishments every day collect, and have collected for decades,
a significant quantity of genetic material (biological collections). Since the Museums Act is the only
act which refers to collections, if an establishment’s charter does not specify its role as a museum of
biological collections, then the Museums Act cannot impose any legal right or obligation to collect and
preserve material, collected during scientific programmes or projects, as a museum collection. Ac-
cording to the Government of the Republic Regulation No. 31 of 11 February 1997, there are 11
national museums in Estonia, including the Estonian Natural History Museum.

Written or digitally collected and recorded data is dealt with in the Data Collections Act (RT I
1997,28,423). This act could theoretically also encompass some biological collections, for instance a
portion of gene-banks or the so-called bio-data-banks. However the act does not consider data collec-
tions which are maintained and used for scientific purposes.

Therefore it is very important to work out legislation which applies to biological collections.

3. The development of biotechnology as a scientific and industrial sector in Estonia

Biotechnology is one of the most modern and rapidly developing industrial sectors in the world today
and is the result of fundamental research achievements in many different fields of science. In the
developed countries of the world biotechnology as an industrial sector is providing more and more
new jobs and is a significant contributor to export growth. The most influential branches of biotech-
nology are primarily genetic technology and environmental technology, which have a great potential
for raising the quality of life through advances in medicine, agriculture and environmental protec-
tion. However, due to the highly scientific nature, technological complexity and rate of development
of biotechnology the potential dangers it may pose to the environment and human health are also
very difficult to predict. Therefore the preparation and implementation of biotechnology strategies is
of great significance for environmental protection and health protection related fields. As an example
we can take Canada. There, a national biotechnology strategy, which covers the whole spectrum of
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issues concerned with biotechnology, from education and research to environmental protection and
public education and participation, has been prepared.

In Estonia, fundamental biotechnological research has been carried out over more than 10 years.
Biotechnology as an industrial sector has not yet evolved in Estonia. There is awareness of and
interest in the development of biotechnology in Estonia on a governmental level. Genetic and envi-
ronmental technology have been recognised as priorities for Estonian scientific research. There is a
technology centre at Tartu University, two large departments (of five) of which are: Genetic Technol-
ogy and Environmental Technology. A genetic technology centre has been created at the faculty of
chemistry at the Tallinn Technical University. The Estonian Bio-Centre in Tartu and the Institute of
Chemical and Biological Physics in Tallinn are closely associated with biotechnological research
projects. Gene and cell technology advances are also used in the new Biomedicum of the faculty of
medicine of Tartu University.

Tartu University has in the last decade started to offer higher education in biotechnology. A
biotechnology department has been opened within the Institute of Molecular and Cell Biology. Since
biotechnology cannot exist without knowledge of classical molecular-biology and genetics, the whole
Institute (8 departments in all) can be viewed as a single organisation providing biotechnology educa-
tion. Tallinn Technical University offers courses in genetic technology. Teaching is carried out prima-
rily by the three departments of the Genetic Technology Centre. These are the departments of Ge-
netic Technology, Molecular Diagnostics, and Molecular Biology.

In Estonia, genetic technology research is carried out in both Tallinn and Tartu. In Tartu this is
done primarily at the Institute of Molecular and Cell Biology of Tartu University. On the initiative of
professors M. Ustav and A. Metspalu, independent laboratories have been set up in recent years;
these are concerned with human hereditary diseases and molecular diagnostics of human pathogenic
bacteria and viruses. The uses of plant and animal genetic technology are being developed at the
Estonian Agricultural University. Genetic technology has been studied in Tallinn for 15 years at the
Institute of Chemical and Biological Physics. In the laboratory DNA diagnostics methods and immuno-
diagnostics have been developed together with the formulation of the respective antibodies. One of
the avenues of research at the Genetic Technology Centre of Tallinn Technical University is the
search for genetic technology solutions to the problems of plant disease research (especially viral
diseases) and control. Genetic technology methods are used to breed new plants, including field crops.

Cell technology discoveries are used in both the Institute of General and Molecular Pathology at
Tartu University as well as in the Estonian Agricultural University.

The large-scale cultivation of bacteria and animal cells is modelled at the Institute of Chemical
and Biological Physics with the aim of making biomass production more efficient. Bacterial cultures
are also used in environmental technology solutions, e.g. in bio-remediation where bacterial cultures
are used in the cleaning of both wastewater and polluted soil.

Environmental biotechnological developments are associated with the Institute of Molecular and
Cell Biology at Tartu University. A technology that has already been used for five years in Pélva for
the biological removal of phenolic compounds from the wastewater of a timber glue lamination plant
was devised at this Institute.

The use of methods associated with in vitro fertilisation in animals and humans can only indi-
rectly be associated with biotechnology. Sperm banks have been set up in Estonia for the in vitro
fertilisation of animals. In humans, in vitro fertilisation is carried out at many clinics. It should be
stressed that in no way is this associated with human cloning. In vitro fertilisation is the imitation of
natural processes in cases where parents cannot have children naturally.
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4. Genetically modified organisms and their use

One of the stipulations of the CBD is the regulation of the use of genetically modified organisms
(GMOs). The Republic of Estonia has undertaken to harmonise its legislation with that of the EU by
the year 2003.

In EU legislation this field is regulated by a number of directives — European Council Directive 90/
219/EEC and 90/220/EEC (Fig.1.) The first of these regulates the intentional introduction of GMOs
into the environment and their marketing, and technical progress has given rise to the Commission
Directive 94/15/EC as the first amendment to this. These directives regulate the presentation and
transfer of information about GMOs and specify precise rules for the introduction of GMOs into the
environment and for their marketing.

The use of GMOs in closed conditions is regulated by EU Directive 90/219/EEC (amended 98/81/
EC) which stipulates the use, conservation, cultivation, transport, storage, and destruction of GMOs
in conditions where physical barriers or a combination of physical, chemical, and/or biological barri-
ers are used to restrict contact between GMOs and the population and environment. The classifica-
tion of GMOs (4 classes) is based on their potential risk to cause disease and spread in the environ-
ment. A Biosafety Protocol has been devised within the framework of the CBD to regulate the inter-
national trade and transport of GMOs. Due to differences of opinion between the contracting parties
of the CBD this protocol was not ratified at the last conference in February 1999 in Cartagenas,
Columbia.

The use of GMOs can be divided roughly in two: use for scientific purposes and for industrial
(including agricultural) production. The use of GMOs to develop pesticide and virus resistant grain
and vegetable varieties and their cultivation in nature as well as the use of GMOs for food production
and in food itself has been met with fierce public reaction throughout the world.

In Estonia the use of GMOs is regulated by several acts:
*  The Introduction of Genetically Modified Organisms into the Environment Act (RT I 1999,10,151);
*  The Seed and Propagation Material Act (RT I 1998,52,771);
+ The Food Act (RT I 1999,30,415);
+  The Environmental Control Act (RT I 1997,86,1460).

The introduction of GMOs into the environment is regulated by the Act passed on 12 January 1999
(RT11999,10,151), which is in accordance with the EU directive 90/220/EEC and regulates the inten-
tional introduction of GMOs into the environment and their marketing. The Environmental Control
Act (RT T 1997,86, 1460) has assigned the task of monitoring the introduction of GMOs into the
environment to the Environmental Inspection.
In order to implement the act on the introduction of so called GMOs into the environment the
following lower order legislative acts are being prepared in 1999:
*  Government of the Republic Regulation “ The setting up of the genetic technology commission and
the endorsement of its statute”;
*  Government of the Republic Regulation “Establishment of the genetically modified organisms
registry and endorsement of its statute”;
*  Minister of the Environment Regulation “License form for the introduction of genetically modified
organisms into the environment and their marketing”;
*  Minister of the Environment Regulation “An amended list of information to be presented together
with a license application, and the application form”.
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The preparation of the draft bill for the regulation of the use of GMOs in closed conditions according
to EU directive 90/219/EEC will probably be assigned to the Work Environment Department of the
Ministry of Social Affairs to be completed in the year 2000.

Although there was no legal framework for the production and marketing of GMOs in Estonia
until the adoption of the GMO act (1999), the Seed and Vegetative Propagation Material Act (RT I
1998,52,771) required the labelling of the retail packaging of certified genetically modified seed and
vegetative propagation and cultivation material with the letters “GMO”. In the absence of a national
database there is no information about the use of GMOs in industry and agriculture nor about the
enterprises which use them.

GMOs are used in Estonia primarily for fundamental research work. The three most important
establishments where such research is conducted are the Estonian Bio-Centre, the Institute of Mo-
lecular and Cell Biology at Tartu University, and the Genetic Technology Centre of the Institute of
Chemical and Biological Physics. Work on the applied aspects is carried out at Tartu University in
the Genetic Technology Department (GTO) of the Technology Centre and in the Genetic Technology
Group of the Environmental Technology Department (KTO GTG). The strategic activities of the GTO
are focused on technologies which can be used in gene therapy, gene vaccination, and the identifica-
tion of genes and contagious diseases, also on the development of technologies which are used in gene
diagnostics and genome analysis. One essential avenue of research is transgenetic animal technol-
ogy, which enables diseases and gene functions to be studied in a defined model system. The genetic
technology sub-section of the KTO is investigating the ability of microbes to consume aromatic com-
pounds. Theses aromatic organic compounds are common by-products of the chemical industry, which
pollute the environment. Some micro-organisms are capable of using these “pollutants” as sources of
energy for their own needs. Therefore their investigation is important not only from a theoretical
scientific aspect but also for the development of new methods for the cleaning up of pollution.

The search for naturally occurring microbes with modified metabolism strings is also an essential
component in the investigation of the biodegradative paths of microbes. There is a sufficiently good
overview of the use of GMOs in academic institutions; only information about smaller research labo-
ratories is missing. There is, however, a complete lack of information about the use and planned use
of GMOs in private enterprise. In the experimental manufacturing section of the Agrobio Centre, the
vaccine “tuberculin” is manufactured for use by livestock breeders.

The use of GMOs in food is regulated by the Food Act (RT I 1999,30,415). Paragraph 13 discusses

3

“novel foodstuffs” which include foodstuffs “...which have not been used extensively as food before
and which contain or consist of genetically modified organisms, or which are produced by GMOs but
do not contain them...”. The law requires that novel foodstuffs be investigated and evaluated in re-
gard to the respective standards and that a license for their processing be obtained from the Veteri-

nary and Food Inspection.

5. Veterinary biotechnological research and experimental production in Estonia

Already during the previous century the Tartu Veterinary Institute of the time was dealing with the
formulation of several original veterinary microbiological preparations. Until 1940 the National Se-
rum Institute in Estonia was concerned with the formulation and production of veterinary and me-
dicinal serums and bacterial preparations such as Tuberculin, Mallein, and BCG vaccine. E. coli,
streptococcus, staphylococcus, and other anti-serums were manufactured at the Insitute in a suffi-
cient quantity to meet national demand.
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In 1987 the Estonian Agrobio Centre (EABK) was founded to:

1) formulate the vaccines and serums necessary for the immunisation of animals against contagious
diseases;

2) devise modern equipment for the diagnosis of contagious diseases;

3) formulate biological preparations which promote the growth and development of livestock.

The vaccines and tuberculins produced at the EABK completely meet the needs of Estonian livestock
producers.

In the last ten years the incidence of tuberculosis among the human population in Estonia has
doubled and the trend is continuing. In the light of the fact that the infectious agent for human and
animal tuberculosis is the same (M. tuberculosis and M. bovis) the effective diagnosis of tuberculosis
in animals is of particular importance. In 1995 and 1997 tuberculosis in chickens was diagnosed in
the myco-bacteriosis laboratory of the EABK. The EABK co-operates with the tuberculosis reference
laboratory of Tartu University Lung Clinic and has forged ties with the Danish National Serum
Laboratory.

A mammalian tuberculin manufacturing technology has been devised at the EABK and was taken
ito use in 1995. The experimental production of this meets national demand. In order to increase the
effectiveness of the preparation, the optimisation of the cultivation conditions of myco-bacteria on
synthetic culture is of essential importance. Technology for the manufacturing of tuberculin for birds
is in the final stages of development.

The EABK has specialised on the formulation and experimental production of so called local
vaccines. This enables effective immunisation to be carried out. In co-operation with other research
establishments it has become possible to formulate some new generation vaccines on the basis of
recombinant DNA technology. Looking to the future, it will be necessary to develop combined vaccine
production technologies for the production of recombinant genes on the basis of bacterial antigen
determinants.

The development of research into veterinary vaccines and diagnostic agents and the expansion of
their production could be one potential avenue of development for applied biotechnology, as well as
their inclusion in prospective national programmes.

6. Legal protection of industrial property

Of the biological resources discussed, the Patent Act (RT I 1994,25,406; RT I 1998,74,1227) enables
new micro-organisms (including genetically modified organisms) and their uses to be protected as
inventions. It is also possible to protect other inventions associated with biotechnology, including the
use of well known micro-organisms for a new purpose (Patent Act §6, subsection 1). the protection of
new micro-organisms was given a legal basis in 1996 when the Republic of Estonia signed the 1977
Budapest agreement on international recognition of the deposition of micro-organisms for patent
assessment (RT II 1996,14/15,49).

Therefore, Estonian legislation in principle affords appropriate legal protection to the owners of
all biotechnological inventions. Nevertheless the Patent Act §7 p.1. states that inventions which vio-
late the norms of public order and morality will not be afforded patent protection. This clause enables
protection to be refused for such technical solutions which endanger biological resources. This clause
can also be applied to inventions which are associated with the cloning of humans and other organ-
isms if it is considered necessary to prohibit these. The Patent Office has declared that the prohibition
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of the formulation and use of such technological solutions should be regulated by other legal acts. For
instance, the protection of plant varieties and animal breeds is regulated by other acts: the Plant
Variety Protection Act (RT I 1998, 36,553) and the Livestock Breeding Act (RT I 1998, 12,154) respec-
tively.

The Patent Act foresees the limitation of the rights of the patent holder through the compulsory
issue of licenses in cases where the patent holder does not use the patent him/herself and does not
grant licenses for its use by others, thus deliberately hindering the development of a particular field.
This clause can be used in regard to inventions which are important to Estonia from a biological
resource development or conservation aspect and the patent holder attempts to block a whole field
using his/her patent protection rights. In addition to the above the Patent Act does not permit, §16
subsection 3, the patent holder to use his/her patent rights to hinder scientific research work in
important fields associated with biological resources. The Patent Office is of the opinion that ques-
tions in the CBD which deal with payments for the use of biological resources, including for the use of
inventions, should be regulated by the Liability Law Act or by some other act which deals with
contract law.

By November 1998, 32 applications for the registration of micro-organisms, i.e. code C12N accord-
ing to the international patent classification index, had been received in the period 1994-1998 by the
National Patent Register, which is maintained by the Patent office. The 32 applications mentioned
are international applications (according to the patent co-operation agreement of 19.06.1970), i.e. the
application for patent registration to the Estonian Patent Office has been made by a foreign party.
For instance, among the international patent applications there are 12 patent holders whose patent
has been issued in the USA, 6 have been issued in Germany, 6 in Sweden, 3 in Finland, 1 in Denmark,
1 in Belgium, and 1 in Andorra. No applications have been received from Estonian inventors — prob-
ably since inventors are interested, above all, in registering their patent in such countries that have
industries which may be interested in the use of micro-organisms.

7. Summary, assessment and objectives

On the basis of the above, five principal conclusions can be drawn:

1. There is a lack of legislation and lower order legal acts to regulate the conservation of genetic
resources, including the creation and conservation of collections and the dissemination of infor-
mation. There is no national system or associated funding aimed at creating and preserving gene,
cell, and tissue culture collections.

2. Responsibility for activities to preserve genetic resources is shared by many different sectors and
activities are uncoordinated and ineffective.

3. The conservation of Estonian plant varieties and animal breeds must be dealt with more actively
and effectively. There are 13 local breeds registered in Estonia at present.

4. Although the Government of the Republic has declared biotechnology to be a priority, no steps to
ensure the preferential development of this field have been taken. The Estonian Biotechnology
Strategy and Action Plan (EBST) should be prepared.

5. There is no national data bank of genetic resources and safe biotechnologies, (those which do not
pose a threat to the environment and to human health). The public is uninformed about the extent
of the use of different GMOs in Estonia and about the potential risks to health and the environ-
ment.
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On the basis of the above summary the working group defined three objectives;

1: Ensure the in situ conservation of genetic material in Estonia and the collection, systematisation,
and general dissemination of information pertaining to this (based on conclusions 1,2, and 3).

2: Ensure a higher standard of scientific research and development work associated with the formu-
lation of biotechnologies, safe in regard to the environment and human health (based on conclu-
sions 4 and 5).

3: Promote the introduction of biotechnologies, safe in regard to the environment and human health,
in industry and agriculture (based on conclusions 4 and 5).

4.2. EDUCATION

1. The role of the general education system in protecting and introducing the principles of
biodiversity.

According to the Estonian Education Act, the education system in Estonia is divided into general,
vocational and special interests education. This is supplemented by adult education.

Legislation which regulates education:

e Education Act of the Republic of Estonia (RT 1992, 12, 192);

* Basic and Upper Secondary Schools Act (RT I 1993, 63, 892);

e Private Schools Act (RT I 1993, 35, 547);

e Vocational Education Institutions Act (RT I 1998, 64, 1007);

e Institutions of Applied Higher Education Act (RT I 1998, 61, 980);

e The Universities Act (RT I 1995, 12, 119);

e Adult Education Act (RT I 1993, 74, 1054);

¢ Organisation of Research and Development Act (RT I 1997, 30, 471)

The handling of the subject of biodiversity in schools is associated with natural science subjects,
primarily with the teaching of nature studies, biology and geography.

The national curriculum, which became effective in September 1997, establishes the minimum
and maximum duration of the study period, school education goals, results, and topics. Each school is
free to draw up its own curriculum and subject syllabi on the basis of the national curriculum. Schools
also differ in the type and availability of textbooks and teaching aids. Since the Ministry of Education
has favoured many different groups of authors and publishers of school textbooks, both when financ-
ing and recommending textbooks, and since the responsibility for purchasing textbooks has been
placed on the local authorities, this has resulted in a situation where, due to differences in available
choices and in financial means, different schools use different textbooks and even have different
curricula and syllabi. In order to better implement an educational standard the state could promote
and finance a single comprehensive range of school textbooks. State support to local authorities for
the purchasing of textbooks and teaching aids is also very important. The purchasing of teaching aids
(e.g. tissue samples, stuffed animals, herbaria, etc.) for Natural History and Biology teaching is es-
sential. Currently there is no system equivalent to that for textbooks for the preparation and distribu-
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Table 1. The education system in Estonia

Type of Level of Education type Age of students  Education Founder of education
education education classification (in years)  establishment type establishment
pre-school education 0-7 Kindergarten local authority, private
individual
General Level I basic education 7-15 Kindergarten-pre-school local authority, private
education pre-school individual, state
basic school
Level IT general secondary education,  15-17 upper secondary, vocational  local authority, private
vocational secondary education education institution, individual, state
institution of applied
higher education
Higher Level III higher education 17-20 vocational education local authority, private
education institution, institution of  individual, state
applied higher education;
university legal person in public law
Vocational Level II + vocational, vocational secondary 15-17 vocational education state, local authority,
education special, and occu- education institution private individual
pational training
Level III + vocational,  vocational higher education 17-20 institution of applied higher state, local authority,
special, and occu- education, vocational private individual
pational training education institution
Special 0-~ special interests education 3-17 music school, sports school, state, local authority,
interests craft centre, nature centre, private individual
education creative centre etc.
Adult Levels LII, and IIT + occupational, and further 17 + adult education state, local authority,
education occupational training + educational establishment private individual, legal
adult further education person in public law

level

tion of such teaching aids. The biological collections (entomological collections, herbaria, etc.) in schools
have mostly been founded on the initiative of the teachers themselves and are often not valued by
school and local education administrators. Schools often relinquish old teaching aids too readily while
new ones are expensive and local authorities do not have the financial means to supply them.

Therefore, it is necessary to construct legislation that would obligate local authorities to ensure
that the schools in their jurisdiction are sufficiently well equipped with the teaching aids necessary
for the teaching of environmental studies, including nature conservation topics. It is just as impor-
tant to work out and implement a state support mechanism for the production of these teaching aids
and to give local authorities and schools an opportunity to buy them.

According to the new national curriculum, Nature Studies is spread between several different
subject-syllabi. The topic “environment” is one of the so called “integrated themes” in the curriculum,
which means that environmental issues are taught in both the Chemistry and Physics syllabi as well
as in Mathematics, Local studies, Geography, Music and other subjects. Schools and different subject
teachers need methodological guidelines (e.g. teaching manuals) on how to present the topics of envi-
ronmental and nature conservation within different subjects. Currently there are no such guidelines.
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There is insufficient time within the normal school hours of general and vocational school stu-
dents for generating interest in nature and for satisfying this interest. The state and local authorities
should assist schools and the school administration should assist teachers in the organisation of field
trips and camps, competitions, and Olympiads which promote respect for the environment and for
nature and enlarge students’ practical knowledge of nature. Outside school hours pupils should be
able to pursue their special interests in a number of special interests schools.

2. The role of Nature Centres in the field of nature education

The extramural children’s education establishments concerned primarily with nature education are:
The Estonian Youth Special Interests Centre’s TELO Nature Centre in Tallinn, Tartu Youth Nature
Centre, and Parnu Youth Nature Centre.

1. Nature centres are the main extramural children’s education establishments dealing with nature
education, but their activities are limited by a lack of funding.

2. There is no accurate information about the establishments dealing with extramural nature edu-
cation, nor about the level of nature education in kindergartens.

3. Nature centres are classed as special interest schools by law, however, as the main architects of
the environmental awareness of the next generation, they should not be equated with hobby and
recreational activities.

4. Environmental education work is not sufficiently recognised or supported by the state.

5. The activities of nature centres could influence large target groups, for example: kindergarten
teachers, kindergarten children, general and vocational school teachers, etc.

6. The nature education provided for Tallinn schoolchildren is inadequate.

7. There is no regional centre for environmental education in north-east Estonia, at the same time
the demand for environmental education activities for Russian speakers is considerable and the
current activities inadequate.

8. There is no overall centre providing information about environmental education matters (current
projects, training, etc. and information about different environmental educators).

9. In order to make environmental education more effective it is necessary to receive regular feed-
back about children’s and young people’s environmental knowledge, attitudes, and values in dif-
ferent regions (using sociological surveys etc.).

3. Environmental (including nature conservation) education in Estonian universities.

1. Most Estonian higher education establishments and universities do not have compulsory environ-
mental courses with an up-to-date approach and content, intended for all students.

2. Most of the courses on offer are descriptive and are aimed at describing the situation and inform-
ing the student. The educational technology they use is out of date.

3. New courses — Sustainable Development Strategy, Environmental Policy, and Environmental
Management — are taught only to a few students, for instance at the Technical University, to
future public administrators.

What needs to be done:
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1. Introduction of a compulsory course about the environment into all university curricula. The
content and teaching materials of the course could be prepared by specialists from the universi-
ties. The content of the course should be adaptable to suit the needs of different specialities.

2. Organisation of the preparation (compilation and translating) and regular updating of course
materials of modern technical design.

3. Treatment of environmental education as an integrated whole from school through higher educa-
tion (university) to practical employment (further training!).

4. Researching of ways to improve the effectiveness and success of environmental education.

5. The extension of environmental education related co-operation in Estonia as well as on an inter-
national level.

4. The role of non-governmental environmental organisations (NGO) in the implementation of
the Convention on Biological Diversity.

Estonian non-governmental environmental organisations or non-profit organisations dealing with
environmental protection could be responsible for a large share of the work to raise general public
awareness and spread information. In the register, based on the results of a survey by the Regional
Environmental Centre for Central and Eastern Europe (REC), 125 Estonian non-profit organisa-
tions, with the dissemination of environmental or nature education included as a sphere of activity in
their charter, are listed. This is a potential force, which can and should be harnessed and directed in
the task of informing the public about important environmental policy issues. These organisations
also include school clubs but mostly we are dealing with adults who have a common interest in a
particular subject. The membership of NGOs also includes a large number of competent specialists
who have been responsible for carrying out high quality research work and other projects, financed
from funds and other non-governmental sources.

It is also essential to note the co-operation between NGOs and the joint projects undertaken with
sister organisations abroad, and the campaigns, to solve specific environmental protection related
problems, initiated by the large world-wide environmental organisations such as the European Envi-
ronmental Bureau, EEB and Friends of the Earth FoE.

The issues raised by the convention on biological diversity are closely related to all the other fields
of environmental protection and offer a multitude of topics for NGO projects. There are NGOs in
Estonia for whom the protection of biological diversity is a primary objective (the Estonian Fund for
Nature, the Estonian Ornithological Society, the Estonian Naturalists Society), and others whose
impact on the protection of natural diversity is indirect since they promote sustainable transport,
energy, agriculture, etc. At the same time, there are topics included in the convention with which
Estonian environmental organisations have not dealt to any great extent — e.g. the subject of geneti-
cally modified organisms. The Estonian Green Movement touched indirectly on this subject in a
project whose primary goal was to evaluate how different public institutions answer to questions and
letters from the general public and from environmental organisations.

Apart from the dissemination of information and participation in projects there is also a third
level: the highlighting of environmental violations through the courts. Estonian environmental or-
ganisations have not participated in these activities until now, but they have already been reminded
of this on an international level.
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5. Environmental education goals within the Estonian Environmental Action Plan and their
funding.

According to the Estonian Environmental Strategy (1997) and the Estonian Environmental Action
Plan (1998), the conservation and protection of biological diversity and public awareness work are
closely interwoven activities.

Goals and activities associated with environmental education (including nature education) can be
found in the main section of the Estonian Environmental Action Plan (KTK) under main goals 1 and
9 but also in more detail under goal 10.1. For main goal 1 “ The promotion of environmental aware-
ness and environmentally conscious consumption” and main goal 9 “the conservation of landscape
and biological diversity” the following number of short-term (until the year 2000) and long-term
(until the year 2006) activities are listed:

Main goal Number of activities
“1” 67
“97’ 117

The more detailed goal 10.1. states as its aim, the development of an environmentally friendly life
style and the protection of the traditional cultural environment. The KTK for-sees the following ac-
tivities for the conservation of biological diversity: the improvement of landscape and biological diver-
sity protection education, research, and the system of raising public awareness; the development of
an environmentally friendly lifestyle, and the conservation of the traditional cultural environment; to
achieve these the KTK describes 14 short-term activities in the first paragraph and 5 in the second
one, to be completed between 1998 and 2000.

The activities in the next three years embrace both further training, education programmes, the
founding of faculties of nature protection at universities, public opinion surveys, and the working out
of sustainable development principles in different sectors.

The role of the Ministry of the Environment and the Estonian Environmental Fund is to ensure
both the protection and conservation of biological diversity and, in connection with this, to also fi-
nance two specific programmes: 1) The promotion of environmental awareness and inclusion of the
public in the programme, and 2) The landscape and wildlife conservation programme. The Ministry
of the Environment and the Estonian Environmental Fund finance nature education, training and
information services both from the state budget as well as via the Environmental Fund. Estonian
Environmental Fund scholarships have been introduced to encourage pupils or students to study
natural and environmental sciences. In addition, funding has been made available to enable students
and teachers to participate in international conferences and exhibitions, to conduct studies of the
local environment and also for the setting up of nature clubs in various Estonian schools. Assistance
in the creation of new courses (“Landscape protection and maintenance” and “Landscape architec-
ture” at the Estonian agricultural university) is also an essential activity.

Environmental promotions and publicity campaigns have been carried out in co-operation with NGOs.

It is essential for biological diversity protection that officials and specialists receive further train-
ing. One of the most valuable projects has been the LIFE Estonia Programme Office project “The
implementation of the Convention on biological diversity and the Sustainable development act, in
Estonia”. The project was financed by the EU through its LIFE programme from 01.01.1996 to
31.08.1998. The project was also supported by the Ministry of the Environment and by the Environ-
mental Fund.
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The aim of one biological diversity sub-project was to introduce EU directives 79/409/EEC and 92/
43/EEC (Bird and Habitat directives) and their requirements to officials from Estonia and the neigh-
bouring countries, and also to provide the knowledge and skills necessary for their implementation.
Four training courses (with 45 to 66 participants), which concentrated on the implementation of EU
habitat and bird directives and the development of the NATURA2000 network, were held for nature
protection officials and experts. In 1999 the Ministry of Education intends to create a new state-run
structure in its jurisdiction, the Environmental Education Centre. The purpose of creating the centre
is to develop the environmental awareness of the public and with this to assist in the implementation
of the Estonian environmental strategy and national action plan.

The Estonian TV educational programmes “Osoon” and “Environmental News” and Estonian Radio
nature broadcasts promote and provide information about nature protection.

TV and radio presenters and translators of films and books bear a large responsible for the appro-
priate presentation of environmental issues. Navigation of the ever increasing deluge of incoming
information in this field requires a lot of work on the part of journalists, translators and editors, but
also a sense of responsibility in the presentation of problems and in the use of correct terminology.
Training courses in environmental and nature protection issues would be of great benefit for TV and
radio journalists.

If we analyse the short-term activities in the Estonian environmental action plan — 1998 to 2000
(9.3.), we will see that the execution of many of the activities listed has already been financed from the
national budget and by the Environmental Fund. We need a more thorough analysis of the results
and effectiveness of the activities in the Estonian Environmental Action Plan.

6. Assessment of natural history education in Estonia in regard to the responsibilities
imposed by the Convention on Biological Diversity

On the basis of what has been described above we can state the following:

1. Environmental education (including natural history) is not sufficiently well recognised on a na-
tional level in Estonia. The low priority of environmental education is illustrated by the fact that
most political parties do not have their own environmental policy conception.

2. Many schools do not have sufficient teaching aids and the ones they do have are not valued highly
enough.

3. School curricula do not include nature study days while sports days are included.

4. Present working practices in schools do not promote the further training of teachers including
further training to improve natural history teaching skills.

5. The pupils of Russian language schools do not receive enough instruction about Estonian nature.
There is a great shortage of specialists in teaching methods, of teachers with a good knowledge of
Estonian nature, and of textbooks.

6. State financing of environmental education is not open enough; information about the funding
principles has not been made public.

7. Education orientated towards biological diversity goals is unavailable in higher education estab-
lishments; there is no biological diversity convention module and no degree course.

8. The incompetence of journalists and translators (incl. film and book translators) in the field of
nature conservation is worrying. At the same time scientific consultations on nature are not con-
sidered important.
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9. The activities of special interests schools concerned with nature education are not highly valued
on a national level. The situation in Tallinn is particularly regrettable where the TELO Nature
Centre has been under-financed for a long time.

Objectives:

1: To create a national system of environmental (including nature) education, and financing for this.

2: To ensure that education establishments are sufficiently well supplied with teaching aids and
that these are properly maintained.

3: To ensure that the subject of biological diversity is included in teacher training and in teachers’
and school administrators’ further training programmes.

4: To promote the integration of environmental topics, including biological diversity, into the cur-
ricula of different types of schools and pre-school education establishments, and into different
school subject syllabi.

5. To promote the inclusion of the subject of the environment, including biological diversity, in all
university and institution of applied higher education course syllabi.

6: To achieve a higher level of nature education and practical knowledge of Estonian nature among
the population.

7: To promote the development of a network of extramural nature education establishments through-
out the country.

8: To promote the activities of public organisations in the field of nature education.

9: To promote a nature-conscious lifestyle among the population through the media.

4.3. LANDSCAPE AND ITS PLANNING

1. The sources of Estonian landscape diversity

Estonia has a great diversity of landscapes for the size of its territory. The sources of this diversity are
differences in:

1) the geo-chemical and physical properties of the geological base and surface substrate layers

2) the variability of the thickness of the surface substrate (surface forms)

3) the distance from the sea and height above sea level (climate)

4) hydro-thermal conditions

5) the condition of natural vegetation

6) the development stages of ecosystems

7) the effects of human activity.

As a rule, the greater the variety and height differences of surface features in an area, the more
diverse and varied the waters, soils and plant communities.

Landscape diversity may be understood as the complexity of the landscape pattern or picto-struc-
ture which is created by the alternation of different strip and spot features (strips of woodland, groups
of trees, and trees) of different scale landscape units and man-made elements (roads and buildings).
More diverse landscapes contain greater numbers of different valuable assets. A diverse landscape
provides the necessary conditions for the growth of biological diversity in that area.
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2. Landscape aspects requiring special recognition

Quality of life: The landscape as a healthy, clean, aesthetic living environment.

Economic value: Every part of a landscape possesses a certain potential for certain activities. These
landscape properties and advantages may promote both the initiation and the cessation of eco-
nomic activities primarily in the fields of agriculture, tourism and recreation.

Ecological value: A large proportion of ecosystem diversity is derived from the variability of landscape
components — geological structure, relief, climate, water, and soil. Landscape diversity is created
by the above landscape components and by natural conditions and past and present land use.
Landscape diversity is the key to an area’s distinctiveness.

Cultural and scientific value: The various farming methods and agricultural techniques implemented
by human society over the centuries have left an impression on the landscape, thus making it a
valuable source of local historical information. The landscape can also help us to discover the
relationships between society and nature and the patterns of natural resource use.

Cultural and social processes bring about changes in human values, which in turn lead to the restruc-
turing of the landscape.

3. The influence of changing land use on biological diversity

Man has partly shaped and modified the landscape over thousands of years and has created new
landscape elements — agricultural coenoses, quarries, settlements, roads, canals, etc. have become
essential landscape elements. In earlier times the human activities which changed the face of the
landscape the most were the creation of land suitable for agriculture (both for farms and manors), the
felling of forests, and the building of human settlements. Tourism and other recreational activities
have generally affected the landscape to a lesser extent but their effect can still be significant in some
natural beauty spots.

The factors affecting the structure of land use can be divided into three broad categories: natural,
political, and socio-economic.

The following natural factors should be mentioned in Estonia: firstly, Estonia is divided into higher
and lower Estonia according to the upper level of the local glacial lakes. Lower Estonia, which has
been influenced more by glacial lakes and by the sea, is more marshy, more densely wooded and
flatter than higher Estonia, which has been untouched by flooding from glacial lakes and the sea. The
mosaic pattern of the landscape is particularly pronounced in the highlands of south-east Estonia.
The other essential natural factor is the base rock — mainly Silurian limestone in northern Estonia
and Devonian sandstone in southern Estonia. It is primarily due to the fact that the soils in northern
Estonia are more alkaline and the ones in southern Estonia more acidic. The third essential natural
influence is the climatic bio-geographical transition zone — Estonia intermedia, which divides Estonia
into a maritime west and more continental eastern part.

Of the political factors affecting land use, the most important are land reforms, changes
in social order, and urbanisation.

Two main economic factors which affect the pattern of land use should be mentioned — land
drainage and the concentration of agricultural production in the soviet period. In Estonia the eco-
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nomic value of landscapes has all too often been considered to be of primary importance and the
landscape has been shaped with the aim of raising this value. This activity has caused the loss of
many ecological and essential non-commercial natural treasures.

For centuries man has tilled the soil in order to grow food. As a result of centuries of uninterrupted
land-use traditional agricultural landscapes have developed. The diversity of these landscapes, in
turn, provides valuable habitats for many organisms which could not exist elsewhere. The intensity
of land use is connected directly with the survival of natural habitats. The most important problems
in this field are:

+ The destruction of natural habitats through the intensification of land use.
+ The disappearance of semi-natural habitats due to the cessation of active land management.
+ The fragmentation of habitats.

The following principal trends can be observed in the development of the pattern of land-use during
the current century:

Firstly, the shift of agricultural land-use from western Estonia to eastern Estonia following far-
reaching political changes.

The second trend in land-use dynamics is the polarisation of landscapes. The general trend this
century has been a fall in the proportion of agricultural land and a growth in the proportion of forested
land. During this century the proportion of agricultural land has fallen from 65% in 1900 to 33% in
1992; in the same period the proportion of forested land has grown from 14% to 44%. This change has
mainly occurred through the afforestation of natural grasslands. According to statistical data, agri-
cultural land-use fell by 16% between 1990 and 1995 (1116.3 thousand ha. in 1990 and 935.0 thou-
sand ha. in 1994). In addition to this a further 254,000 ha. of farmland remained unused in 1995.

The afforestation of land suggests the reversion of landscapes to a more natural state. In the
soviet era agricultural land was increasingly intensively cultivated. Drainage robbed the huge fields,
which had been created, of the last vestiges of naturalness. Most landscapes became more natural; at
the same time agricultural lands became more and more unnatural. Fortunately this polarisation has
led to the development of a network of compensating areas (ecological network). This hierarchical sys-
tem compensates for the disruptions to natural matter and energy flows caused by man, and provides
habitats for plant and animal species. The landscape structure, the articulation of the network on
different levels, which has developed in Estonia today can be favourably compared with that in other
European countries. The macro-elements of landscape pattern are massive support areas (larger na-
ture reserves, extensive forests and mires). Macro-elements are inter-linked by a lower order ecological
network. Nevertheless the survival of the network remains a problem in today’s economic conditions.

The third main tendency in the development of land use is the wave-like movement towards the
simplification of the landscape structure. Drainage and the intensive farming technologies of the
recent decades encouraged the development of large uniform fields and straight lines in the land-
scape. Land, which was unsuitable for cultivation, was left aside and soon became afforested. The
former small articulated pieces of farmland, which were separated at least by field margins, have
been replaced with large uniform plains and cultivated pastures, especially in higher Estonia, and
almost as extensive expanses of scrub. Therefore, on the one hand, a great deal of new fields have
been created, but on the other about half of the former fields have become afforested.

The cessation of intensive land use leads to a steady rise in the emergence of more natural habi-
tats. All the same, the fragmentation arising from the building of new roads and communications
networks is a threat to the structure described above.
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Landscape diversity trends in the near future. As we said, the structural changes of the land-
scape reflect the socio-economic processes occurring in society. The current re-privatisation of land
and the rapid development of the private sector in the economy will certainly influence the pattern of
land use in the near future and, through this, the diversity of the landscape. It is still too early to say
what these changes will be. A growth in the proportion of land left fallow and of scrub-land is cer-
tainly to be expected in the coming years. The fragmentation of natural landscapes will increase with
the building of new roads and communication networks. In rural regions, denser colonisation of low-
density settlement areas, especially near major roads, is to be expected. Delicate coastal areas should
be protected from extensive building. Despite the enforcement of the Act on Coast and Shoreline
Protection, intensive building activities can still be seen in many coastal areas (the West Estonian
islands and the areas bordering on Tallinn). The taking of peat into use as a local fuel may bring
about considerable changes in mire landscapes.

Landscape diversity and its dynamics reflect to a large extent the socio-economic, political and
cultural transformations in society. The present landscape pattern has developed over centuries,
largely as a result of human activities.

4. Landscape use and protection. Planning

4.1. Landscape protection and management

In the period following WWII, the foundation for the creation of landscape protection areas in Estonia
was laid by the third nature protection act, passed in 1957, namely the law on the protection of nature
in the Estonian SSR. The first landscape protection areas were created on the basis of this act in the
same year. In 1967, the Estonian SSR Council of Ministers commission on landscape protection and
design was set up. The commission produced “the Provisional Guidelines for Landscape Protection
and Design in the Estonian SSR”. These guidelines were taken into use by design offices and other
institutions for work involving the protection and design of landscapes. The functional zoning of
Estonian landscapes was completed in 1982 on a scale of 1:200 000. More detailed functional zonings
were produced for NE Estonia, the surroundings of Tallinn, and the western Estonian islands. In
1986, work was started on the new version of the guidelines. The result of the protracted work was a
mechanically compiled collection of excerpts from official normative and advisory documents, which,
in the absence of any practical application, was never implemented. When Estonia regained her
independence, many legal acts concerned with landscape protection and design became ineffective. In
the soviet times environmental-protection-orientated landscape design was carried out primarily on
a micro scale (drainage projects, protection zones around water-bodies, etc.); on a meso and macro
scale a conceptual approach was applied.

At the moment no Estonian legal act determines the need (not even in connection with other
activities) to deal with Estonian nature protection or landscape maintenance as a wider issue. The
main shortcoming of planning and building legislation is superficiality. Although the law stresses the
need for balanced solutions and supports sustainable solutions it foresees hardly any grounds or
actions in its individual provisions to support these solutions.

From a practical point of view the greatest shortcoming is that the need to work out additional
grounds and guidelines which would help to direct planning activities is not laid down in law. If a
society has practically no planning traditions and lacks the respective supporting concepts, trained
personnel, procedures, adequate information, etc. then it is difficult to foresee the development of the
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field of landscape analysis and planning. The immediate difficulties today are associated primarily
with finding an adequate content for planning activities and the general organisation of such work. In
this context the state’s role in directing and analysing activities has remained modest. In conclusion,
the people who actually carry out planning do so without both guidelines and motivation to analyse
the environmental aspects in greater depth.

Actions should be planned over a longer term, which would support the harnessing of borderline
disciplines between nature protection and planning on a modern conceptual basis. Basic education
and further training need support; access to information in general must be simplified.

Current legislation regulates the protection and use of individual landscape elements (The Coast
and Shoreline protection Act, The Forest Act) and defines the rights and obligations of land owners
and users in regard to elements of the landscape.

The Protected Objects of Nature Act defines the types of protected areas: national parks, nature
protection area, landscape protection area, and programme area. A landscape protection area is a
protected area containing rare natural or traditional cultural landscapes or ones typical to Estonia,
which has been created for nature protection, cultural or recreational reasons.

The protection of landscapes and ecosystems consists primarily of the conservation of their struc-
ture and functioning. In practice, the greatest possible diversity of ecosystems and landscapes is of
primary importance in order that natural elements are able to compensate for the negative effects of
environmental simplification.

The proportion of territory under protection in Estonia can be considered to be satisfactory (4
national parks and roughly 300 other protected areas cover nearly 10% of the territory of Estonia). In
conditions of changing land ownership and the new economic situation the territories and zoning of
the existing protected areas are being re-appraised and new protection rules and protection manage-
ment plans are being drawn up.

4.2. Land policy

National land policy is a part of social policy. Land policy is the basis for all economic sectors which
are directly tied to the land: agriculture, forestry, construction. The economic aspects of land policy
can be regulated mainly via land prices and land taxes. Land policy is primarily land-use policy with
which, on the basis of the country’s historical background, the social, legal and economic relationships
in the country are regulated. At every stage of the country’s development, changes have also taken
place in land policy; the main issue has always been the different interests in land ownership and
land-use.

Today’s land policy is characterised by the allocation of land ownership — returning of land to
former owners, privatisation through sale, nationalisation and municipalisation of land.

National land policy has an important role to play in the resolution of environmental protection
issues. This happens via the respective legal acts which safeguard and regulate land as real-estate.
Land policy is influenced mainly by the following environmental aspects: soil conditions, ground-
water quality, surface water conditions, the condition of livestock farms, hazardous waste. From now
on we should take the aims of biological and landscape diversity conservation into account. The im-
provement of every factor requires knowledge of the effects and amplitudes of a whole host of subor-
dinate factors, a rise in general landscape maintenance activities, and the protection of the existing
(good) conditions. A great deal of attention must also be paid to the evaluation of all the pollution
sources in Estonia and to the reduction of their negative impact. The condition of land no longer being
used for agricultural production must be evaluated from an environmental protection point of view
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and the possibilities for its use in the new production environment should be considered. For the
return of land, 158,000 applications were made but the applications pertained to only 50% of the
territory of Estonia. Unfortunately, reclaimed and non-reclaimed lands are often interspersed; this
complicates the process of returning land and hampers its subsequent use.

Local authorities are the second level implementers of land policy. Legislation, which forms the
basis for land policy implementation in rural municipalities has designated the municipality councils
as the sole land policy implementers. The wide-reaching authority which the council wields in the
realisation of land policy in the rural municipality is also stated in the Land Reform Act.

4.3. Planning and legislation
National laws regulate processes in all spheres of social life, including planning.

The Sustainable Development Act defines the fundamental principles of the national sustainable
development strategy. In economic sectors and regions where the pollution of the natural environ-
ment and the use of natural resources may endanger the balance of nature or the maintenance of
biological diversity development is controlled on the basis of a state initiated development plan.

Every planning act must consider:

+ the fundamental principles of sustainable use of the natural environment and natural resources
* the obligations arising from international agreements

* the conservation of biological diversity

The Government is responsible for ensuring the conservation of biological diversity through a na-
tional programme and action plan, the compilation of which is financed by the state.

The Sustainable Development Act foresees the following actions for the conservation of biological

diversity:

1) Protection of natural species on as low a taxonomic unit level as possible in order to preserve all
species where possible;

2) the recording of local cultivated plant varieties and domestic animal breeds and the conservation
of their genetic information in databases, for all varieties and breeds where possible;

3) the conservation of different ecosystems and landscapes and the creation of a system to compen-
sate for the impacts of human settlement and economic activities on natural and semi-natural
communities;

4) the specification of genetic material of social, economic, or scientific importance.

The Planning and Building Act (RT I 1995, 59,1006; 1996,36,738; 49,953; 1999,27,380; 29,398, 29,399)
states that the purpose of the act is to ensure conditions which take into account the widest possible
range of society’s members for the transformation of the environment, its long-term sustainable de-
velopment, the use of land and the interrelation of socio-economic and physical planning,.

The main principles in the act are defined as follows:

* mandatory plans for high density areas

* mandatory design criteria in low density areas

*  mandatory public disclosure

*  mandatory building design documentation and building permit
*  mandatory permit for use
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The same act defines the hierarchy of planning for different areas where each plan forms the basis for
the next planning level.

Types of plans

National planning policy statement — an outline for the physical development of the territory of the
state which is prepared for the entire territory of the state.

County plan — prepared either for the whole territory of a county or a part thereof.

Comprehensive plan — prepared for the territory of a rural municipality or city.

Detailed plan — prepared for a smaller part of a city or rural municipality and is the basis for construc-
tion activities in the short term.

According to the act the national planning policy statement, county plan and comprehensive plan

must address:

+ the formulation of the development strategy and concepts;

+ the formulation/definition of the principles of long-term sustainable development and their inter-
relation with physical and economic development.

Each planning stage also includes more specific tasks, which have to be solved in the course of the
planning work.

It is the task of the national planning policy statement to make proposals to ensure the conser-
vation of various types of ecosystems and landscapes and to create a system of natural and semi-
natural biotic communities to balance and compensate for the effect of human settlement and eco-
nomic activities.

It is the task of the county plan to ensure the conservation of valuable arable land, landscapes
and natural biotic communities, and to determine general conditions for the use of land and water
areas and fundamental zoning principles.

It is also the task of the comprehensive plan to ensure the conservation of valuable arable land,
landscapes and natural biotic communities, and in addition to establish general conditions for the use
of land and water areas and general construction criteria for these, and to zone territories in order to
determine the primary use of the territories or parts thereof.

Today, however, Estonian society has to face the fact that there are many different interest groups
within the society, whose premises and views differ. According to the principle of democracy, every-
one in a society has equal rights and the voice of every lobby group is of equal weight and must be
taken into consideration. An area plan, too, can not demand that it be viewed only from its own
perspective. The toleration and recognition of other opinions, and the ability to negotiate and search
for common ground with someone representing a completely different or opposing view is a manda-
tory requirement for planning in an open society. A situation must be reached where planners do not
view the plan as an authority in its own right but as an agreement between interested parties.

The objectives of planning are no longer self-evident; they need to be justified both within the open
society itself and in international dialogue.

Planning and the Baltic Sea region

Estonia has been co-operating with the Baltic Sea countries for over five years. The region’s joint
project, which involves all the counties in the Baltic sea catchment area, bears the name “Vision and
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Strategies around the Baltic Sea 2010”.

The planning project is directed primarily at developing international co-operation. At the same
time, attention is also focused on the preparation of national area plans and strategies and the decen-
tralisation of planning on a county and primary local government level.

In the project the Baltic Sea region is divided into three elements:
* the system of human settlements (pearls)

* the inter-linking infrastructure networks (strings)

+ different types of land uses in rural areas (patches)

The essential uniting principles are:

. development activities

create favourable conditions for the efficient use of the Baltic Sea Region’s resources and potential

reduce insecurity for investors

facilitate the development of a wide spectrum of activities

help regions to develop on the basis of their specific strengths and potentials

. environment

shape an energy-efficient settlement structure

avoid non-sustainable land use

promote the use of environmentally friendly modes of transport

protect valuable environmental and nature potentials and promote biological diversity

. freedom

create conditions for the efficient supply of services and employment opportunities in all regions

ensure an adequate physical accessibility of these

facilitate a planning process with a high degree of local/regional participation

promote participation of people and businesses in the planning process

. solidarity

enable compromises between conflicting land use demands considering economic, social and environ-
mental needs

reduce inter-regional discrepancies in living standards

establish a co-ordination system to balance regional and supra-regional demands

promote a development which is based on regional specific strengths and characteristics

5. Landscape maintenance

Landscape culture and the activity which produces it, landscape maintenance, occupy a central posi-
tion in Estonian rural culture. Landscape culture can be viewed as an amalgamation of principles
from different cultural spheres, which has arisen from landscape ecological, aesthetic, and traditional
local knowledge.

In rural areas, spatial plans and economic development plans should be based on the need to
preserve the area’s ecological diversity, aesthetic values, and historical continuity. Landscape main-
tenance must be considered in all developmental activities (preparation of land use plans, plant cul-
tivation management, building activities, etc.)

The principles of landscape maintenance are:
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When tying man-made forms with the landscape it is most important to consider naturalness and
functionality;

The shore zone around water bodies must remain uncultivated;

Agricultural lands should be separated by natural communities;

Man-made reservoirs are not only important as sources of water but also because they essentially
increase biological and landscape diversity;

If a choice must be made between preserving an object with a complex or a simple structure then
it is best to choose the former;

The most important problem is the loss of the aesthetic and cultural value of the land-

scape.

Landscape maintenance must ensure:

the conservation of buffer zones around water bodies (ditches, rivers, streams, lakes, seas, springs)
— the maintenance of natural biotic communities around water bodies in order to reduce the
pollution of surface water bodies and increase the biological and landscape diversity of the area;

the conservation of valuable nature and landscape elements. In the landscape, for instance, springs,
stone walls, clefts, ponds, old riverbeds, hedges, trees standing alone or in groups, banks, and
dunes;

the conservation of semi-natural communities (wooded meadows and alvar regions; flood-plain,
coastal and dry meadows; and forest pastures) and their maintenance or restoration;

the conservation of natural biotic communities (swamps, transitional mires, bogs, wetlands);

the conservation of the strips of uncultivated land with natural vegetation, between arable fields,
and their maintenance — ensuring that fertilisers and weed killers are not used on field margins —
in order to increase the biological and landscape diversity of agricultural areas and help increase
their stability;

the growth of landscape diversity; through the planting of hedges and coppices, the planting of
trees, the creation of ponds, wetlands, and other areas with natural biotic communities in order to
increase the biological and landscape diversity of agricultural areas and help to increase their
stability;

the conservation and maintenance of historical and archaeological monuments (stone barrows,
sacrificial stones, sacred groves, etc.).

Objectives:

The main goal is to ensure the protection and development of biological diversity through the sustain-

able use of valuable landscape assets.

1.
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Ensure the conservation and protection of valuable landscapes, landscape elements and parts
thereof as an essential prerequisite for the conservation and protection of landscape and biological
diversity.

Take into consideration the objectives of landscape and biological diversity conservation and pro-
tection at different planning levels, in land use planning, and land reform policies.

Promote a landscape maintenance approach in the achievement of landscape and biological diver-
sity conservation and protection goals.
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In the present analysis, the definition of biological diversity taken from the Convention on Biological
Diversity has been used: the variability among living organisms from all sources including, inter alia,
terrestrial, marine and other aquatic ecosystems and the ecological complexes of which they are part;
this includes diversity within species, between species and of ecosystems.8

A framework for assessing the effects and trends has been in the formulation of the goal of
biodiversity protection and use in the Estonian National Environmental Strategy: to ensure conserva-
tion of viable populations of local plant and animal species, natural and semi-natural communities
and landscapes typical to Estonia®.

1. Brief biodiversity background for the country

The Estonian territory is traversed by an important European bio-geographical borderline, which
divides the area into two provinces. Phytogeographically, the western part of the country belongs
to the mid-European province (on Ordovician-Silurian limestone bedrock with alvars, calciphilous
fens, species-rich wooded meadows, broad-leaved forests, numerous calciphilous species dominating
in plant communities, etc.). The eastern part belongs to the east - European province (with acid soils
on Devonian sandstone bedrock, acidophilous plant communities with forests dominated with pine
forests).

The numbers of native species in different organism groups are given in Table 1.

Five hundred thirty-eight (538) vascular plant species are at the border of their distribution range
in Estonia (so-called margin-species): 121 species on the northern margin (Cladium mariscus,
Heliochrysum arenarium, Berula erecta, etc.), 128 species on the north-eastern margin (Arenaria
procera, Trisetum sibiricum etc.), 45 species on the eastern margin (Juncus subnodulosus, Litorella
uniflora etc.), 56 species on the south-eastern margin (Carex brunnescens, C. globularis etc.), 27
species on the southern margin (Cornus suecica, Cerastium alpinum etc.), 11 species on the south-
western margin (Botrychium virginianum etc.), 15 species on the western margin (Chamaedaphne
calyculata, etc.), and 52 species on the north-western margin (Chaerophyllum aromaticum, Dian-
thus superbus etc.).

During one century, many vascular plants, lichens and bryophytes have become extinct in the
flora of Estonia or have become very rare. Flora species which have gone extinct are Alisma lanceolatum,
Blechnum spicant, Botrychium lanceolatum, B. simplex, Carex rhynchophysa, Cochlearia officinalis,
Crassula aquatica, Eleocharis ovata, Erica tetralix, Galium schultesii, Geranium columbinum, Hy-
pericum humifusum, Juncus anceps, Melica ciliata, Orchis coriophora.

Bryophytes are a very important component in the ecosystems of Estonia, especially in forests and
mires. Of the 525 known species, 407 belong to the class Bryopsida, 116 to Marchantiopsida and 2 to
Anthocerotopsida. 199 moss species in Estonia are rare and endangered, and 10 species have become
extinct.

Algae. At present we know more than 2000 freshwater, marine, soil and aerophilous algae species.

8 Convention on Biological Diversity, Art. 2.
% Estonian National Environmental Strategy, Pt. 3.9. Conservation of Landscapes and Biodiversity (RT 1997, 26, 390)
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Table 1. Number of natural species and distribution under protection categories in Estonia

Taxonomic group Recorded number Protection category Under monitoring
of species I I 111 procedure
Bacteria incl. Cyanobacteria 1000?
Protista 5007
Fungi incl. Lichenes 4500
Planta
Algae 2000 X
Bryophyta 525 23 2 X
Pteridophyta+Spermatophyta 1500 22 122 41 X
Animalia
Invertebrata
Porifera 3
Coelenterata 11
Ctenophora 1
Plathelminthes 300
Nematelminthes 450
Nemertini 4
Annelida 143 1 X
Bryozoa 7
Mollusca 155 1 X
Anthropoda lile 12 000 26 X
Vertebrata
Pisces 74 2 2 X
Amphibia 11 4 7 X
Reptilia 5 1 X
Aves 222 7 36 88 X
Mammalia 64 2 15 12 X

One species of Phaeophyta, Waerniella lucifuga, is extinct.

Fungi. The largest groups of mushrooms are Agaricales (772 species), Aphyllophorales (388), Uredinales
(275), Helotiales (225), etc. There are data concerning 300 edible species among mushrooms (produc-
tion 35,000 t/yr), 15 species have been found poisonous.

Lichen-flora or lichenised fungi consists of 786 species while its composition consists of many very
rare arcto-alpine, nemoral, xerocontinental and oceanic species. Lichens suffer essentially from air
pollution — 38 macrolichen species have become extinct during the last five decades. Lichens are
actively used in Estonia as the litmus organisms of air pollution levels in ecological monitoring.

Zoo-geographically, Estonia is situated within a transitional area of the western and eastern
Palearctic regions, while western Palearctic species dominate. The Baltic Sea, and, of course, various
types of inland waterbodies have particularly influenced the the development of this fauna.

Invertebrates is naturally the greatest macro-group. There are many rare, relict and endangered

species of various (subarctic, boreal, atlantic, subboreal) climatic periods.
The richest with respect to the species composition in invertebrate groups are insects — more than
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10,000 species. Several invertebrate species are under nature protection: the Freshwater Pearl Mus-
sel Margaritifera margaritifera, the Common Red Ant Formica rufa.

The list of the Estonian native vertebrates consists of 376 species.

Cyclostomes (Cyclostomata) are represented by three species. Two species (the River Lamprey
Lampetra fluviatilis and the Brook Lamprey L. planeri) are common while the Sea Lamprey Petromyzon
marinus has been found occasionally.

Fish-fauna (Pisces, 74 species) includes only 1 chondrostean fish species. The Atlantic Sturgeon
Acipenser sturio, one of the protected fish species, has been recorded last in the Estonian waters in
1997. Of teleost fishes, 31 marine species include the most important commercial fishes (the Baltic
Herring Clupea harengus membras, the Baltic Sprat Sprattus sprattus balticus), and also several
saltwater species which appear only rarely in Estonian brackish coastal waters. Numbers of most
migratory fish species (the Atlantic Salmon Salmo salar, the Sea Trout Salmo trutta trutta, the
Vimba Bream Vimba vimba) have declined during the past decades, mainly due to hydro-technical
constructions and the pollution of spawning areas. Most freshwater fish (about 30 species) are also
spread in the brackish coastal waters of the Baltic sea. The protected teleosts (the Wels Silurus
glanis, the Grayling Thymallus thymallus and the Asp Aspius aspius) are distributed only in
freshwaters. In addition to the Baltic Sea, commercial fisheries are well developed on our largest
lakes, Peipus (Peipsi) and Vortsjary.

There are 11 species of amphibians (Amphibia) recorded in Estonia; however, the occurrence of the
Marsh Frog Rana ridibunda in Estonia is not certain. Some species are relatively-widely distributed
(the Grass Frog Rana temporaria, the Moor Frog R. arvalis, the Common Toad Bufo bufo, the Smooth
Newt Triturus vulgaris), while others are more or less rare or sporadic (the Crested Newt Triturus
cristatus, the Common Spadefoot Pelobates fuscus, the Natterjack Bufo calamita, the Green Toad
Bufo viridis, the Edible Frog Rana esculenta, the Pool Frog R. lessonae).

Reptiles (Reptilia) are represented by 5 species (including the widely distributed Viviparous Lizard
Lacerta vivipara, the Adder Vipera berus, and the Grass Snake Natrix natrix). The listed reptiles as
well as the Slow-worm Anquis fragilis and the still rarer Sand Lizzard Lacerta agilis are included in
the list of protected animal species.

Of the 332 bird species, 222 are breeding in Estonia (206 regularly); in addition to those, dozens of
species have been recorded as transit migrants and/or winter visitors (e.g. Bewick’s Swan — Cygnus
columbianus, the Long-tailed Duck — Clangula hyemalis, the Redpoll — Carduelis flammea, the Com-
mon Scoter — Melanitta nigra, etc.). Many species have declined in numbers (e.g. the Great Snipe —
Gallinago media, the Willow Grouse — Lagopus lagopus, the Roller — Coracias garrulus etc.), there-
fore a number of species (56) have been included in the Red Data Book. On the other hand, some
species whose abundance is decreasing in western Europe have increased in numbers in Estonia, e.g.
the White Stork (Ciconia ciconia) and White-tailed Eagle (Haliaeetus albicilla), which are interesting
objects of study for many Nordic and western ornithologists who visit Estonia. The populations of
several gull and passerine species are increasing while they often become urban inhabitants. The
Estonian bird fauna is protected and thoroughly studied in the national parks (Vilsandi), state nature

57



IV ANALYSIS OF THE STATUS OF BIODIVERSITY PROTECTION IN DIFFERENT SECTORS AND MAIN OBJECTIVES

reserves (Matsalu), and bird sanctuaries. Bird hunting has considerably declined during this cen-
tury. At present, game birds are represented by many ducks, doves, coots, geese and some waders.

Sixty-four (64) mammal species have been recorded in Estonia. Five (5) species having been intro-
duced into the Estonian fauna (the Raccoon Dog Nyctereutes procyonoides, the American Mink Mustela
vison, the Muskrat Ondatra zibethicus, the Red Deer Cervus elaphus. The European Beaver Castor
fiber became extinct in the mid-19th century but a vital population exists in Estonia again since the
1950s, as a result of its reintroduction from Russia.

Twenty-nine (29) mammal species have been taken under nature protection. The endangered
mammal species in Estonia are the European Mink Mustela lutreola, the Flying Squirrel Pteromys
volans and the gleridans (Gleridae).

At present, 17 mammal species are used as game animals; the Moose Alces alces, the Wild Boar
Sus scrofa and the Roe Deer Capreolus capreolus being of highest commercial importance. Thanks to
a reasonable hunting policy, moderate forest management, etc. there is an abundance of several
mammal species, strictly protected elsewhere in Europe, whose populations have increased consider-
ably during the last 60 years, and which have been included in the list of game animals in Estonia
(e.g. Wolf Canis lupus, Lynx Felis lynx, Brown Bear Ursus arctos).

2. Habitats-biotopes

Forests. According to official data, 48% of the Estonian territory is covered with forests and forest
lands (young forest plantations, open woodlands and bogs covered with trees). Estonia belongs to the
temperate hardwood-coniferous forest zone. Twenty-two (22) site-types and 71 forest types have been
distinguished within our territory. The most important types include dry pine forests on sandy soils,
temperate spruce forests, hardwood-spruce mixed forests, transitional (mesotrophic) swampy forests,
dry heath pine forests, bog (oligotrophic) pine forests, fen (eutrophic) birch forests, species-rich swampy
black alder forests, as well as floodplain forests and alvar forests.

Grasslands. Grasslands, meadows and natural or semi-natural pastures are some of the vegetation
types most characteristic of Estonia. In 1939, these areas covered 24.5% of the territory, now less
than 20%. During the last fifty years the area of grasslands (meadows and pastures) has decreased
significantly.

Mires (swamps, bogs, fens). Mires cover approximately 9,150 km? or 21.5%, together with water-
logged areas where the peat layer is less than 30 cm, even 31% of the territory of Estonia. Fens
(eutrophic mires) cover 57%, transitional (mesotropic) mires 12%, and bogs (oligotrophic mires) 31%
of the total area under mires. Estonian mires are deep-layered; hundreds of bogs have peat layers
thicker than 5 m. In the last decades, over 700,000 ha of water-logged meadows, fens and traditional
mires have been drained. As the agricultural use of these areas did not often prove successful, a part
of this land is presently covered with young forests and shrubs of low value. The fauna and flora have
been damaged, many rare species and communities have lost their natural sites, and bogs important
for freshwater reserves have been destroyed. Fortunately, due to the abundance of all kinds of mires,
and the activity of scientists protecting mires from draining during the Soviet period), large areas of
mires with economic and/or scientific importance have been maintained.
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3. In situ conservation system

3.1.  Protected Areas

Status. The Act on Protected Natural Objects (passed on June 1, 1994) establishes the following
categories of protected natural objects in situ:

*  protected areas,

* natural and natural-historical monuments,

+ species, fossils and minerals.

Protected areas fall into one of four types:

1) A national park is a protected area of special national importance for the conservation, protec-
tion, investigation, and promotion of awareness of the natural and cultural inheritance; it in-
cludes ecosystems, examples of biological diversity, landscapes, national culture, and is subject to
sustainable nature management.

The National Parks of Estonia as of January 1, 1995, are the following:

*  Lahemaa National Park — for the conservation of nature and cultural landscapes typical of north
Estonia;

*  Karula National Park — for the conservation of hilly landscapes rich in forests and lakes, typical of
south Estonia;

*  Soomaa National Park — for the conservation of the largest bogs in Estonia and the floodplain
meadows and forests in the south-western transitional part of Estonia;

» Vilsandi National Park — for the conservation of west Estonian coastal landscapes and sea, as well
as islets rich in birds.

2) A nature reserve is an area protected for its nature conservation or scientific value set aside for
the conservation, protection, and investigation of natural processes and endangered or protected
plant, animal and fungus species and their habitats, inanimate objects, as well as landscapes and
natural monuments.

3) A protected landscape is an area of natural or cultural heritage value, which is rare or typical
for Estonia, and is established for nature conservation, cultural or recreational purposes. Parks,
arboreta and botanical gardens which have been taken into protection are also considered pro-
tected landscapes. Management plans are developed to determine the level of tourism, forestry
and agricultural exploitation, as well as industrial development and urban construction. The pro-
tected landscapes may include limited management zones and special protection zones. Land-
scape reserves are protected parts of the countryside which contribute to its beauty and variety,
where nature and the landscape features receive more priority.

4) A programme area is managed under a local, national or international programme for monitor-
ing, investigation, or educational purposes as well as combining conservation and management of
natural resources. The Biosphere Reserve and the Hydrological Reserve are considered as pro-
gramme areas in Estonia.

All land and water area within a protected area is divided into zones, as specified in the Protection
Rules.

A strict nature reserve zone is an area of land or water in its natural state and free from the direct
impact of human activity, where conservation of natural associations resulting only from natural
processes is guaranteed.
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A special management zone is a land or water area protected in order to preserve resulting or
created natural and semi-natural associations.

A limited management zone is a part of protected area used for economic purposes where restric-
tions, established by the authority which has taken the object under protection, must be taken into
account.

A protected natural monument is a live or inanimate object which is of scientific, historical-cul-
tural or aesthetic value, such as a tree, boulder, waterfall, cliff, terrace, cave, rock outcrop, and karst
landform, or a group of these.

A protected species, fossil or mineral, is a plant, fungus, or animal species or its taxonomic unit, a
fossil or a mineral, which is found in Estonia in its natural state, is endangered, rare or of scientific,
nature conservation, aesthetic or local historical value, and which has been taken under protection.
Protected species, fossils and minerals are divided into Protection Categories I, II, and III according
to the strictness and specific features of protection requirements.

According to the Act on Protected Natural Objects, protection of species is arranged via lists of
species under state protection and reserves for endangered species.

In addition to the above, an institution of the Red Data Book of Estonia has been established
which has retained its advisory function. Recently, in 1998, the revised version of the Red Data Book
has been prepared by the Nature Conservation Commission of the Academy of Sciences.

Current trends. Since the Act on Protected Natural Objects (passed on June 1, 1994, amended in
1998) came into force, a principal estimation and inventory of the protected areas network has com-
menced. The aim of the work, which has been carried out in parallel to Land and Property Reform, is
to optimise and improve the protected areas network by selecting from among the up to 500 protected
objects (protected areas and large natural monuments) the most valuable ones, and determine their
protection categories according to the new classification settled in the Act on Protected Natural Ob-
jects.

Preliminary results of the ongoing revision show that there will be 2 programme areas (West-
Estonian Archipelago Biosphere Reserve and Pandivere Water Protection Area), 4 national parks
(Lahemaa, Karula, Soomaa, Vilsandi — established by the Act on Protected Natural Objects), about
55 nature protection areas and over 160 protected landscapes in Estonia. Currently about 438,800
ha. or approximately 10 percent (excluding the West-Estonian Archipelago Biosphere Reserve terri-
tory) of Estonia (terrestrial area) is protected. The strict protection regime applies to about 1 per cent
of the territory today. The aim is to increase this figure to up to 5 per cent by the year 2010 as declared
in the Estonian National Environmental Strategy (1997).

Next, protection rules of these protected areas and other objects will need to be developed and
approved by the Estonian Government. By now, 75 protected areas have got updated and revised
protection rules, which forms slightly more than one half of the total territory under protected areas.
Only Matsalu Nature Reserve, Kidina Bay and Alam-Pedja Nature Reserve presently have manage-
ment plans for the whole territory. Management plans are currently under preparation for Soomaa
National Park, Karula National Park and few other areas.

Considering the needs of the Land Cadastre, the boundaries of all protected areas and the differ-
ent protection zones will need to be specified. As follows, the revision of protected natural monu-
ments, parks and recreational forests will need to be accomplished.
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Legal protection. The three national parks (Karula, Soomaa and Vilsandi) that have gained new
protection rules according to the principles of the Act on Nature Conservation Objects are legally
better protected against major developments (e.g. industrial, infrastructure etc.) than Lahemaa Na-
tional Park, whose existing protection rules are out of date and the new ones are presently under
preparation.

The Act on Protected Natural Objects establishes the procedure for taking natural objects (pro-
tected areas, single natural objects, and species) under protection. It determines the rights and obli-
gations of landowners, land users and other persons with regard to such objects. The Act stipulates
the procedure for establishment of environmental restrictions to property, and the obligations of
owners concerning different types of protected zones. All possible restrictions and obligations are
stipulated in the act while these may be specified and implemented in particular cases (partly through
leaving out the irrelevant restrictions) by the Government of Estonia through protection rules. The
Act also includes provisions for financial compensation to landowners for the restrictions in land use
in protected areas. The compensation is granted via reduction of the land tax. The Act also defines the
classification categories, and determines protection regimes and zoning.

Ownership. According to the Act on Protected Natural Objects, protected objects of nature may be in
public (either state or municipal) or private ownership. All natural objects, which have been taken
into protection, are provided an equal level of legal protection regardless of the owner or the authority
which has taken the object into protection.

The lands of protected sites belong under state, municipal and private ownership. Due to the
ongoing land reform, there are a lot of territories whose ownership has not yet been determined and
which will need to be specified. According to present practice, the lands in strict nature reserves and
special management zones with firm restrictions should remain under state ownership and not be
returned to private ownership. Compensation for these lands should be made to their legal owners.

Funding. The national parks are funded from the state budget through the Ministry of the Environ-
ment. Additional finances for the concrete projects are available from the Estonian Environmental
Fund. Furthermore, most National Parks have relations to special foundations for support of tourism
activities.

Management planning organisation. The four national parks, six nature reserves (Alam-Pedja,
Endla, Matsalu together with Virtsu—Laelatu—Puhtu, Nigula and Viidumée), four landscape reserves
(Haanja, Islets near Hitlumaa, Kérvemaa and Otepéé) and the Biosphere Reserve of West-Estonian
Archipelago have an administrative body responsible for the management of the area. The protected
areas are sub-ordinate to the Minister of the Environment. The National Forestry Board (with its 15
county forest departments and 120 forest districts) is responsible for the management of forests in-
side all protected areas (including national parks). Other areas are managed by County Authorities
(through their Environmental Departments). Specifying the responsible manager for each protected
area is one of the tasks of the ongoing reorganisation process of the Estonian protected areas system.

3.2. Species protection

Organisation. The organisation of species protection is largely the same as for protected areas. The
environmental authorities are: the Ministry of the Environment and most directly related — Division

61



IV ANALYSIS OF THE STATUS OF BIODIVERSITY PROTECTION IN DIFFERENT SECTORS AND MAIN OBJECTIVES

of Nature Conservation, 17 County Environmental Departments and 18 protected area administra-
tions. The Forest Department and the Fisheries Department are responsible for their respective
problems related to species conservation. The Chief Inspector with his office performs the enforce-
ment function. Species protection is a field of active work of some NGOs. NGOs are involved by
providing detailed information and expertise in their particular fields (the Ornithological Society
concerning bird species and areas needing protection and the necessary degree of protection, the
Estonian Theriological Society concerning i.a. mammals protection, the Naturalists’ Society concern-
ing lists of insect species, etc.). Some NGO-s like the Estonian Fund for Nature and Nature Conserva-
tion Association “Kotkas” carry out inventories and even manage the threatened species survival.
Other NGOs worth mentioning in this context are the European Mink Conservation and Breeding
Committee (EMCC) — Estonian branch, Lutra Society, Estonian Society of Lepidopterologists, etc.

Management plans. In the strict sense, no particular species yet has a management plan in Estonia.
In a broader sense, many species are supported and managed in a planned manner. For example, the
Nature Conservation Association “Kotkas”is actively involved in the management planning and im-
plementation of the eagles species and Black Stork, and the European Mink is under observation of
the European Mink Conservation and Breeding Committee (EMCC) Estonian branch.

Monitoring. The populations of rare and endangered species are monitored in the framework of the
National Environmental Monitoring Program, launched in 1994. Especially species of terrestrial and
freshwater biota come into consideration in relation to nature protection. The general requirements
of a monitoring site include non-disturbance and continuity of ecological conditions over a long period
of observations. Among the monitoring projects, there are currently 101 sites under observation for
threatened plants species only. The monitoring database for threatened species is located at the co-
ordinating institution of National Monitoring. A new GIS-based biodiversity monitoring system has
been worked out in the frame of a Phare-supported project completed in 1998.

3.3. Biotopes and habitats protection

Biotopes, communities, ecosystems and landscapes are not so well elaborated terms in Estonian na-
ture conservation legislation, therefore these are values to be protected both inside and outside pro-
tected territories. Two new laws — the Estonian Forestry Act (1998) and the Act on Protection and Use
of Animals (1998) — introduce the first elements of biotopes protection into the legal system of this
country. Landscapes as such have no direct legal protection in Estonia. Landscape features can be
among the preconditions to set a territory aside for nature protection (after Act on Protected Natural
Objects, e.g. Art. 2). Landscape is one of the features taken into consideration in planning and build-
ing procedures (after Planning and Building Act, e.g. Art 8). The protective forests (one of the three
forest categories in Estonia) include forests which help protect the landscape.

In all types of protected areas, and natural monuments in addition, the landscapes can be pro-
tected according to the Act on Protected Natural Objects. The specifics of landscape protection should
be identified in the Protection Rules of an area.

Pressures to habitats. The main trends in land-use dynamics in Estonia have been a decrease in the
proportion of agricultural land, especially semi-natural grasslands (from 65% in 1918 to 30% in 1994)

and an increase in the proportion of forests (from 21 to 48%, respectively). The most relevant driving
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Table 2. Threats to habitats

Type of habitat

Primary threats

Secondary threats

Wetlands
- peat bogs
- fens
- marshes

Forests

Semi-natural habitats
- coastal meadows
- alluvial meadows
- marshy meadows
- wooded meadows

Agricultural land

Sea/marine habitat

Coastal habitats of the
sea and lakes

Riverine habitat
Alvars

Parks

drainage
commercial pressure on peat extraction

commercial pressure on mature and primeval forests

abandonment of grazing, drainage
abandonment of mowing, drainage
drainage

abandonment of grazing and mowing

changes in land use
abandonment of land resulting in
coppicing and overgrowth

Over-fishing, pollution from shipping

extensive tourism resulting in
heavy littering and erosion

water pollution from point and non-point sources

abandonment of grazing, resulting in overgrowth

air pollution

localised impact of
air pollution

eutrophication

wrong agricultural manage-
ment practices (wrong timing
of fertiliser application;
ill-storage of manure etc.)

eutrophication

eutrophication
rannikudarne ehitussurve

eutrophication

once well-managed parks in settlements and around mansions have become overgrown,
however clearing should be carefully considered (potential bat habitats)

factors of this shift have been land reforms, collectivisation, formation of the Soviet border zone along
the coasts, concentration of agricultural production, and urbanisation.

To date, there are two main threats to the listed habitats: changes in land use systems and changes
in management systems. Implications of the changes on the habitat structure and hence on the spe-
cies and communities are unknown.

The land reform, which started in October 1991, has not yet been completed. Restitution of land
and changes in land ownership exhibit major impact on the use of land and, thus, on the respective
habitats. On the one hand, the set-aside land soon becomes overgrown and the reforestation process
develops. On the other hand, the structure of the established land-use systems is changing: natural or
semi-natural meadows are ploughed into fields, forests are clear-cut. Commercial pressure on certain
habitat types is strong. Mature birch, pine, spruce and aspen forests suffer severely.

The Act on Protected Natural Objects, passed in June 1994 (amended 1998), fixed the land use
provisions for a land-owner whose real estate is situated in a protected area or in the territory where
a protected natural object is located. These regulations, however, do not necessarily ensure the proper
land management and the follow-up of the prescribed protection measures. In all likelihood, the
territory of the state-owned protected areas will decrease in years to come.
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4. Ex situ conservation measures *°

Gardening

The Tallinn Botanical Gardens which was established in 1961, have currently got 8,000 taxa of
living plants, 2,000 of which are tropical and are grown under glass. The Gardens have 85 employees,
12 of which are research scientists. The Gardens are essentially involved in plant introduction, also
managing limited activities in the field of rare species conservation. A computerised list of all the taxa
maintained in the Gardens has been compiled.

The Botanical Gardens of the Tartu University was established in 1803 already. The collections
include 4,800 taxa and varieties of living plants representing all continents. The plant systematics,
dendrological, and medicinal plants are the main collections of the Gardens.

Zoos
The Tallinn Zoo has become a focal institution for the conservation of endangered animal species.
Since its foundation in 1939, this organisation has gained rich experience in captive breeding of
species. The ex situ collection of animal species in the Tallinn Zoo as of 1January 1996 is shown in
Table 3.
Currently the Tallinn Zoo partici-
Table 3. Endangered animals in the Tallinn Zoo pates in the European Endangered Spe-

cies Programme and is working with the

Order Familiy =~ Genus Species Individuals

revival of 21 species.

Amphibians 2 6 6 5 41 Considerable success has been
g?ﬂzles 12 ;i 2(2) 13; ;gg reached in the breeding of Aegypius
Mammals 10 25 53 114 558 monachus, Grus japonensis, Grus
Total: 29 65 141 252 1286 dauricus, Ursus arctos arctos, Crysocyon

brachyurus, Equus hemionus kulan,
Equus przewalskii, Bos javanicus, as well as Capra cylindricornis, Cervus elaphus bactriantis. The
biggest of 3 groups of Capra cylindricornis in captivity has survived in the Tallinn Zoo.

. Measures to be taken in conservation:

In protected areas:

+ Implementation of adopted legislation regulating and supporting nature conservation procedures
is needed, and the responsible administrative system should be developed.

+ Land use provisions set for a land-owner whose land is located in a protected area or in an area
including a protected natural object (as stipulated by the Act on Protected Natural Objects, passed
in 1994) are foreseen as a legal measure. However, these alone do not necessarily ensure proper
land management and the implementation of the prescribed protection measures. Governmental
and lower level regulations are necessary for the implementation of the Act.

+  Governmental assistance is highly necessary for ensuring sustainable and environmentally friendly
agricultural and sylvicultural management practices, and — what is equally important — the sur-
vival of biologically-rich habitat types such as wooded meadows, alvars, alluvial meadows — i.e.

10 Fx situ conservation measures for forestry, animal husbandry and agricultural plants are discussed in relevant sectoral
studies for the Biodiversity Strategy
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habitats which are typical to the Estonian landscape, but which have largely disappeared in the
rest of Europe.

Economic incentives for landowners and developers should be developed and used for ensuring the
consideration of environmental requirements and use appropriate management tools in land use.
Compensation mechanisms for land which is to be maintained under state ownership (e.g. forest,
wetlands, mires) will need to be created for land-owners as well as for damages caused by pro-
tected animals.

EIA procedures should be broadened to also include the impact on flora and fauna, as well as on
the physical features in protected territories.

In zoos:

In order to strengthen natural populations in the country, new breeding projects should be launched
for the following species: Eliomys quercinus, Muscardinus avellanarius, Falco peregrinus, Bufo
viridis, Bufo calamita, Pelobates fuscus, Margaritifera margaritifera, Hirudo medicinalis.

In order to promote awareness concerning the diversity of wild species in Estonia and the nature
conservation issues, an exposition group of Estonian wild animal species should be created.

In fisheries:

The following measures are necessary:

rearing and stocking of salmonids and coregonids ex situ,
keeping of brood stocks of endangered cold water species ex situ.

Objectives for the nature conservation sector

1.

Implement effective political and administrative mechanisms for the fulfilment of the obligations
of the Convention on Biological Diversity and secure cross-sector co-ordination of activities within
biological diversity protection.

Creation of a National Biodiversity Unit for the co-ordination of fulfilment of the Convention on
Biological Diversity

Creation of a guarantee for political and administrative support for the National Biodiversity
Strategy and Action Plan

Harmonisation of the implementation process of the Convention on Biological Diversity inter alia
strategy and action plan with existing or under-preparation leading documents (Agenda 21)
Harmonisation and amending of legislation (incl. sectoral) related to obligations coming from the
Convention on Biological Diversity

Improvement of identification and monitoring of the elements of biodiversity (Convention An-
nex 1) and availability of the corresponding information

Updating of information and databases connected with the obligations under the Convention on
Biological Diversity

Development and linking of new sectors connected with the obligations of the Convention on
Biological Diversity (cultural aspects, GMOs, condition indicators, planning, land use, etc.)

Develop and update classical nature conservation measures coming from international obliga-

tions and Estonian development.
Reform of nature conservation administrative system
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+  Updating of lists of protected species and Estonian Red Book

+  Preparation of management plans both for protected areas and protected species

+ Adoption of adequate and well functioning system for compensating damages caused by protected
species

+ Adoption of wider and better considered ex situ protection measures

+ Consideration of genetic variations in nature protection (i,e. salmon, seals, orchids)

+  Promotion of a tax policy more favourable for nature protection

+ Increasing of relative importance of habitat and community protection

+ Greater attention paid to the problem of invading (non-native) species

+  Development of a tax policy supportive of biodiversity protection

+  Creation of conception of a national Natura 2000 and implementation integrated with the observ-
ance and fulfilment of other international obligations (Bern, Ramsar, Helsinki conventions, etc.)

4.5. FISHERY

1. Fishes

1.1.  Species composition

Estonian fish fauna includes 74 species (incl. 3 species of cyclostomes). This list includes several
marine species appearing rarely in low salinity waters of the eastern Baltic (eg. swordfish, dab).
According to their origin, species can be divided as 1) marine species (herring, sprat, cod, garfish
etc.); freshwater species (perch, roach, pike-perch, pike etc.); and 3) migratory species (spending part
of their life cycle in fresh, another part in marine water (salmon, sea trout, eel, river lamprey). All
populations or some of populations of several freshwater species (vimba bream, ide, dace, whitefish)
inhabiting coastal waters of the Baltic Sea are semi-migratory, reproducing in rivers or river estuar-
ies. The classification above does not include two euryhaline species (three-spined and nine-spined
stickleback) which inhabit both marine and fresh waters. Nine-spined stickleback has permanent
populations both in marine and freshwater environments, as well as migratory populations in the
coastal sea reproducing in fresh water. During past decades, several fish species have been intro-
duced in Estonia; three of them have become naturalised (reproducing in natural waters) and these
species are therefore included in the list of the Estonian fauna (gibel carp, carp, rainbow trout). The
fourth species (northern whitefish or peled) has reproduced during some years in Lake Uljaste, and
the other introduced species (sturgeons, etc.) have not established permanent populations in natural
waters.

Several species in Estonia are on the northern border of their distribution area (riffle minnow,
sunbleak, wels, mud loach) or close to it (spined loach, razorfish).

Most freshwater species (except for some rheophiles such as riffle minnow, grayling, stone loach)
also inhabit coastal waters of low salinity. The proportion of freshwater species is higher in the shal-
low and low salinity Vdinameri region and Parnu Bay, as well as in small bays of the gulfs of Riga and
Finland.

Four species are protected by law (Atlantic sturgeon, wels, garyling and asp), and more than 20
species and forms are included in the Estonian Red Data Book. In addition, several species which are
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protected internationally (EU, Bern Convention) or which are rare or protected in neighbouring coun-
tries inhabit the Estonian waterbodies.

The distribution pattern is rather peculiar in the case of several species. Some species (wels, mud
loach, asp) inhabit only or predominately water bodies of the Lake Peipsi catchment area. Some
freshwater species (e.g. spined loach, gudgeon, bullhead, minnow) are absent in geologically young
rivers of islands and western Estonia but are common in adjacent coastal waters of the Baltic Sea.
This pattern suggests that several species have arrived to Estonia by two different routes, via inland
waters and via the Baltic Sea. This hypothesis is supported by recent data on DNA analysis of perch,
which indicates differences in the genetic background of perch in Lake Peipsi and in the Baltic Sea. In
the case of some species (whitefish, smelt, Baltic herring) several forms have been distinguished,
which indicate wide genetic diversity. The distribution of some species (riffle minnow, grayling) is
obviously not yet complete during the time elapsed from the last glaciation.

In the case of whitefish, salmon, sea trout, and brook trout, natural populations have been mixed
due to artificial breeding and uncontrolled introductions. In some cases (pike-perch, smelt, vendace)
populations inhabiting small lakes have risen from introduced specimens.

The abundance of several species has changed remarkably during the past years (due to over-
exploitation of stocks of predatory fishes, low natural reproduction of pike, and warm summers in the
1990s). The abundance of nine-spined stickleback, gudgeon, roach, vimba bream, gibel carp and some
other cyprinids has increased. At the same time, there has been a catastrophic decrease in the abun-
dance of perch, pike, whitefish and some other species all over the coastal sea or locally.

1.2.  Fish communities, their structure and species richness

Coastal Sea. The structure of fish communities in the coastal sea varies seasonally. Several marine
species appear here (predominantly or only) for spawning — in spring and early summer (Baltic her-
ring, garfish) or in winter and early spring. Also in the case of several freshwater and migratory
species, remarkable seasonal replacements between nursery and spawning grounds (whitefish, smelt,
pike-perch, dace, etc.) occur. Two types of fish assemblages can be distinguished: 1) freshwater (where
freshwater species are dominating; Vdinameri, Parnu Bay and other bays; coastal areas of the Gulf of
Riga and central and eastern parts of the Gulf of Finland), 2) marine (marine species, mostly herring
and flounder are dominating). By the Matsalu Bay example, it can be seen that as the water deepens
further from the coast the number of species increases.

The abundance of predatory fish (especially pike, in past years, but also perch) has been too low in
most waterbodies to effectively control the abundance of cyprinids and sticklebacks.

The main factors determining the species composition and richness in rivers are the minimum flow
rate in summer and the maximum water temperature in summer; species richness increases with the
increasing of flow rate and temperature. Species richness alone can not characterise the value of a
community. For example, cold-water sections of rivers (rare in Estonia) are peculiar and deserve
protection.

Lakes. Estonian large lakes (Peipsi, Vortsjiarv) are characterised by high fish productivity and high

species richness. In the case of small lakes, more data exist for lakes of exploitable fish populations,
eg. lakes Tamula, Vagula, Oisu, Saadjirv and other lakes of the Vooremaa region. The fish fauna in
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small lakes appears to be more diverse than it was thought earlier. Upon application of proper moni-
toring methods (e.g. nordic type gillnets) two fish species in a lake on average have additionally been
recorded.

1.3. Recent changes

Already in the 1970s and the 80s the proportion of cyprinids in the catches from some eutrophicated
areas (Matsalu Bay) was increasing and the proportion of percids was on the decline. Surprisingly
enough, the tendency (change of the composition of fish population) has soared in the last five years
(despite the general decrease of pollution load in the coastal waters of Estonia and the Baltic Sea) and
by now it is also true of the less eutrophicated areas (e.g. the sea around Vilsandi).

The likely causes for the changes are the following:

1) overfishing of percids (perch and pike-perch) since early 1990s (due to relaxation of fishing limits,
especially the granting of fishing rights to coastal population, an abrupt increase of the procure-
ment prices of perch and pike-perch, the spread of gill nets),

2) low abundance of pike since late 1980s (pike effectively controls the abundance of cyprinids), this
decrease of abundance was caused by worsening spawning conditions and intensive exploitation,
as well as by the increase of abundance of nine- and three-spined sticklebacks which serve as
easily accessible prey for most of predatory fish,

3) the warm summers of 1990s; high water temperature and sufficient food resources has facilitated
the increase of the number of cyprinids and their rapid growth,

4) low economic interest in the catch of most abundant cyprinids such as roach and white bream (in
the last couple of years the situation has changed and the numbers of roach are also clearly on
decline).

Unfavourable spawning conditions and over-fishing caused a critical situation for autumn-spawning

stock of the Baltic herring in the gulf of Riga; in the last year the abundance of this kind of herring has

increased.

The abundance of cold water marine species has decreased in the coastal area; natural reproduc-
tion of salmon and sea trout remains at a low level and, in addition to that, M74 syndrome has
recently been detected in Estonia. The abundance of most whitefish stock remains critically low.

Inland waters. In the last decade two significant processes have taken place in the fish community
of Lake Peipsi:

+ the sharp rise of the abundance of pike-perch, the appearance of several strong year-classes and
+ the exceptionally low abundance of vendace (in the last three years the abundance has risen, but

remains many times lower than the long-term average).

Despite eutrophication of Peipsi, the warm summers of the latest years, and the unfavourable ice
situation (which has an adverse effect on the embryonic development of autumn-spawning species)
the abundance of Lake Peipsi whitefish is yet surprisingly high. A potential problem is the pressure
from the fishing companies and the counties towards a more intense use of the fish resources of the
lake, incl. the application of unfavourable fishing gear (Danish seine, gill nets).

There is no objective data on large-scale changes in the fish communities in small lakes and
rivers. In the last couple of years the research program of the communities of Estonian rivers (incl.
fish communities) has provided an excellent basis for the monitoring of fish communities of the rivers.

It can be speculated that the warm summers of the latest years have facilitated the natural repro-
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duction of warm-water species, incl. rare species like wels.

No changes in the species composition of the Estonian fish fauna have been detected during the
past decade. Probably our fish fauna will soon comprise bitterling, which has lately spread widely in
Latvia.

1.4. Factors affecting fish biodiversity

1. Human activity.

+ Fishery (incl. overexploitation partly due to low living standard; changes in the abundance of
predators; management efficiency on economically important water bodies; pouching). It alters
the structure of fish communities and (directly or indirectly) the abundance of species.

+ Anthropogenic eutrophication of water bodies. This process affects spawning conditions (the
muddying of spawning grounds); changes in water transparency affect the abundance of several
species; worsening of the oxygen regime affects in the first place species with greater oxygen
affinity and especially their reproduction (e.g. coregonids and salmonids) through changes of the
nutrition basis, etc.

+  Pollution. Especially harmful for fish reproduction (increased embryonic and post-embryonic mor-
tality, disorders of gametogenesis).

+ Water-flow regulation facilities (e.g. dams on rivers). First of all they influence spawning migra-
tions (access to spawning grounds).

*  Mechanical modification of water bodies, incl. displacement of sediments, dredging, modification
of riverbeds, changes of water level due to amelioration works or dams. Direct mechanical influ-
ence is usually not great and more serious dangers are connected with the disappearance of spawn-
ing grounds and sedimental destruction of spawning grounds.

+  Fish farming. Dangers ensue from contamination of water bodies with genetically modified forms.
At the same time fish farming is often the sole possibility to preserve endangered species and
forms.

+ Introductions (incl. parasites, new food items, fish-eating predators).

2. Natural abiotic processes.

+  Temperature regime of water bodies. With warming climate the fauna is partially replaced with
other warm-water species and cold-water forms become endangered.

+ Changes in the salinity of the Baltic Sea. Short-term changes connected with fluctuations of the
amount of salty water entering through the Danish Straits influence the reproduction conditions
of many species (especially cod and flounder); with the inflow of water of high salinity and oxygen
content the living conditions are improved (especially in the deeps). The salinity of about 7% is
usually the lowest critical level for the reproduction of euryhaline marine fish and the highest
critical level for the reproduction of fresh water fish.

+ Changes of the water level (connected with precipitation) influence the reproduction conditions of
many fishes (e.g. pike). The species richness of rivers and brooks correlates with the stream vol-
ume.

3. Natural biotic processes.

+  Changes in the abundance of fish-eating predators (seals, cormorants, etc.).

+  Changes in the abundance of animals influencing the natural appearance of water bodies (bea-
ver).
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2. Invertebrates in water bodies

Coastal sea. Due to low salinity the species richness in coastal waters of the Baltic Sea is relatively
low: approximately 525 species have been recorded. The greatest species richness is displayed by
crustaceans (about 110 species), rotators (about 100 species) and insects (75). The fauna is dominated
by fresh water species, there are considerably less brackish water species and euryhaline marine
species. As the Baltic Sea is a young sea the fauna is exclusively composed of immigrants and there is
no autochtonic component (Jarvekiilg, 1995). The changes in the community have been large, first of
all in eutrophicated sea bays (Parnu, Matsalu, Haapsalu and others), in heavily polluted bays (e.g.
Tallinn Bay) and in the deep parts of the sea — mostly during periods with insufficient inflow of saline
water from the North Sea.

Fresh water bodies. Nearly 2000 species of invertebrates have been recorded in Estonian fresh
water bodies — lakes, rivers, springs, ponds, puddles, bog pools, etc. The most numerous classes are
insects (about 750 species), crustacians (about 233 species), spiders (about 210 species) and rotators
(about 200 species). The communities of fresh water bodies have been significantly influenced by
anthropogenic eutrophication and pollution. The only species of potentially commercial interest is
crayfish A. astacus. Many species are rare and two of them (pearl mussel M. margaritifera and Hirudo
medicinalis) are protected by law. The number of species included in the latest Red Data Book (1998)
is much higher than in the earlier version.

Water invertebrates are endangered by the following factors:

1. Human impact

+ Anthropogenic eutrophication of water bodies

*  Pollution of water bodies

+  Water-flow regulation facilities (dams on rivers)

*  Mechanical modification of water bodies, incl. displacement of sediments (dredging, modification
of riverbeds, changes of water level due to amelioration works or dams)

* Introductions (incl. parasites, new food items, fish-eating predators)

+  Long-term climatic change

* Fisheries (fish, crayfish)

2. Natural abiotic processes

*  Temperature regime of water bodies

+  Changes of salinity of the Baltic Sea and related changes of the gas regime

*  Changes of water levels (connected with amount of precipitation)

3. Natural biotic processes

*  Changes of predator abundance (fish, etc.)

* Changes in the abundance of animals influencing the natural appearance of water bodies (beaver)

3. Fishery - fishing and fish farming
It includes the utilisation of fish and other water organisms by man: river lamprey (cyclostome),
crayfish, algae, etc.

Concerning the so-called internationally regulated species (Baltic herring, sprat, cod, salmon) the
Estonian quota in the last couple of years has ranged around 100,000 tons (the actual catch of Esto-
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nian fishermen has been 70-80 thousand tons); since 1999 the quota is decreasing (in connection with
the decrease of stocks in the Baltic Sea). Part of the quota for the above species has been sold to the
European Union (mostly for sprats); the quota at the disposal of Estonian fishermen has been practi-
cally fulfilled since 1997.

The catch of other species (mostly fresh water fish like perch, roach, vimba bream, pike-perch, etc.
and some euryhaline marine species like flounder, garfish, etc.) has lately been variable, whereas the
catch of pike-perch, and especially perch, has decreased (first of all due to low abundance caused by
over-fishing).

About 90% of inland catch is obtained from Lake Peipsi-Pskov, the larger part of the rest comes
from Lake Vortsjarv. Main species of commercial interest are perch, pike-perch, bream, pike, roach
and some others. The official recorded catch from Lake Peipsi-Pskov has recently ranged around 3000
tons. The catch has been constantly increasing and is now approaching the permissible limit. The
most important industrial fish in Lake Vortsjarv is eel whose natural migratory routes to the catch-
ment of Lake Peipsi have been shut off (since the construction of a power station on the Narva River)
and whose catch is based on stocking of juvenile fish in the lake.

In ocean fishing, a rapid increase has taken place in shrimp fishery.

The number of professional fishermen on the Baltic Sea exceeds 5,700 (being about 4,500 in coastal
fishery, about 1,200 in trawl fishery) and the number of inland fishermen is about 900 (most of them
on Lake Peipsi). In addition to that, the so-called coastal population has limited fishing rights and
recreational fishermen use the fishing resources.

The average age of the Estonian fishing fleet (265 vessels of lengths greater than 12m entered into
the ship register in 1998) is 21 years. There are 37 ports suitable for unloading of trawlers, 72 ports
are used for coastal fishing (23 on Lake Peipsi, 2 on Lake Vortsjéarv, the rest on the Baltic Sea). The
data are derived from the number of first sale points as registered in 1997. In actual fact, considerably
more ports are used, and in addition to them there is a large number of mooring sites.

The most used fishing gear are gill nets. It is permitted to use about 30,000 gill nets at sea and
about 3,000 in inland waters; the real number of the nets and the actual mesh sizes are difficult to
monitor. In recent years fishermen have started to use the more efficient kapron nets. At sea, about
2,500 various trap nets are used, the number for inland waters is 500. About 230 seines are used for
Baltic herring in coastal sea, 20 Danish seines are used on Lake Peipsi, trawls are used mostly for
Baltic herring and sprat fishing.

The primary sector of fishery (i.e. fishing) employs about 7,000 employees (the economic crises in
Russia is lowering the number), in many communities the fisheries were/are the main or even only
employers. The proportion of the fishery sector (including both fishing and fish processing) is greatest
in Hiiu County and makes up about 17% of employable population. The proportion of fishery (fishing)
in GNP was the following: 1994 — 153.6 mil. EEK (0.5%), 1995 — 173.3 mil. EEK (0.4%), 1996 — 202.5
mil EEK (0.4%) and 1997 — 294.4 mil EEK (0.5%). The profits of fishery companies are scanty and in
1998 many finished in the red. In 1997 the export of fish and fish produce was 1,511,603 thousand
EEK, the share of exports in the sales was 86.3%, the share of exports across all fields of activity was
10.6% and the share of exports in processing industry across the fields of activity was 11.0%. The
volume of investments has been relatively modest (over 50 million EEK in 1996). The main article is
canned fish manufactured mostly for the market in Russia and the former Soviet Union (about 75% of
the exports was directed to Russia and the Ukraine); in the last couple of years culinary processing of
fish has been rapidly developing.
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Main problems influencing biological diversity:

1.

GU o

Rapid privatisation of the fishing sector, cancellation of the administrative frontier zone regime at
sea and granting fishing rights to coastal population have significantly increased the number of
population involved in fishing. It has also been facilitated by rising fish procurement prices (espe-
cially in the cases of pike-perch and perch). The number of fishermen in view of the stock (espe-
cially considering the present tendency to stock decline) is too large. Many people with inadequate
preparation who are not conscious of the need for sustainable utilisation of fish stock are involved
in fishing. Inadequate control and lenient sanctions lead to the breach of fishing regulations and
poaching. It is necessary to start certification of fishermen, amend legislation, develop efficient
control, restrict fishing rights and provide training and education.

The number of nets, especially gill nets is too large.

The recording of species composition and volume of catches is inadequate.

The work of control bodies is inefficient.

The degree of financing of applied research in fisheries from the national budget is insufficient
and is not proportional in view of the significance of fishery as a field of economic activity (part in
GNP). In this connection there are often no data necessary for the adoption of decisions about
fishing regulations.

Dissemination of information on fishery, training and further education are inadequate.

The volume of fish farming has undergone a many-fold decline in the last decades. When in 1992
Estonian fish farms produced 379 tons of rainbow trout and 234 tons of carp, then in 1997 the respec-
tive figures were 227 tons and 28 tons. The high cost of production and various mechanisms restrict-

ing the import of fish farming production have caused marketing problems in the industry. A growing

part of fish farming profit is obtained from 1) production of juveniles for stocking in natural water
bodies and 2) recreational fishing tourism. At the state level (mainly using the resources of Fishing
Capital) the reproduction of salmon, sea trout, whitefish, brook trout, pike, crayfish and some other

species is financed. Largely on the basis of financing by Fishing Capital the modern Pélula Fish

Farming Center has been established for rearing of salmon.
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A national program for reproduction of fish stock is currently being developed.

The impact of fishery on biological diversity

Fishing

Changes in the structure of fish communities (relative abundance of species)

Decrease of abundance of specific species (up to extinction), changes in the population structure
By-catch of rare unprotected species

Pollution of water bodies with fish dead in nets and traps/discarded undersized fish (especially in
the warm season, a large part of discarded fish die)

Impact on biological diversity of other parts of the fauna (animal groups):

— change in the abundance of fish as food items for other animal groups causes changes in the
numbers of many other species (e.g. seals)

— other species are Kkilled in fishing nets and traps: e.g. seals in trap nets and diving ducks in gill
nets

Mechanical influence of active gear on benthic biotopes: transportation of sediments into water
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Mechanical influence of boat traffic, of oil products released from vessels (logically it should be
treated under the heading of transport)

. Fish farming

Impact on genetic diversity (inbreeding due to the low number of breeding stock; it is possible to
increase/restore genetic diversity)

Introduction into water bodies of reared alien species and forms (incl. their parasites and morbid
agents)

Introduction into water bodies of reared genetically modified forms (induced polyploids, hybrids,
etc.)

The change of population structure through introduction of juvenile fish into natural water bodies
Impact on water polluted in fish farming

Spread of fish parasites and morbid agents through fish used as breeding stock and introduced
juvenile stock

. Fish processing

Pollution of water bodies with wastes of fish processing (in primary processing on the water body
or from plants located on the shores)

Strategy of protection of biological diversity of the sea and inland waters

. Adjustment of the level of the use of resources of water bodies to changing resources
Optimisation of fleet (at the moment the fishing capacity of Estonian fishery industry exceeds the
needs) (The Baltic Sea Agenda 21 recommends the following strategic steps for the management of
fish stocks)

— To determine prospective average (optimum) catch volumes for each species and its particular
stocks

— To determine the respective necessary (optimum) catch capacity

— To inventory existing catch capacity

— To determine necessary reduction (or, if possible, growth), to establish a time schedule to achieve it
Improvement of efficiency of the fishing regulation system: gathering of statistical data of maxi-
mum possible precision and their prompt entry into easily accessible and efficient electronic
databases which would provide continuos and complete information about current situation of
utilisation of the fish resource

— Adoption of current decisions concerning fishing on the basis of accurate information

— Improvement of the efficiency of fishing control system implementing the decisions

. Improvement of efficiency of monitoring of water body communities; use of best available scien-
tific advice and technology in sustainable management of water bodies and their communities
(The fourth priority of the Baltic Sea Agenda)

There is a necessity for comprehensive improvement in the quality of fisheries science. It is vital to
widen the scope of primary data gathering, as well as to improve its quality and to standardise the
assessment methods used in different countries. Alongside with purely ichtyological topics, greater
attention should be paid to the complex study of the sea environment, as fish stock is a part of the
maritime ecosystem, which directly reflects changes taking place in the whole system.

. Improvement of management of the fishing sector
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Control

— Monitoring of the activities of shipping vessels

Improvement of the efficiency of monitoring of fishing and related activities, inspection of activi-
ties of shipping vessels (unloading of fish, primary sale, transportation and storage); gathering of
statistics about unloaded fish and primary sale. Elaboration of detailed regulations for inspection
of shipping vessels, designation of fishing vessels and fishing gear, relaying of information about
the location of fishing vessels and about the location of foreign fishing vessels and fishing products
on board.

— Catch statistics

In accordance with the regulations of the State Sea Inspection, the catches by vessels of lengths of
more than 10m are monitored on the basis of catch journals, on smaller vessels it is done on the
basis of direct inspections. In order to do that:

— Regularity of filling the unloading declarations is inspected, statistical processing of respective
data is organised;

— Primary sale of fish is monitored, regularity of filling the primary sale documentation is in-
spected, statistical processing of respective data is organised;

— Unloading by foreign vessels is inspected and due relay of information about it to State Sea
Inspection is checked;

— Ship-to-ship reloading of fish at sea is inspected and gathering and processing of respective
statistical data is ensured;

— Application of international quotas is controlled and the European Commission is monthly in-
formed before the 15th day of the current month about the use of the quotas during the preceding
month, a forecast of quota use is provided, and quarterly the European Commission is informed
about the total amount of caught and unloaded fish;

— Information contained in the catch journals, declarations of unloading and reloading at sea, and
primary sale documentation are juxtaposed and analysed: information about the results of the
analysis and reliability of the data is given.

— Control of fishing effort

— Fishing effort is controlled and respective statistics is relayed to the European Commission.

— Monitoring of fishing gear

— Fishing gear and its correspondence to valid requirements and the particular fishing license is
monitored; it is controlled if particular species are caught with gear approved for these species.
— Fishery regulations and ban for fishery

— Currently caught and unloaded volumes are compared with national quotas, terms of expiry of
the quotas are determined, the European Commission is informed in due course (when over 70%
of the national quota has been filled), implementation of decisions of the European Commission on
ban for fishery is ensured.

— The European Commission is informed of all violations and measures taken.

Fishing gear database

— Databases of vessels are improved

Aims and tasks

In the long run the utilisation of water body resources must not endanger biological diversity, and
the use of resources has to correspond to its natural or artificial renewal.
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2. The main aim of Estonian fishery is the development of sustainable, environmentally friendly and
socially and economically acceptable fishery on the basis of the following principles:

— Conservation of biologically viable fish populations, conservation of water environment and
biological diversity;

— In view of the above requirements, achievement of a maximum volume of fishing and enhance-
ment of selectivity of fishing through implementation of new technologies.

3. There should be a current picture reflecting the use of the resources and mechanisms for current
regulation of resource utilisation (incl. compensation of economic losses of the users of the re-
sources in cases where utilisation is restricted).

4. The users of the resources should be trained and educated; efficient sanctions applied on viola-
tions.

5. Changes in the ecosystems of water bodies should be currently determined; there must be legal
means, economic incentives and sufficient knowledge for adequate response.

6. The utilisation of water body habitats by man should be sustainable and must not involve wastes.

7. Sanitary conditions in fish processing plants and fish farms should be brought into correspond-
ence with the requirements of the European Union.

8. Sustainable methods and gear should be used in fishing. Legal fishing periods should be deter-
mined so that fishing would cause minimum damage to the life cycles of species (e.g. so that
spawning would not be disturbed).

9. Environmental damage should be avoided in development planning of water body management.
All damage incurred has to be compensated to an appropriate extent by the guilty party and the
compensations are to be used for specifically determined purposes.

10. In the utilisation of water bodies, introduction of alien species and genetically modified forms into
natural waters should be excluded.

11. Protected biotopes (water bodies) and species should be representative and of sufficient size to
ensure actual protection of biological diversity. The know-how and economic incentives for the
organisation of in situ and ex situ protection of species should be available.

4.6. FORESTRY

The survey concentrates on forestry-related impact on habitat diversity, the status of habitats and
trends connected with the above influence. Causal aspects of impact, resulting status and trends in
time have been dealt with whenever possible.

Forestry-related impact is analysed by types of forest utilisation, definitions applied in the Forestry
Act currently in legislative process have been used:
Article 26.[ ... ]types of forest utilisation|...]
(2) Types of forest utilisation are:
1) Conservation of protected natural objects (nature conservation);
2) Protection of landscape or its specific features, soil or water (environmental protection);
3) Protection of man from pollution originating from industry and transportation and harmful influence of weather
conditions (sanitary protection);
4) Creation of possibilities for rest, recuperation, rehabilitation and sports (recreation);
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5) Gathering of seeds, wild berries, mushrooms, herbs and decorative plants and their parts, moss, lichen, nuts,
hay, branches and twigs, decorative trees, bark, roots, resin and birch sap, installation of beehives and use of
land for grazing (secondary use);

6) Research and tuition;

7) Production of wood;

8) Hunting;

9) Military activity.

1. Nature conservation

Impact

In the case of Estonia compliance with the Convention of Biological Diversity is an important compo-
nent of forestry-related activities in forest protection. The impacts of such activities are generally
favourable, especially where nature conservation reserves (or areas of specifically targeted protec-
tion) in forests where nature has been retained in its original shape is concerned. On the other hand,
trampling and felling on clearances at most heavily frequented natural objects and the resulting
impoverishment of habitats present a problem. In the course of maintenance of forest and landscape
protection zones (e.g. clearing of undergrowth, opening of views, etc.) diversity is changed both at the
levels of habitat and landscape.

Status
The status of biological diversity influenced by the above impact factors may be considered good, as to
date no irreversible changes have been detected.

Trends

It is likely that with the increase of the number of people visiting nature conservation areas respec-
tive influence (trampling and felling on clearances) will also grow. In forests in nature reserves (or
areas of specifically targeted protection) danger of damage due to economic activity is expected to
grow increasingly. As a result of controversy between economic interest and inefficient protective
measures the efficiency of protection of various “transitional forms” of nature conservation, e.g. key
biotopes, protective alluvial forests, etc., may suffer critically.

Aspects
One of the negative circumstances is insufficient administrative co-operation and co-ordination be-
tween nature conservation and forestry institutions and within the forestry institutions themselves.

2. Environment protection and sanitary protection

Impact

Forests categorised as protective forests and thus maintained for purposes of environmental and
sanitary protection influence the flows of matter, energy and information in landscapes both in the
physical-spatial and biological plane. Protective forests are often a significant barrier and buffer on
the way of anthropogenic factors influencing biological diversity (e.g. protective alluvial forests help
to preserve water ecosystems and the diversity of habitat has a buffer effect against agricultural
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pollution). Attempts to apply alien species for raising the protective function of forests should be
classified as a negative influence.

Status

The functional efficiency of protective forests and sanitary protective forests is largely variable both
regionally and in terms of specific protective purposes; this is also true of diversity of natural habi-
tats.

Trends
Assessment is problematic.

Aspects

The efficiency of protective forests is often dependent on the specifics of particular landscape and the
character of the agent that is being avoided. To date this field of activity, concentrated to the overlap-
ping area of different institutional interests (agriculture, planning, forestry), has not provided suffi-
cient motivation for inter-institutional co-operation.

3. Recreation

Impact

The basic influence of recreation facilities ensues from the building of technical infrastructures and
the tourist load itself (trampling, felling on clearances, introduction of alien species). At the same
time (eco-) tourism helps improve general nature consciousness of population which through feed-
back could be expected to alleviate impact on biological diversity.

Status

Tourism has a highly regional and area-specific influence on nature and natural habitats. The situa-
tion is worst near water bodies and inhabited areas, also on the coast and islands. Drastic change has
taken place in areas suitable for recreation purposes formerly under administration of Soviet border
guard troops or the army.

Trends
With increase in general population income and foreign tourism throughout, the tourist load on na-
ture is on the rise and this causes increased dangerous exposure of biological diversity.

Aspects

From the macroeconomic point of view, tourism-related income is not yet linked with damage caused
to nature. Permissible limits and principles of dispersion of the load have not been formulated.

4. Secondary use
Impact

People gathering berries exert influence around cities especially in southern Estonia and on certain
ecosystems (cranberry marshes). Excessive gathering of certain decorative plants is also to be noted.
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Other gathering activities are of local or temporary character and from the national point of view
strategically negligible.

Status
Generally satisfactory. Occasionally balance of plant habitats may be modified (blueberry forests,
cranberry marshes).

Trends
Assessment is problematic and depends on the market situation and living standard.

5. Research and Education

Impact

The influence of biological diversity research can be classified as negligible. Similarly negligible is the
impact of measures presumably implemented as a result of such research with the purpose to allevi-
ate negative influences on the biological diversity of forests and their status. Other data necessary for
formulation of the basic framework for assessment of biological diversity and monitoring do not exist,
e.g. there are no data reflecting the real distribution of types of forest habitats, representation, etc.

Status

Such impact (lack of impact) has led to a situation where there is no sufficient information for making
decisions about the status of forestry-related biological diversity efficient measures (legal, economic)
based on such data.

Trends

Several political guidelines for better organisation of protection of biological diversity have been pre-
pared 1, incl. definitions of tasks for development, research and tuition, therefore certain improve-
ment of the situation is to be expected.

Aspects

Presently the analysis of the influence of forestry as a whole on biological diversity has been left out
of institutionalized scope of attention, thus there have been no organisational grounds for gathering
such information.

6. Wood Production

Impact

Indubitably the greatest impact on the diversity of natural habitats is exerted by wood production.
The lack of influence of forest fires and the drastic impact caused by amelioration should be noted as
factors influencing the natural forest ecosystem with an even more prominent role than the physical
factors. Other significant factors in terms of biological diversity are the spatial pattern of the forest

11].e. projects initiated by the Estonian Forestry Development Program: 1) Estonian Forest Conservation Network (code

name EC1), 2) Estonian Biodiversity Protection Strategy for Commercial Forestry (EC2), 3) Sustainable forestry criteria
and indicators in Estonia (EC3) and 4) Strategy for Sustainable Management of Estonian forested wetlands.
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and the dynamics of its development. Due to habitat demands (incl. minimum biotope), the prism and
ecoton or borderline effect the species composition is determined by the size, shape and connections of
lots, and especially the size and configuration of felling lots. Thus the clearing felling does not influ-
ence biological diversity only through direct radical modification of the habitat, but also through
creation of new ecotons and triggering of successional aspects. Among physical impact of forestry
special mention should be made of technological damage to forest stands, i.e. to surviving trees,
undergrowth, ground and plant life on the ground, soil. Chemical impact comprises liming of acid
forest soil, which causes strong stress in forest types with narrower ecological niches and thus changes
the appearance and composition of forest habitat. Due to fire surveillance and the resulting absence
of natural fire cycle ash is not returned to the circulation of forest ecosystems. In Estonia there is no
remarkable application of pesticides for forest protection. Any use of toxic substances makes it impos-
sible to speak of natural forest habitats. Biological influences include introduction of alien species
and the so-called forest amelioration which from the point of view of wood production is the only
solution but which actually distorts natural processes. In commercial forests, the age, composition
and spatial structure of stands has been modified for economic reasons through changed felling age
and intermediate felling. This obviously changes the living conditions in the whole habitat and also
the structure of the habitat. Through artificial renovation sites are frequently inhabited with unnatu-
ral tree types (habitation of syncologically unsuitable areas) and habitat borders are not related to
growth conditions. In afforestation of agricultural lands the logic of natural succession has not been
observed, which has resulted in the emergence of ecologically catastrophic consequences.

Status

Forest types — Habitats — Landscapes

In the course of the last century about 24-30 vascular plants, bryophytes and lichens have disap-
peared or become very rare in Estonian fauna. Partially this can be seen as a result of commercial
activity, e.g. afforestation of heaths or total felling in the habitats of endangered plants.
Zoogeographically Estonia is situated in the transition zone between western and eastern Palearctic
regions and therefore there are relatively many rare and endangered species, especially among inver-
tebrates and trees. Although Estonian zoological resources have been studied relatively thoroughly,
there is no data about the influence of forestry on forest fauna. The same can be said of forest habitats
where a fair amount of research has been carried out for more than 50 years, but where the influence
of forestry on changes of natural habitats have not been studied in detail. This holds true also in the
case of forest landscapes. We have good information about the dynamics of forestation of land across
centuries and respective changes of land use, but the patterns of forest landscapes and their dynam-
ics have not been studied from the point of view of forest use.

Trends

Though the patterns of forest landscapes and their dynamics have not been studied from the point of
view of their influence on forest use, some general tendencies and trends have been observed:

+ disappearance of hydrophilous species/habitats caused by forest amelioration,

+ introduction of alien species (sorts, races),

* changes in the geochemical cycle (e.g. connected with water, nitrogen, ash),

+ development of unnatural composition of forest stands,

+ disappearance of key biotopes,

+ development of unstable forest habitats in artificially or naturally afforested agricultural lands,
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+ development of synecological maladaptation of forest stands,

development of technologically damaged stands and poorly regenerated ground,

development of a specific biologically pathological status.

Aspects
One of the most serious causes of the above impacts and resulting trends may be the absence of
control over the qualitative and quantitative level of forestry-related factors influencing biological
diversity.

7. Hunting

Impact

Hunting exerts significant influence on a specifically limited part of habitats, i.e. the game, as it
regulates the natural fluctuations of respective populations. The introduction of alien game species
(mink, some ungulates, raccoon, pheasant, etc.) may be seen as a factor of specifically negative im-
pact, as it impoverishes the aboriginal fauna.

Status
Due to the regulation of population size (e.g. moose, wild boar) a certain balance has been retained in
forest ecosystems.

8. Military Activity

Impact

The presence of Soviet army in Estonia has had pervasive influence both in the negative (destruction,
pollution) and positive sense (e.g. preclusion of extensive forest training and testing grounds from
commercial activity). The impact of military activity on the Republic of Estonia has not as yet been
established in sufficient detail.

Status

Military activity has led to the emergence of extreme habitats inhabited by a number of rare species
(e.g. Virska heath). At the same time, several valuable natural habitats have been subjected to tram-
pling and felling (Korvemaa, some coastal forests, etc.).

° Objectives

1. Nature Conservation

The needs for protecting biological diversity, more efficient and educational access for visitors and the

achievement of other forestry-related interests are unified and supportive of each other on forested

nature protection areas.

* A clearer understanding of the differing needs of protecting biological diversity in forested pro-
tected areas and the role of forests in its protection.

*  Understanding of the needs of visitors, as well as of their influence on the forests where the nature
is protected.

* An analysis of other forest uses and their influence on protected forest areas.

+ Efficient norms for regulating the sector
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2.

Efficient administrative mechanism for regulating the sector
Economic compensation mechanism for increasing the importance of protecting biological diver-
sity

Environmental protection and sanitation

Environmental protection and sanitation forests effectively fulfil the function of protecting biological

diversity

3.

The functions of environmental protection and sanitation forests are specified through carrying
out inventories

The functions of environmental protection and sanitation forests in the protection of biological
diversity and sustainable use are specified

Identify the conservation forests whose landscape ecology functions are not serving the biological
diversity protection functions, which should be delegated as protection forests.

Co-operation of agriculture, planning, environmental and forestry administrations in the sector

Recreation and Tourism

Recreation and tourism in forests that supports and sustains biological diversity

4.

Study of the effects on biological diversity of existing recreation and tourism

The carrying capacity of different biodiversity aspects in relation to the load of the recreation
industry

New recreational area planning, which takes into account the economic and social changes which
have occurred

The offering of forest nature as a recreation and tourism object as a financing solution
Eco-tourism in a good state

Secondary use

Secondary use in forests which sustains biological diversity

5.

Existence of an indicator system, which indicates the level of damage to biodiversity caused by
secondary use.

Monitoring of damage to biological diversity caused by secondary use

Existence of a system for alleviation and prevention of damages to biological diversity caused by
secondary use

Science (Research) and educational work

Research and observing scientific study of the aspect of protection and sustainable use of biological

diversity and educational work explaining the results of such work

6.

Information about the main principles of forest biodiversity is available

Programmatic studies of the forestry — and all of its sector’s — influence on biodiversity take place
Collection of information about and monitoring of the forest environment (incl. biodiversity) is
integrated into a unified monitoring program.

An educational system which passes on appropriate learning

There is a directing body which plans, co-ordinates and implements forestry science policy

Wood production

A system is in place, which controls the quantitative and qualitative levels of the influences to biologi-

cal diversity during wood production.

Assessment of impact of existing forestry measures and forest policy is made and conclusions
drawn.
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+ The effect on biological diversity of various felling methods, volume and degrees is explained

+ TIrreversible changes resulting from forestry activities are avoided

+ Existing methods for protecting, saving and promoting biodiversity are employed to their full
extent (key biotopes, standing trees, lying wood, use of natural regeneration, controlled and re-
stricted burning, etc.)

+ Indicators to measure the quantitative and qualitative levels of forestry influences to biological
diversity are worked out.

7. Hunting

The principles for protecting biological diversity are defined in Estonia hunting policy

* A central institution responsible for hunting is established

+ Explanations of the effects of hunting measures (incl. under and over-hunting) on the biological
diversity of forests as a whole are given

+ Indicators are worked out for measuring the effects of hunting on biological diversity.

8. National Defence

National defence activities in forests spare and protect biological diversity

+ The needs for biological diversity and national defence within forested areas are explained and
unified

+ Appropriate instructions, codes, control, and as necessary damage compensation mechanisms are
compiled and put in place.

4.7. AGRICULTURE

Estonian agriculture, with its 4000 year-old-history, is largely an expression of Estonians’ traditional
and environmentally sustainable lifestyle. The agricultural landscape comes out distinctively in the
general landscape of the country. And as these agricultural lands generally constitute semi-natural —
or heritage — landscapes, these are a national treasure which should be preserved. For example,
23.3% of the species of vascular plants, which have been entered into the Estonian Red Data Book
have a close relation to survived meadows.

After World War II, Estonian agriculture, which had always been based on farms, was collectiv-
ised and the whole branch of economy was mostly specialised to producing milk and meat for other
regions of the Soviet Union. This production was mostly based on imported concentrated (cereal) feed.
At the same time, attention was focussed mainly on developing the central villages of large collective
farms, whereas smaller villages were left to die out. A large part of small village schools were closed
and the rural population concentrated to the centers of collective and state-owned farms.

Production went through a process of intensification and concentration. Despite plants’ inability
to use the increasing amount of minerals, more and more mineral fertilisers and plant protection
products were used. By the year 1988, an abnormally high level of mineral fertilisers — 288.8 kg per
hectare (according to 100% concentration of active ingredient) — was reached. Concentrated animal
husbandry became a source of large-scale point pollution. As a result of such intensive and concen-
trated agriculture, ground water was polluted within large areas, especially in northern Estonia
where soil layers are thin. By 1998, the production volumes in agriculture had largely decreased and
the harmful impact of agriculture on the environment has significantly weakened.
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There are direct and complex relationships between agricultural production and biological diver-
sity. Activities which are related to intensive agricultural production (fertilisation, melioration, use of
pesticides) has had a negative impact on the biological diversity, especially on open landscapes and
the wildlife in the inland waters. Large-scale production with its large producing units has impover-
ished the general view on the agricultural landscape and in many places destroyed the traditional
landscape patterns. However, in semi-natural areas, which are mostly situated in the western parts
of Estonia, extensive agricultural production has had a favourable influence on the biological diver-
sity. Here, examples of species-rich communities are alvars (limestone regions which are covered
with thin soil and stunted vegetation) and coastal and floodplain meadows. Animal and plant breed-
ing has increased the diversity of variations within one and the same species. The newest methods of
animal and plant breeding, however, tend to decrease such diversity.

1. Semi-natural areas

In semi-natural areas, which are most widely spread in west and north Estonia, we can note the
evidence of the positive influence of agricultural production on biological diversity. Let us hereby
name alvar communities (limestone regions with thin soil), coastal and floodplain meadows, wooded
meadows and pastures, which are extremely rich in different species of vegetation. The extinction of
traditional methods (mowing with a scythe or a horse-driven mower, use of natural pastures for
grazing) and changing to large-scale production has significantly decreased the area of semi-natural
areas (so-called heritage cultivated lands) during the last decades. For example, according to L.
Laasimer, the area covered by alvar communities was 44,000 ha in 1957; in 1983 this area was
calculated to be approximately 16,000 ha, 25% of which was overgrown with bushes. According to
M.Pirtel, there are still less than 10,000 hectares of meadows on limestone bed with its peculiar plant
communities existing. Only 5,000 hectares of these meadows may be in a satisfactory condition and
only less than 1,000 hectares are very well preserved. From 1953 to 1973 the area of natural grasslands
in Estonia decreased by 435,000 hectares. One hundred thirty thousand (130,000) hectares of this
area was cultivated, the rest either overgrew with bushes or was afforested. Over 120,000 hectares of
former grasslands were handed over to forestry enterprises. According to Kukk and Kull since the
1950s the area of natural meadows has decreased on average by 20% for each five-year period. In the
years 1995-1997 there were up to 5,000 hectares of wooded meadows which were in good condition.
In addition to these, approximately 300 hectares of floodplain wooded meadows and species-poor
wooded meadows in other parts of Estonia could be found. Most of the wooded meadows are small
hayfields used by one family, less than 5 hectares in size. During the years 1995-1997 mowing was
performed on approximately 200 hectares of wooded meadows. The area of wooded meadows reached
its maximum size by the turn of the century — 850,000 hectares. About 800 hectares have survived up
till today. So it can be said that the area of our wooded meadows has decreased 1000 times in 70 years.

Taking into consideration the uniqueness of many of the semi-natural plant communities on the
world scale, and their high value from the position of environmental protection, biological sciences,
recreation and natural heritage (numerous different plant species including rare species), additional
measures should be taken immediately to preserve these values. According to the Estonian Red Data
Book, the overgrowing of semi-natural plant communities appears to be a major threat factor for 7
species of fungi, 23 species of lichens, 80 species of vascular plants and 23 animal species.

In a situation like this, the only possible way of avoiding the extinction of semi-natural biotic
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communities is to support farmers and other land-users who are interested in using and maintaining
the woodlands. Taking the experience of Matsalu and other nature conservation areas as an example,
it can be confirmed that contracts with farmers that provide state support for traditional use of an
area is a system that works effectively. The compensation rates applied in Matsalu have, until the
recent times, been sufficient, but now already require revision. A similar system should be applied on
other areas with semi-natural communities. In most cases it requires making up programs for organ-
ising the protective measures. In some places, actual work can be started already in the course of
drawing up such programs.

During the first years of introducing the program, the increase in expenses connected with per-
forming and specifying inventories and including the lands into protection lists is understandable.
Together with the application of the maintenance contracts (to the most part of semi-natural areas,
which constantly have been taken care of, or the restoration of which is realistic) the general annual
amount of compensations will stabilise and will need adjustment only to balance the influence of
inflation.

2. Genetic diversity and agriculture
Biological diversity connected to agriculture may roughly be divided into the diversity related to
agricultural plant production and that related to agricultural animal husbandry (breeding).

2.1.  Plant production

Primitive land cultivation reached the territory of Estonia at the end of Stone Age and it went through
a substantial development during the Bronze Age. Already in Iron Age, the growing of different crops
in addition to animal husbandry became a leading branch of land cultivation. The oldest data about
growing fruit trees dates back to the 13t century. No varieties, which can be considered as local from
those earliest days, have reached our times. Seed growing of agricultural and vegetable crops were
based for a long time on imported varieties which adapted under the local growing conditions. Often,
directly imported commercial seeds were used. Most of Estonian fruit and berry varieties, which have
survived until our days, were bred only in our century. One of these oldest Estonian varieties is a rye
variety ‘Sangaste,” which was bred by count Friedrich Berg (1845-1938), the owner of Sangaste landed
estate.

The most prolific period in results regarding the breeding of agricultural crops and grasses started
in Jogeva in 1920, after the establishment of the Republic of Estonia. It was the beginning of the
Jogeva variety Breeding Institute. Until the present day, about 240 varieties have been bred in Jogeva.
More than one fourth of these varieties are the varieties of grains and leguminous crops, one fourth
are the varieties of grasses, and in addition to these 45 potato varieties and 30 varieties of vegetables
(garden peas, string beans, white cabbages, carrots, onions, radishes and tomatoes). Some varieties of
fiber flax, hemp, poppy, fodder roots, strawberry, gooseberry, apple and black currant have been bred.
By April 1996, the gene bank of Jogeva contained the breeding material (seeds or tubers) of 965
different varieties or breeds.

In the Kuusiku Testing Station from 1924 to 1970 the following varieties were bred: 1 winter
wheat, 1 melilot, 1 white cabbage, 1 radish and 2 swedes. Additionally, selection work to improve the
existing vegetable varieties was performed.

Breeding of fruits and berries reached its peak during the period shortly after World War I, when
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professional breeders started to work at Polli Horticultural Institute. They have bred 15 apple varie-
ties, 1 pear variety, 14 plum varieties, 3 morello varieties, 2 strawberry varieties, 4 raspberry varie-
ties, 8 black currant varieties and 1 gooseberry variety. Several good fruit and berry varieties have
resulted from the work of hobby breeders.

Estonia does not have a central gene bank. Apart from ornamentals, genetic treasuries of main
agricultural plants are located at the Jogeva Plant Breeding Institute, Polli Agricultural Institute,
the Research Centre of Plants’ Biotechnology EVIKA and at the Institute of Experimental Biology.
Seven hundred sixty (760) breeding forms of cranberries, which have been used for breeding new
cranberry varieties, have been collected at Nigula Nature Reserve.

The corresponding research and testing institutions of Latvia and Lithuania are co-operating:
many Estonian varieties are preserved in Latvian research centres. Within national aid programs, all
Baltic states are in the sphere of interest of the Gene Bank of the Nordic Countries, but up to now it
is not clear in what way our fruit and berry varieties should be preserved there. At the same time, it
1s clear that our varieties should be preserved as doubles i.e. in several places.

Simultaneously, databases of these materials should be formed in conformity with internationally
recognised methods. Actually, activities in this field were started in 1996. Unfortunately, the progress
has not been rapid enough. The already existing part of the databases should be doubled and kept in
different places. Genetic treasuries and the information regarding the varieties have to be easily and
quickly accessible to all breeders both in Estonia and in other countries. The uncertainty related to
the conservation of the gene treasuries of agricultural plants is worrying the researchers of EVIKA,
Polli, the Institute of Experimental Biology and Nigula Nature Reserve.

It is necessary to prepare and adopt legal acts on the protection of the collections of agricultural
plants (genetic treasuries). These acts should guarantee that the liquidation as well as the fundamen-
tal restructuring of these collections would not depend on arbitrary decisions of any officials. The
problems of funding and maintenance of such collections should also be legally guaranteed.

It has to be kept in mind that genetic diversity is essential for the survival of agriculture.

2.2. Breeding of farm animals

Two old Estonian local animal breeds — the Estonian cow (Estonian rural cattle) and the Estonian
horse have been entered into the list of the most endangered animal breeds of the world (“World
Watch List”).

The Estonian cow has inhabited this area already from the ancient times and it has been an initial
breed in breeding other local breeds (Estonian Black and White cattle, Estonian Red cattle). In the
Soviet period, the number the animals of this small and lightweight (400480 kg) breed decreased
from 12,799 (1945) to 620 (1994), now the number is about 1000.

The Estonian Horse evidently reached our territories together with our forefathers. The ancestors
of the horse breed were Asian-Mongolian horses, which had been mixed with North European wild
horses. The Estonian Horse is a stout and undemanding animal, remarkably well adapted to the poor
seaside pastures of West Estonia. Until the 18t century, it was the only widely spread horse breed in
the whole Estonian territory. The Estonian Horse was used in the breeding of the famous Tori Horse
and the Estonian Draught Horse. The number of all Estonian horses is small. The present situation
of the most ancient Estonian horse breed is by far the most worrying.

Other Estonian original animal breeds are the Estonian White-headed sheep and Estonian Black-
headed sheep, the Estonian Country-breed pig and the Estonian Large White pig.
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Current Situation

In December, 1997 the Riigikogu (Estonian parliament) adopted the Amendment Act to the Farm

Animals Breeding Act, in which the following issues of EU Directives included in the White Book are

partly applied:

1) pure-bred breeding cattle;

2) zootechnical standards applied to the breeding of pigs;

3) pure-bred breeding sheep and goats;

4) zootechnical and genealogical conditions in connection with the trade of horses. In these legal
acts, zootechnical and genealogical requirements for the marketing of pure-bred farm animals are
set out, together with the principles which are applied to the import of animals, their semen, ovule
or embryos from the third countries.

State supervision over farm animal breeding, according to the legislation, is performed by the Animal

Breeding Inspection.

3. Organic Agriculture

Organic agriculture is defined as a self-acting, sustainable agro-ecological system, which uses local
and renewing resources. Organic plant production is based on the conservation of the soil structure
and fertility, together with crop rotation. Organic agriculture aims at improving the plants’ natural
resistance to pests and plant diseases. The use of mineral fertilisers and synthetic plant protection
products is prohibited. The number of farm animals has to be in correlation with the area of land.
Animal feed should originate from the same animal farm and manure has to be handled in a manner
that is as harmless as possible to the surrounding environment.

Organic production is regulated by international standards IFOAM Basic Standards) of IFOAM
(International Federation of Organic Agriculture Movements). They apply to both plant production
and animal husbandry. Most of the supervisory organisations of organic agriculture have based their
activities on the above mentioned standards. More than 500 member organisations belong to IFOAM,
including Estonian Union of Biodynamics. In the EU, organic agriculture is regulated by a EU Regu-
lation (EEC) 2092/91. Until now, the regulation is applicable only to plant production. A correspond-
ing regulation for animal husbandry is being prepared.

Organised activity in connection with organic agriculture started in Estonia in 1989 with the
establishment of Estonian Union of Biodynamics (EUB). Despite its name, this union unites all peo-
ple who are interested in organic agriculture. Different training courses and international seminars
have been held, farmers have been sent to practical training to Finland, Sweden, Denmark and
Germany to the farms which apply the principles of ecological or organic agriculture. The union has
its regional representatives in several regions of Estonia: Harjumaa, Léd4nemaa, southeast Estonia,
Parnumaa, Raplamaa, Saaremaa and Viljandi. In addition to these, organisations such as the Asso-
ciation of Organic Producers of Lédnemaa, the Saaremaa Union of Biodynamics, and the BIOS in
southeast Estonia exist. All in all there are 120 organic farmers in Estonia (including the farmers
who are passing the conversion period). However, many of these farmers have not applied for the eco-
label in the recent few years, as the eco-label does not mean any premium prices at the market.

The organisation responsible for the information and development of projects regarding organic
agriculture is a non-profit organisation called the Centre of Ecological Technologies. They have been
issuing a quarterly newsletter “Organic Agriculture” since 1996, organise training courses, maintain
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the database of organic farmers and carry out scientific research projects. On June 11, 1997 the
Parliament adopted the Organic Agriculture Act which legitimises the main issues of the Regulation
“Organic Agricultural Production and the Use of Relevant Labelling” included in the White Book.
Since 1 January 1999, eco-label authorisation has been granted to the Estonian Union of Biodynam-
ics and BIOS of southeast Estonia (pursuant to Regulation No.155 of Dec 14,1998 by the minister of
Agriculture). State supervision over the compliance with the requirements is performed by the Plant
Production Inspection and the Veterinary and Food Inspection.

A large-scale conversion to organic agriculture would help to reduce the distributed pollution
caused by agricultural production, especially in connection with the use of biogenic substances and
pesticides) and protect the fertility of soils.

4. The use of mineral and organic fertilisers

The excessive use of fertilisers, which did not conform to the requirements of Fertiliser Norms, brought
along an extensive pollution of arable lands during the past few decades. In the 1950s, 5.7kg of N, 9.3
kg of P and 20 kg of K per hectare were applied. In addition to this, 4.2 t of organic fertilisers were
applied. In the 1970s, the corresponding numbers were already 72.1 kg of N, 24.6 kg of P and 66.7 kg
of K whereas the quantity of organic fertilisers had risen to 10.5 t. (Table 1).

The main reason for a dramatic de-

Table 1. The application of fertilisers in 1910-1997 crease in the use of organic fertilisers in
— the 1990s was the decrease in the number
Org. fertilis. t/ha N P K NPK of farm animals and the increase in the
1910-1914 5 0 1 0.5 1.5 price of the peat used for bedding. Their
1940 / 1 > 3 9 comparatively high price and the limited

1950 4 6 9 20 35 ] yeas . .
1960 5 12 18 32 62 possibilities for getting loans for invest-
1970 10.5 72 25 67 164 ments cause the limited use of mineral fer-
13;2‘1338 1142 5 gg gz ;Z g?i tilisers. Hence the use of fertilisers per one
1995 16 22 4 5 32 hectare of arable land by 1997 decreased
1996 10 19 3 3 25 more than 6 times as compared to 1988 (fig.
1997 20 3 4 27 1). The extensive pollution of the last dec-
ade resulted in major eutrophication of in-
300 land waters and the pollution of ground
~ mineral fertilisers total waters; the latter being especially notice-

250 - ---- it fertili . .
....... :;(;:gen ertisers able in north and central Estonia. The
200 4 = K20 eutrophication of inland waters is, accord-
ing to the Estonian Red Data Book, consid-
150 ~ ered to be the main peril factor for 2 spe-
100 4 cies of algae, 4 species of mosses, 4 species

of tracheophytes and 58 animal species.
50 4™ Starting from 1988, the use of both or-
ganic and mineral fertilisers started to de-
0 ‘ ‘ ‘ ‘ crease slowly; from 1993 the decrease was
1988 1993 1994 1995 1996 1997 i el )
rapid. At present, the application rate is
Figure 1. The use of fertilisers 1988-1997 stable at a quite a low level.
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Current Situation

The most important legal acts which regulate the use of fertilisers are “Modification and Amendment
Act to the Water Act” (RT 1 1996, 13, 240), “Restrictions in the Use of Fertilises and Waste Water
Sediments”, Appendix 1 “Restrictions to Fertilization Arising from the Requirements for the Environ-
ment” (RTL 1994, 35) and the “Emission Tax Act” (RT 1 1999, 24, 361). Upon the use of fertilisers, the
restrictions and precepts by HELCOM have to be followed. The “Nitrate Directive” and the “Accepted
Agricultural Practices Guidelines” are being prepared.

5. Plant Protection Products

An integrated plant protection system which is intended to be effective and, at the same time save the
environment, is being developed. This system combines the use of plant varieties which are resistant
to plant diseases and pests and competitive as compared to weeds. It also includes the application of
crop rotation, seed growing system and modern land cultivation methods. Chemical plant protection
products and pesticides are still being used.

The peculiarity of Soviet agricultural technology was the unlimited use of herbicides and highly
toxic and allergenic insecticides. The use of pesticides increased noticeably at the end of 1950s. The
peak of the use of pesticides was the period 1981-1989 when chemical treatment was conducted on
more than 500,000 hectares. Annual average application of pesticides was 900...1100 t (active ingre-
dient), which means 900 — 1,100 grams per one square meter of sown fields. The “record” year was
1986, when 2,067 tons of pesticides (1 kg per hectare) were used. Due to the poor financial situation of
the farmers the use of pesticides has rapidly decreased (Table 2).

Upon giving the evaluation, it has to be taken into account that since new and more effective
products have come the rates of application per hectare are a lot lower. While in 1988, nine hundred
eight (908) tons (active ingredient) of pesticides were used, then in 1991 only 484 tons, in 1993 202.5
and in 1995 two hundred sixteen (216) tons were used, respectively. During the last few years, the
rate of use has stabilised. During the period of 1993-1997, two hundred five (205) grams of pesticides
per hectare were used on average. These figures are a lot smaller than those of western Europe.
Estonia has rejected several highly toxic insecticides and the use of some plant protection products
will remain prohibited pursuant to the Plant Protection Act.

Among the pesticides which are used in Estonia 78-80% are herbicides, 10—12% are fungicides, 4—
6% seed-treating chemicals and 2—-5% insecticides. Most of the pesticides belong to the group of low
toxicity substances the lethal dose (LD50) of which is over 1,000 mg/kg. Most of these pesticides are
comparatively harmless to the environment.

According to Estonian Red Data Book,

Table 2. The use of pesticides pesticides are a main peril factor for 2 spe-
a/h cies of vascular plants and 2 animal spe-
g/ha .

Pesticide 1993 1994 1995 1996 C1es.

Fungicides 0.9 0.7 1.3 1.0 . .

Herbicides 11 1.0 09 06 Current situation ,

Chemical seeds The Plant Protection Act establishes only

treatment agents 0.2 0.3 0.4 0.5 general principles. The approval of the

ig?gigﬁes (1)1 (1)2 2; g; “Procedures for the Importation and Mar-

101 . . . .
Desiccants 0.4 0.9 1.3 0.9 keting of Plant Protection Products” and
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Regulation No.48 by the Government of the Republic, “The Approval of the Procedures for the Regis-
tration of Plant Protection Products,” partially apply the requirements of the Directive 79/117/EEC
(prohibition of marketing and use of plant protection products containing certain active ingredients).

Estonia has adopted the International Plant Protection Convention, the Convention of Helsinki,
and follows other international agreements on international trade (FAO Code 3 of Conduct ..., PIC
Procedure etc.).

Supervision over the marketing and use of the plant protection products is performed by the Plant
Production Inspection.

6. Animal farms and manure handling

There were 286 large animal farms with 566 cows in each on an average in Estonia in 1985. Two
bigger “pig factories” (Viiratsi and Péarnu) produced 4,500 and 6,500 tons of meat per year. The con-
centration of animal husbandry into gigantic farms brought along big pollution problems. The reason
for such pollution was mostly the absence of a requisite manure handling system. Until the 1970s,
large cowsheds were constructed without manure silos. Afterwards, the silos were built but in most
cases they did not meet the requirements for environmental protection. A serious problem was the
handling of the big quantities of slurry from the gigantic “pig factories,” as there was a huge number
of animals compared to the limited area for spreading the slurry. It thus seriously polluted the sur-
rounding environment. By 1995, the number of farm animals had decreased two times and their
distribution was more even (table 3).

Current Situation

General principles have been set out by
Table 3. The number of farm animals as of 01 January in the “Modification and Amendment Act to
thousands Water Act” (RT 1 1996, 13, 240), the Regu-
lation No.23 of 1994 by the Minister of the
Environment “Restrictions in the Use of

1980 1990 1995 1996 1997

Farm [animals 819 758 420 370 343 Fertilisers and Waste Water Sediments”,
incl. cows 314 281 211 185 172 . « .. e
Pigs 1086 960 460 449 208 App§nd1x 1 Restrlctléns to Fertilisation
Poultry 6843 6537 3130 2911 2325  Arising from the Requirements for the En-
Sheep 154 139 62 50 45 vironment” (RTL 1994, 35).

7. Land improvement and soil

7.1.  Land improvement

The classical definition of land improvement describes it as a system for improving the cultivation
value of soil. This was the goal of land improvement already at the times of Iron Age, and in the 17t
century actual draining of lands began. A big step forward was made during the first half of the 19t
century when ditches were replaced by pipe drainage. This influenced the biological diversity at
much larger areas. A review of introducing new drainage systems by five-year periods is shown in
Table 4.
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Table 4. Constructed melioration Work on general drainage sys-

tems practically ceased in 1991, and

(thousands of ha) instead work was started on farm

Years Drainage total Including pipeline drainage )

lands. Together with the systems
Until 1950 4.9 1.5 which were handed over from the
1951-1955 70.5 8.0 .
1956-1960 95.7 56.6 ownership of Land Improvement
1961-1965 131.7 100.5 State Bureaus, drainage systems
13??"13?2 ;ggg 13?2 owned by the farmers constituted
1976-1980 150.0 135.0 97,000 ha (13.2%). Hence, we may
1981-1985 88.4 79.5 say that until the present day most
1986-1990 80.5 69.2 land improvement systems are still
1991-1995 26.0 12.5 d by the state. Dat. .
1996-1998 18 0.3 owned by the state. Data concerning
Total 1045.2 800.8 the evaluation of land improvement

situation is available in the yearbook

of 1990 of the Estonian Land Regis-
ter. According to this data, the area with insufficient drainage is 132.2 thousand hectares (21.7%). On
the basis of the research carried out by the Estonian Land Cultivation Institute, an additional 2.6% of
the drained areas may drop out of the lands which are suitable for cultivation.

Land improvement is not considered to be the use of either the land or other natural resources. It
is merely a measure to enable the optimal use of just one resource, the soil itself, or creates prelimi-
nary conditions for the use of such soil. Thus land improvement influences the biological diversity
only via its direct result. Artificial bodies of water or building protection zones usually increases the
biological diversity. Draining of a natural territory with an aim to grow crops on it may influence the
biological diversity in two different ways: in most cases it decreases the diversity but, in some definite
areas it can also have an opposite effect. This depends mainly on the biological diversity and the type
of landscape in the certain territory. If there is uniform biotic community throughout the whole
territory then introducing agricultural crops means an increase in the biological diversity. In the case
of existing agricultural landscape, such introduction of crops means a decrease in the biological diver-
sity in the territory. So we may draw a conclusion that land improvement changes the structure of the
types of landscape alongside with the biological diversity. As a result of large-scale draining during
the Soviet period the biggest harm was done to the wetlands and their typical plants: helophytes,
Cladium, Selaginella etc. This large-scale draining has worsened the situation of the population of
Margaritifeera margaritifera, an animal species of I category.

In most cases, draining decreases biological diversity. It is one of the main causes of the loss of
wetlands. At the same time, draining is essential for land cultivation and we have to admit that in
some cases it has a positive influence on biological diversity. Pipeline drainage as a rule, has a stronger
impact on the biological diversity than simple ditching. Open draining ditches can even act as impor-
tant microbiotopes.

Considering the present situation, it is unnecessary, and from the position of biological diversity
absolutely inadmissible, to drain the areas which have not been drained yet and to rectify the existing
natural brooks. Naturally, at least part of the drained lands has to be kept suitable for agriculture.
Open drainage should by no means be replaced by pipeline drainage; in places, even restoring of open
drains could be considered. The sluices of drainage systems under reconstruction (in the case of larger
systems also inside the system) should be supplied with carrs or ponds. Control devices have to be
built for the ditches which flow in limestone surface and trees and bushes have to be planted along the
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main drains. Such measures help to keep off the pollution, which may come from the drainage system
and also increase the biological diversity in the region.

Current Situation

The most important regulative acts regarding land improvement are the Land Improvement Act (RT
11994, 34, 534) and the Regulation by the Government of the Republic of Dec.29, 1994. Preparation
of land improvement design work, approval of technological requirements for land improvement,
issue of construction permits and the approval of the procedures related to the initiation and termina-
tion of the exclusive right for the use of water resources (RT 1 1995, 5, 46).

We can thus conclude that

+ The area of extensively used land in Estonia is sufficient to ensure maximum biological diversity
under the existing natural conditions.

*  Orientation of the previous decades on large-scale agricultural production has made the structure
of the landscape simpler from the standpoint of biological diversity (due to the concentrated na-
ture of agricultural production), and practically liquidated the areas with natural plant communi-
ties, which had developed in the course of former extensive production. Under the conditions of
free market economy this process can continue at an even bigger scale.

+ Inthe course of present campaigns of preparation of plans, no attention is paid to the protection of
biological diversity and modelling of such diversity outside the nature conservation areas.

+ No scientifically proven ground exists for the protection and modelling of the different structures
of landscape.

+ No real legal or organisational power exists for the protection and modelling biological diversity
outside the nature conservation areas.

7.2. Soil

Soil is the basis of agricultural production. The quality and fertility of Estonian soils is extremely
different in different regions. The areas with fertile soils are very much limited. Most of them are
already being used and the necessity of their protection and conservation has already been proven.
Reasonable use of our national treasure, fertile soils, are one of the most important problems related
to the protection of soils.

Socialist collectivisation caused substantial changes in the structure and technology of the use of
land. One third of the existing arable land dropped out of use, in some regions (Haanja, Otep&a
uplands, Sérve peninsula) even more than half of the former fields. These fields were replaced by new
ones, mostly on the virgin lands, including drained wetlands. Cultivation of peat and light sandy soils
on steep slopes brought along intensive deflation and erosion caused by water. There are about 105,800
ha of land which is endangered by erosion, which cannot be opened to the waters from either rainfall
or spring thaws (uplands of south-east Estonia, Vooremaa) and 542,900 ha of land which is endan-
gered by deflation (lowlands of West-Estonia and islands). Making large fields in these regions is out
of question.

Current Situation

The legislative basis for the protection and use of soil is not complete. The Soil Act is being prepared
at the moment. It should reach the Riigikogu in 1999.
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The reasons for degrading of soils are the following:

+ mechanical: heavy agricultural machinery have caused and are still causing the degradation of
soils. This has a serious impact on the yield. The soils of southern Estonia are especially suscepti-
ble to compression;

+ biological: this is the result of pollution (bad handling of manure and slurry, inadequate machin-
ery which have a negative impact on the microbe balance in the soil). Another factor is incorrect
crop rotation: monocultures and constant lack of organic substance in the soil.

+ chemical: the result of excessive use of fertilisers and pesticides. This was an actual problem at the
time of collective farms. Agro-chemicals, fuels and lubricants were cheap and thus easily accessi-
ble. Even now, it can be felt in the direct vicinity of old storehouses where fertilisers, agro-chemi-
cals and fuels were kept.

+ degradation caused by construction works: this is a serious problem both for Estonia and for other
countries all over the world. One hundred thirty thousand (130,000) hectares of fertile soil is
wasted under buildings and other constructions.

+ degradation caused by lifestyle: pollution coming from villages, company constructions etc.; this is
largely related to the previous cause.

+ improper organisation of land cultivation can also cause erosion and aggravate problems which
are caused by soil compression.

8. Common Agricultural Policy (CAP) and biological diversity

The common Agricultural Policy (CAP) was established in 1957. Now it is the most complex policy of
the EU, which needs the biggest funding and which has always been extremely difficult to change. By
the end of the 1980s, a common decision was taken about the necessity to reform CAP. As a result of
the reforms of 1992, the subsidies for the producers were decreased and simultaneous unification of
prices at the world market was started. The essence of the reform was that for the main branches of
agriculture (grain production and animal husbandry), the system of production subsidies was changed
for the direct subsidies to the farmers. These subsidies are based on the area of arable land and the
number of farm animals.

Starting from 1992, the aspect of environmental protection has also been included in CAP. It
means that subsidies can also be granted for the purpose of afforestation of agricultural lands or
environmentally sustainable agricultural production. The latter is based on the so-called attending
measures, which were elaborated in the course of the reform:

*  Regulation 2078/92/EEC which regulates the connections between agriculture and environmen-
tal protection;
*  Regulation 2080/92/EEC which regulates afforestation of agricultural lands.

The reforming of CAP has not ended yet — the European Commission has made a proposal to keep
decreasing the subsidies for agricultural products within Agenda 2000 and concentrate more on the
protection of environment and landscape. This does not stimulate the growth of production but gives
farmers an opportunity to have an extra income for environmentally friendly land cultivation.
Measures for agricultural-environmental protection are defined by the EU Commission regula-
tion 2078/92 on Methods of Agricultural Production Consistent with the Requirements to the Envi-
ronmental Protection and Conservation of Rural Districts. This regulation forms a framework for
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most of the programs, which concern agriculture or environmental protection within EU. Differently
from the previous code, the application of 2078/92/EU is compulsory for member states, but optional
for farmers.

The agricultural and environmental protection policy of EU aims at:

+ decreasing the pressure caused by intensive agricultural activity on the environment.

+ diversification of the incomes of farmers and facilitating the development of rural districts.

Under the conditions of modern agricultural production it is often difficult for a farmer to comply with
all requirements to the environmental protection, although EU has adopted several legislative acts
for such purposes: directives on the use of pesticides and nitrates, the following of which is compul-
sory for all member states. Agro-environmental Regulation enables farmers to get an extra income
for their activities in these fields of environmental protection, which are considered to be a priority in
a corresponding member state and in accordance with preliminary measures elaborated by the mem-
ber state.

The scope of these measures is designated by member states according to their possibilities and
environmental conditions. Measures can be horizontal (applicable to the whole country) or zonal
(considering the environment and traditional lifestyle of a certain area).

The application term is usually not less than 5 years. In the case land is dropped out from agricul-
tural production for a long-term period, the term may be extended up to 20 years. Measures are co-
financed by EU: in the amount of 75% in target regions, in the amount of 50% in other regions.

Subsidies can be applied to the farmers who:

+ substantially decrease the use of fertilisers and pesticides or continue the process of decrease the
use of such products, who convert their agricultural production into organic agriculture, or, who
continue organic production;

+ intensify plant production (including animal feed production), continue the intensification proc-
ess, or convert their fields into extensively used pastures;

+ decrease the number of sheep and cows per one hectare of pasture or grazing land;

+ use other methods of agricultural production which conform to the requirements to environmen-
tal protection and the protection of natural resources; whose activities include the protection of
rural areas and landscapes ( the maintenance of field edges and shore lines) or, who breed local
endangered plant varieties/animal breeds;

*  maintain abandoned fields or forests;

+ take their land out of production for at least 20 years for the purpose of environmental protection
(conservation areas of biotopes, national parks or water conservation areas).

During the validity of the Regulation i.e. from 1992, the following measures of environmental protec-
tion have been applied in the areas with extensive agriculture via Regulation 2078/92:

+ decrease of the use of chemical pesticides and fertilisers,

+ long-term taking land out of agricultural production,

+ conversion of arable lands into extensively used grasslands,

+ facilitating organic agriculture,

* introduction of integrated production methods,

*  protection and maintenance of landscapes,

* conservation of local endangered plant varieties and animal breeds,
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+ increase of biological diversity (formation of strips of biotic communities, conservation and main-
tenance of semi-natural communities etc.).

In connection with the protection of the agricultural environment, special attention is paid to the
protection of biological diversity. The issue has gained importance both in Europe and in the whole
world during the few past decades. The Agro-Environmental Regulation enables to support the con-
servation of semi-natural biotic communities on the agricultural lands by applying measures such as
coppice, maintenance of valuable grasslands and pastures, prevention of improper use of pastures,
seasonal restrictions in production activity (e.g. during nesting period).

Measures for the afforestation of agricultural lands are set out in EU Regulation 2080/92. Support
programs for the measures of forestry applied in agriculture.

The aim of the Regulation is to facilitate the afforestation of agricultural land with a purpose to:

+ protect the environment and soils,

* increase timber production,

* decrease agricultural production.

The Regulation is not compulsory to a member state. In order to comply with its requirements a
member state may compile a national program of afforestation of lands for the period of 5 — 20 years
with EU support in the amount of up to 75% in the target area. Member states may draw up plans for
afforestating certain regions according to the diversity of the environment, natural conditions and
the situation of agriculture. In case the member state has compiled such a program which conforms to
the aforesaid Regulation, the participation of farmers in the program is optional.

The afforestation program for farm lands aims at compensating the losses in the farmers’ income or

the additional costs related to the application of the following attending measures:

+ planting of forest,

* maintenance of forest plants during five years,

* investments into the forest lands — the establishment of protective strips, watering places and
forest paths.

The main objective of the Estonian afforestation program for farmlands is to regulate the use of land

in connection with the fact that a large part of agricultural land has dropped out of use in certain

regions of Estonia and the maintenance of landscapes. Upon designing the program long-term impact

on the landscapes and biological diversity has to be considered. The agro-environmental Program

determines the scope of afforestation of abandoned agricultural lands.

Objectives

1. Semi-natural communities

+  Ensure the conservation of semi-natural communities inherent to Estonia.
2. Variety and animal breeding

+  Ensure the conservation of species and varieties inherent to Estonia.

+ Ensure the conservation of animal breeds inherent to Estonia.

3. Organic agriculture

+  Support the development of organic agriculture in Estonia.
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+  Harmonise the legislation concerning organic agriculture in Estonia with the requirements of the
corresponding legal acts of the EU.

4. Use of mineral and organic fertilisers

+  Decrease the pollution caused by the use of organic and mineral fertilisers and improper manure
handling.

+ Introduce the requirements and recommendations by HELCOM and EU on the use of mineral
fertilisers, manure and poisonous chemicals.

+ Change the number of farm animals; bring the number into accordance with the area of arable
land or field.

5. Plant protection products

+  Minimise the use of plant protection products, introduce the principles of integrated plant protec-
tion system.

+  Use plant protection products which are less harmful to the environment and humans, and which
are in compliance with the established hygienic requirements for agricultural products and mini-
mise the burden of contamination of the environment.

+ Wider use of biological plant protection products, making information of such products available
and introduction of environmentally sustainable programs.

6. Land improvement. Soil

+ Ensure long-term use of improved lands taking into consideration the peculiarities of landscapes,
their resistance to pressure and social needs of a region.

+  Ensure the protection and sustainable use of soil.

4.8. TRANSPORT
1. Transport and biodiversity

Transport has both direct and indirect impact on biological diversity, from the physical destruction of
biotopes by infrastructures to the greenhouse gases which are created by transport means. These, via
the global climatic change, can in the most unpredictable way change biological diversity. The impact
of transport on the environment has a far-reaching and often irreversible character. In most cases,
the negative influence of transport is understood as the direct pollution, which is caused by the ex-
haust gases of vehicles. Air pollution, however, is only one part of the use of infrastructures and the
long chain of production and consuming of the products of the automobile and oil industries. For that
reason, equipping cars with catalytic converters, which reduce the amount of nitrogen oxides does not
solve the problems related to the decrease of resources, the disasters connected to oil transport or the
massive attack by the artificial environment.

Technical measures have, to some extent, helped to make vehicles more economical and reduce
the amount of wastes, but these measures seem to be inadequate compared to the growth of traffic in
general. Problems connected to the space taken up by transport means can be solved only through
transport policy and through the regulation of the use of land. The higher the speed and the more cars
involved, the more space is needed for organising traffic problems. In Estonia, the extension and
construction plans of roads have been explained as a measure to decrease the exhausts, as at a low
speed of vehicles the level of exhaust gases in the air is comparatively high. Such evaluation does not
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take into account the fact that this kind of solution gives rise to the growth of the general amount of
traffic, use of resources and use of space. These, in turn, impose a heavy load on the environment and
natural diversity.

1.1.  Impact of transport on natural diversity

Physical impact
+ Biotopes are directly destroyed by transport-related infrastructure
+  Biotopes are destroyed in the course of mining natural resources in quarries. The natural re-
sources are used for the construction of infrastructure
+  Fragmentation of biotopes, barrier effect
+ Injuries and death of individuals in traffic
Transport means and infrastructure spread certain species, they act as migration corridors
+  Disturbance caused by increased noise and decreased visibility (lighting, cloudiness of water)
* Vibration and changes in streams
In addition to the direct use of land by transport infrastructure, the development of connections also
facilitates the expansion of human settlements (especially sub-urbanisation and cities with dispersed
structure) and the massive attack of the artificial environment on nature as a whole.

Chemical impact

1. Local impact

+  Combustion of fuels produce carbon monoxide, nitrogen oxides, heavy metals, organic compounds
and solid particles. At high concentration levels they influence the physiology of both plant and
animal species and act as carcinogens.

* In connection with the maintenance of infrastructures salt and chemical compounds cause pollu-
tion (urea and acetates at the airports). By contaminating soil and ground water these compounds
are capable of changing the biotic communities.

+ Disasters related to hazardous cargo and filling stations cause the contamination of ground water.
Big oil leakages destroy sensitive coastal biotopes and communities.

*  The amount of hazardous waste produced by the transport sector is large (batteries, catalysts,
waste of lubricants and solvents). In case they are not properly disposed of, the contamination of
soil and ground water is inevitable.

2. Regional impact

* Nitrogen and sulphur oxides coming from transport have a role to play in the genesis of acid rains.
In Estonia, due to the neutralising effect of limestone near the surface, acid rains have not had a
hazardous impact. These chemical compounds, however, have played a major role in the
eutrophication of the Baltic Sea.

+ Nitrogen oxide, carbon monoxide and volatile organic compounds produced by transport means
produce, by the agency of sunlight, extremely reactive photochemical compounds (ozone in par-
ticular) which cause extensive damages to plant life and health.

3. Global impact

* Transport is responsible for the rapid increase of the concentration of several greenhouse gases
(CO,, N20, CFCs, vapor). Thirty percent (30%) of the waste CO,, comes from transport.

Biological impact
Many foreign species are transferred to new areas by means of transport. Transport corridors of low
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activity, as well as bridges, make it easier for some animal species to move around within larger
areas, thus facilitating the inhabitation of new biotopes, genetic exchange between different populations
and the rise of new populations.

1.2. Impact of different means of transport on natural diversity

If we take a closer look at different types of transport and their impact on natural diversity, we can
say that railways and water transport are comparatively sustainable means of transport. This is
because their need for resources, energy and space per unit (t/km passengers/km) is many times
lower than that of car or air transport. Air transport can be characterised by a high rate of energy
consumption and its direct negative impact on the ozone layer. Air transport is noisy, and flight
corridors often cross birds’ migration corridors. Chemicals used at airports often penetrate into the
soil surface and ground water. Water transport has its own negative sides: dredging of harbours and
steamer tracks, ice breaking, bilge water and accidents with hazardous cargo influence water organ-
isms and sensitive coastal communities. The infrastructure of inland water transport (construction of
canals, dredging and rectification of rivers, bank protection) causes the fragmentation and perishing
of biotopes. The latter is often the result of the removal of large quantities of subsoil. The infrastruc-
ture of car and railway transport is responsible for the fragmentation and decrease of natural
biotopes (see: the chart below). Additionally, it creates barriers, causes noise, and contaminates soil,
air and water. At the same time, water
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1.3. Influence of overland transport on biological diversity

Any linear infrastructure, either man-made (roads, forest tracks, electricity transmission lines, ditches
etc.) or natural ones (rivers, coastline etc.) have undoubtedly a negative (rarely positive) impact on
the biological diversity in the nature. Let us have a closer look at some of the types of impact.

Barrier effect
A linear infrastructure diffuses biotopes of different species and creates obstructions in free migra-
tion for individuals, both inside of a population as well as between the different parts of a biotope or a
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population. Such an impact has its positive and negative features. Firstly, if barrier effect occurs too
often, it splits the population up into smaller and smaller parts and through the prevention of its
natural reproduction, finally the population perishes. We cannot talk about free development of the
diversity of species if we prevent a species to migrate freely. Through creating barriers we cut some
territories off from the possibility to “accommodate” certain species. In a wider sense, the prevention
of migration within a population may bring about the emergence of a totally new species, but only on
the condition that the barrier has been permanently set up between sufficiently large parts of the
population during a sufficiently long period, and provided the parts of population have not been
dispersed in some other manner.

In Estonia, we can mention the barrier effect only in connection with larger highways (Tallinn—
Tartu, Tallinn—Narva, Tallinn—Parnu). Smaller roads can also form a barrier, but only for the organ-
isms whose spreading is already obstructed by some natural barrier. At the same time, the sensitivity
of these organisms (several species of invertebrates) to major changes in the environment is usually
higher than in larger organisms. The diversity of species among these groups of organisms is consid-
erably greater.

The barrier effect will have an even greater impact when fences against animals will be put up at
the most hazardous sections of the road along the new roads under construction (Tallinn—Tartu—
Luhamaa).

Perishing of animals and birds in traffic accidents
The clearest destructive impact of linear infrastructures on wildlife species is the loss of animals that
are trying to overcome the barrier. This happens to species with the most active migration, whose
periods of migratory activity coincide with peaks in traffic. Species that perform massive invasions
are also in danger; the worst thing is that the most active migratory part of these populations consists
of younger animals. Another cause of perishing is when animals, which are seeking warmth at night
on roads warmed up by the sun in the daytime, gather on the roadsides and are thus very vulnerable.
The density of traffic in Estonia, as compared to the corresponding numbers for other European
countries, is comparatively low. The density reaches 10,000 — 15,000 vehicles a day in the busiest
sections of the Tallinn—Tartu highway, but the density is growing from year to year. We do not have
regular statistics about the number of animals who perish on the roads, in electricity transmission
lines or ditches. Information is given mostly about animals that are killed by cars within Lahemaa
National Park (Tallinn—Narva road) and in the road section between Kose and Méo of the Tallinn—
Tartu highway. This indicates clearly where the main migration areas of animals are. But there are
no statistics whatsoever about the cases of massive perishing of smaller organisms. Neither is there
any analysis of the possible reasons of such cases.

Disturbance

An area with a width of approximately one kilometre from each side of a road is considered to be the
range of direct influence. The biggest range of influence, in the case of motorways, is to bird populations.
Bigger animals usually keep a distance of 100-200 meters from the roads unless their instincts ap-
pear to be stronger than their fear during their activity periods. The factors of direct disturbance are
noise, lighting at night, chemical compounds spilt on the roads and littering the roadsides.

Invasion of new species
The construction of every new linear structure brings along the appearance of new limiting areas,
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new ecotones and thus the appearance of new biotopes. These new niches are first inhabited by
invading species (ruderal plants, rodents, pests) which have arrived by transport. We could call it a
positive impact on the biological diversity as the number of species grows. But usually these invading
species, with their extreme vitality become strong competitors to the endemic species and in the end
simply extract them.

Destruction of biotopes

The construction of linear infrastructure always means crossing biotopes and dividing them into
smaller sections. Such fragmentation can often be hazardous to the diversity of natural species and
biotopes. Therefore all linear infrastructures should be designed so that they followed the structures
and borders of already existing natural biotopes. Smaller and more sensitive biotopes should not be
cut off from their base biotope (for this reason it is not wise to construct a road between a forest and a
swamp when on the other side of the swamp there is a field). In any case, the main rule is that an
already existing semi-natural biotope is always more resistant to the results of fragmentation than a
neighbouring natural biotope.

2. Main trends in the development of transport in Estonia

During the last 10 years, motorization has been very fast in Estonia (see the chart). Concerning
passenger transportation, public transportation has largely been replaced by the use of private cars.
While in 1990, inside Tallinn 90% trips were made by public transport, in 1997, the corresponding
figure was 40%. Passenger carrying on trains has decreased by 75% during 7 years. Fortunately,
railway has managed to keep its position in the transportation of goods — over 80% of transit traffic is
done by railway.

The number of cars per 1000 inhabitants is
equal to Europe’s average.
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port. Communications 1997, Statistics board, 1998, Car Register) in Tallinn, 1991-1998
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Passenger conveyance turnover of public and car transport, 1992-1998
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The biggest transport-related problems are
the growth trend of car use, the development of car-centred infrastructure as a priority, and the
growth of demands for traffic services. Although the impact of transport on biological diversity is now
comparatively small, it can, due to short-sighted transport and land use policy be much more serious
in the future.

Another potential hazard for the environment is the development of transit trade, as the majority
of the transit goods in the East-West direction belong to the group of risky freight (crude oil products)

and the growth of the haulage industry requires significant road construction.
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Examples of indicators in the transport sector which affect biological diversity

The present short review cannot give thorough statistics about the influence of transport on biological

diversity in Estonia, as a system for monitoring, data collection and analysis does not exist. Informa-

tion directly regarding transport as such is available, but for making comparisons, most of this infor-

mation is suitable only starting from 1992. In order to understand how big the pressure of the trans-

port sector on biological diversity is, and to evaluate the changes, the following factors should be

observed:

3.1.  Indicators of pressure

How big is the pressure caused by transport and what are the possible risks to biological diversity?

area of lands and their density per 1,000 km which are under transport infrastructures

total passenger and freight amount and distribution by means of transport

traffic density on highways

total amount of risky freight and disasters

amount of energy used by transport by the sources of energy

amount of natural resources needed for the construction and maintenance of vehicles and infra-
structure

amount of solid and hazardous waste from the transport sector

amount of contaminating substances from vehicles which goes into the air, water and soil
crossing of transport corridors with heavy traffic (over 2000 vehicles a day) and the migration
corridors of animals and birds.

range of territories where noise exceeds the acceptable rates (> 656dB in the daytime, > 55dB at
night.
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3.2. Indicators of state

Evaluation of the influence caused by transport; how does the pressure show in the state of the

environment?

*  number of animals and birds killed in traffic

+ rate of plant and health damages caused by transport

* concentration of contaminants caused by transport in water, soil and air

+ size of territories which are not fragmented by transport infrastructures, how many territories of
10, 50, 100 km? which are not fragmented

+ spreading of foreign species by means of transport

+ vitality of plant and animal populations in the vicinity of transport corridors

3.3. Indicators of counteraction

Which measures are taken to reduce, alleviate or prevent the impact of transport on natural diver-

sity?

+ amount of subsidies and investments into sustainable means of transport and rates compared to
other means of transport

* projects of public transport and environmentally sustainable transport

+ cost of public transport as compared to revenues

* traffic and speed limitations

+ traffic calming programs

* programs to reduce the total amount and demand for transport

+ regulating of land use and traffic, integrated transport development programs

+ taxes imposed on transport services, vehicles and fuel; their purpose-orientation to reduce exter-
nal costs

* telecommuting; its proportion in total working hours

+ sales of goods and services via Internet

+ regulating of risky freights

+ use of recycled raw materials in the construction of infrastructures

* rate of use of environmentally sustainable construction technologies

* inspection of vehicles, exhaust control

* handling and reducing of waste produced in transport sector

* drawing up of EIA and SEA for transport projects

+ ecoducts, ecotunnels, noise screens, protection zones

* logistic programs

+ environmental audits of logistics and transport in companies

* education and science programs, campaigns for sustainable transport

° Summary, conclusions and objectives
The basis for transport management is not to satisfy the transportation needs of people and goods,
but to guarantee the effective access to homes, schools, service and business establishments, places of

employment and social interaction, and other necessities for life. In Estonia, the transport sector and
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institutional structure should develop in such a way that the everyday needs of people are satisfied
with the least amount of possible travel and goods transportation, and while consuming the least
amount of natural resources.

To decrease the impact on biological diversity, the whole scope of the transportation sector
should be considered — from the production and development of fuel, vehicles, and infrastructure,
and the related consumption of resources, to the global effects of transportation pollution.

Anticipation and prevention of the negative effects of transport

In solving the problems of transport, attention is paid to the causes for the increase in traffic and
other problems. Solutions to problems dealing with the influence of transport on biological diversity
are sought also outside of the transport and environmental protection sectors. Existing and unavoid-
able effects are dealt with and alleviated.

Employment of integrated transport policy — co-ordination and analysis among the types of
transport, and integrated implementation of human settlement and transport planning and environ-
mental protection.

Following the principles of “polluter pays” and “consumer pays.” All the external costs,
including the impact on biological diversity, must be reflected in the cost of transport service.

Preferential development of environmentally sustainable transportation types and improving
the level of transport service. Promotion of use of clean and economical vehicles and fuel with the help
of new tax policy and standards.

Scientific and educational work will be used to help explain the effects of transport on biologi-
cal diversity and offer environmentally sustainable solutions to transport problems.

Development of co-operation with neighbouring countries, Baltic Sea countries, and the Euro-
pean Union with the strategies and action plans.

The main objectives are:

1. Sustainable development of transport’s institutional system — by using spatial planning, the need
for transportation of people and goods is minimised, and effects of transport on biological diversity
is reduced. The amount of land under transport infrastructure is not significantly increased. The
land space presently under existing transportation infrastructure is redistributed to more effec-
tive transportation means in terms of land use (rail transport, public transport, bicycle and walk-
ing).

2. In the internal distribution of transport means, environmentally sustainable types of transporta-
tion and movement such as public transportation, light transport, railway and ship transport are
predominant. For the carrying out of daily activities, people are not dependent on the ownership
or use of a private car. The indirect promotion of private cars over public transportation is ceased.

3. In the planning, development and co-ordination of projects in the transportation system, damag-
ing effects on the environment are considered and precluded. The existing and unavoidable harm-
ful effects of the transportation system are alleviated by the development of an ecological network.
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4.9. TOURISM

1. Responsibilities in the field of tourism arising from the Convention on Biological Diversity
and other acts of law

The Convention on Biological Diversity (CBD) (art.6) requires the development of national strategies,
plans, or programmes for the protection and sustainable use of biological diversity, or the adaptation
of existing strategies, plans or programmes for this purpose. At the same time, the protection and
sustainable use of biological diversity must be integrated into relevant sectoral or cross-sectoral plans,
programmes or policies. These responsibilities tie in directly with the responsibility placed on the
Tourism Board to support the sustainable development of the national economy and the conservation
of cultural and environmental treasures through the planned development of tourism. At the same
time, according to its charter, the Tourism Board participates in the working out of tourism policy
and programmes.

Tourism, as an economic and business sector, has had less attention paid to it in Estonian legislation
than biological diversity. However the CBD also places specific responsibilities on tourism for ensur-
ing the protection of biological diversity.

The state has stated that forests have an essential role to play for the tourism and leisure indus-
tries from two aspects: hunting, and other leisure activities (the gathering of berries and mushrooms,
hiking, etc.). At the same time, the state must promote the education of the public in environmental
and nature protection issues and must support the creation of suitable infrastructure for this. The
responsibility for these tasks and their development lies within the forestry and nature protection
sectors.

There are therefore two departments directly responsible for ensuring the national planning of
the protection of biological diversity and sustainable development in the field of tourism (in the sense
of article 6 of the CBD) — the Ministry of Economic Affairs, and the Ministry of the Environment. They
both operate in conjunction with their subordinate offices. The ministries of agriculture and culture
also have a hand in these processes although this has not been specified directly.

When planning tourism, one must first of all determine the processes and activities that damage
or may damage biological diversity and assess and monitor the possible effects of these processes.
These are, of course, normal planning procedures.

The Act on Sustainable Development supports the above, considering tourism to be an economic
sector which directly affects the balance of nature and the conservation of biological diversity, and
one whose development must therefore be regulated by state initiated programmes. These programmes
must include a projection of the use of natural resources and of the condition of the environment. The
development programme is such an important document that the Government of the Republic must
approve its goals and completion date, and the parliament must ratify the programme itself. This
process has been followed in the case of the Estonian Forestry Policy document.

Biological diversity was neither overlooked in the Planning and Building Act (1995), according to
which a national planning policy statement must integrate the principles of long-term sustainable
development and physical and economic development. The national planning policy statement must
also make suggestions to ensure the conservation of various types of ecosystems and landscapes and
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create a system of natural and semi-natural communities to balance and compensate for the effects of
human settlement and economic activities.® The national planning policy statement must also desig-
nate recreation areas of national significance and determine the conditions for their use. Similar
principles hold for county and comprehensive plans. This means that, in addition to the above-men-
tioned institutions, two more groups of public administrators are included, by law, in the planning
process — county councils and local governments.

Two different types of planning are described above: the formulation of strategies, plans, pro-
grammes; and physical planning. All the above is related directly to the implementation of articles 6
and 7 of the BDS.

What then is the provision of biodiversity protection in the field of tourism? The CBD is our only guide
in this question since practically no national documents about this exist.

Biological diversity protection must be included in both domestic and international tourism plan-
ning. In situ protection must on the one hand organise and promote sustainable management and
nature utilisation, and on the other, provide information that will help people protect and preserve
biological diversity in protected areas, but also especially outside protected areas. This means that
tourism has an essential role to play in promoting public education and awareness in this field.

Estonian tourists (true, an insignificant number on a world scale) also have a responsibility to
preserve natural diversity when travelling abroad; this, however, requires a greater awareness on
the part of travel operators who must pass on and emphasise the relevant information to their clients.
This also demands closer co-operation with the tourism and nature protection organisations of the
countries of destination. Since Estonian tourists also visit developing countries and small island
states, which are mentioned separately in the CBD, then the points referring to them must also be
addressed. At the same time, tourism to developing countries gives these countries an opportunity to
use the money thus earned, including money from Estonian tourists, for the conservation of biological
diversity.

Many of our laws refer indirectly to, or are connected with, the issue of biological diversity in the
field of tourism, but none deal directly with this. Most attention has been focused on the regulation of
planning but no specific action plans have been drawn up. Nevertheless, a legal basis for their crea-
tion now exists.

If the need for ensuring the protection of biological diversity from and through tourism in Estonia
is little acknowledged and its regulation is in its early stages, then the role of our tourists and travel
operators in the same processes abroad is totally unrecognised.

2. About Estonian tourism policy and its possibilities to fulfil the responsibilities arising from
the CBD

An inescapable precondition for co-ordination of activities of different sectors in the field of tourism is
the unified interpretation of its fundamental notions and the precise definition of the roles of the
public and private sectors.

The notion of the tourism industry
One of the problems of tourism as an economic sector in Estonia, and to some extent in the rest of the

world, is that tourism concepts are not used consistently. In the Tourism bill (of Nov. 1998), the
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tourism industry sectors are presented according to the conventions used by leading international
tourism organisations and by the Tourism Board.

The following are distinguished as tourism industry sectors (§2, sec.2.):
1. Accommodation, from hotels, motels, and farm accommodation to caravan and camp sites;

2. Holiday transport — air, sea, road and rail transport;

3. Tourist attractions — both natural and man-made;

4. Travel service providers — nationally licensed travel agencies and travel operators;

5. Travel destination operators — public, private and non-governmental organisations and institu-

tions.

National tourism policy in the accommodation, transport, tourist attractions, and travel services
sectors is expressed through regulations concerning standards, consumer protection, taxation policy,
and licensing, international regulations, and through the marketing of the country as a travel desti-
nation. Nature, rural, sea, hunting, cultural, farm, and ecological tourism are all primarily product
and marketing categories which contain product-specific accommodation, catering, transport, tourist
attraction viewing and, travel operator services.

One must also take into account the proprietary rights pertaining to the tourism sector and the
fact that some activities extend beyond the field of tourism. In the case of accommodation, catering,
and transport businesses and tourist attractions, only a part of their activities are concerned with
tourism.

* Holiday transport businesses do not own or control the sea, air or road transport networks, air-
ports, car parks, or the activities of petrol companies or traffic regulation agreements.

+ In the case of tourist attractions, resources are more often in state or local authority ownership
than in private hands; the money raised from tourism will always cover only a fraction of the cost
of maintaining the attractions. If the income from admission charges exceeds 10-15% of the total
budget for the upkeep of the attraction then the object is under-financed. Tourist attractions with
an annual number of fee-paying visitors exceeding 150,000 are an exception.

The role of the public sector in the tourism industry

The Tourist Board, according to its charter, is the state’s representative in the field of tourism. The
Tourist Board employs 41 full-time staff, 18 of whom deal with questions of tourism policy, legisla-
tion, licenses and standards, European integration, international projects, product development, tour-
ism surveys, marketing, and information technology. Nineteen (19) work in county tourist informa-
tion centres, and 4 in the regional offices of the Tourist Board in Tartu, Pdrnu, and Paide.

Very many institutions in the Estonian public sector are involved in tourism. For instance, it is
within the competence of the Ministry of Agriculture to deal with product development, standards,
training, preparation of development plans, and marketing, acting thereby also as an enterprise and
travel operator (licensed and unlicensed). The Hunting and Recreation Department of the Forest
Economics and Information Centre acts as an enterprise, possessing a travel operator’s license. Na-
tional parks and protected areas have their own tourism projects and programmes. Museum staff,
school teachers, and commune and county council officials work as certified and uncertified guides;
tourists are offered accommodation in state financed sports and education centres and in buildings
belonging to public institutions. Nevertheless, most public sector institutions, including county coun-
cils and local governments, do not employ anyone whose duties are solely concerned with the public
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service aspects of tourism. Usually, responsibility for the regional development of tourism, as well as
other sectors, rests with the development department of the respective county council or local govern-
ment.

In conclusion, we can say that in the field of tourism the public sector in Estonia acts to a certain
extent as the public sector and to a certain extent as an enterprise. The public sector competes strongly
with private enterprises, using budgetary resources to finance a considerable proportion of its pro-
duction costs, marketing and training costs and investments. This is primarily the case in rural areas
and less popular tourist regions — regions that are therefore most sensitive in regard to biological
diversity conservation. This must be borne in mind when preparing the tourism development plans
and environmental regulation mechanisms for these regions.

If we add the fact that, except for regular passenger transport, the ca. 200 licensed travel opera-
tors and travel agencies, and the activities of certified hotels, the income arising from tourism often
changes hands without being properly accounted for, we can see that a regrettably large part of the
tourism in Estonia today belongs to the shadow economy, and in the absence of mechanisms and
channels of influence, does not respond to strategy decisions.

The above demonstrates to how small an extent we can control the actual effects of tourism on the
living conditions and on the natural environment of Estonia, and on the conservation of biological
diversity, through the preparation and execution of national tourism strategies and action plans. The
controllable portion of the Estonian tourism industry serves tourists in regions that are not so envi-
ronmentally sensitive. Gaining control of the shadow economy in tourism requires the concerted
efforts of the Estonian National Tax Board, the Consumer Protection Board, the Rescue Service
Administration, the Public Health Protection Board, the Competition Board, licensing monitoring
commissions, and the travel agencies.

3. The development of tourism as an economic sector and its effect on biological diversity

The effect of tourism on biological diversity depends primarily on the intensity of tourism as an
economic sector and on its management. The number of tourists and the importance of tourism as an
economic sector in Estonia is rising each year. Therefore, the planning and practical management of
tourism on a regional, county and commune level, and the co-operation between the different institu-
tions, is becoming more and more important.

We should not underestimate the importance of tourism for the Estonian economy and the role of
tourism services export in balancing the foreign trade deficit. For instance, in the first quarter of 1997
the export of tourism services together with passenger transport revenues amounted to 1.283 billion
Kroons and covered 45% of the foreign trade deficit.

Since the beginning of the 1990s, Estonia has been a country with a rapidly growing tourist
industry. Statistical data published by the Tourist Board!? shows that while in 1991, Estonian travel
operators catered to 341,520 tourists, in 1997, the number of tourists visiting Estonia had risen to
1,099,448. The number of visitors requiring overnight accommodation had reached 730,000, and for
the second year running exceeded the record level of overnight visitors reached at the end of the
1980s. According to statistics produced by the Border Guard Administration, 2.62 million foreigners

12 A distinction between domestic and foreign tourism is made in tourism statistics. Domestic tourism is defined as travel in
Estonia by Estonian residents, arranged through travel operators. Foreign tourism is split between incoming and outgoing
tourists (ESA, 1997).
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arrived in Estonia in 1997, which is 7% more Table 1. A regional breakdown of domestic and foreign
than the previous year. The Statistics Bureau tourism

reported that accommodation provided for

foreign tourists in Estonian hotels, motels, domestic tourism _ foreign tourism

guesthouses and other lodgings grew by 15% Tallinn 14% 86%
in 1997. Hence, the overnight accommoda- North-Estonia 20% 78%
. £ forei . £ Parnu 32% 68%
tion of foreign tourists has grown faster than West-Estonia 44% 56%
the number of arrivals. In 1997, for the first Tartu 48% 52%
time in many years, the number of holiday South-Estonia 63% 37%
Estonia total 31% 69%

packages sold by Estonian travel operators

to foreign tourists grew appreciably, on aver-

age by 45%; 50% more were sold to Finland

and 25% more to the rest of the world. In the first half of 1998, domestic tourists accounted for 31% of
the number of guests staying in overnight accommodation, and foreign tourists for 69% (Table 1).

The development trend, which appeared in Estonian tourism in 1996 continued in 1997; namely,
the number of overnight visitors in larger towns grew more rapidly. The number of foreigners staying
in overnight accommodation grew, on average, by 15% during the year and in Tallinn, Pdrnu, and
Tartu by about 20%. We should not view this as the development of towns at the expense of other
regions but as the rapid development of city tourism (short-term holiday and shopping trips, attrac-
tions and cultural events in Hanseatic towns, combined travel packages including other Baltic or
Scandinavian cities, business trips, conferences). As a result, the average level of bookings in hotels
has risen to over 60%.

Alongside the frequently visited Tallinn, a rising interest in other regions has been noted. Hence
the number of visitors has grown not only in the main tourist centres of Parnu, Tartu, Saaremaa, and
Haapsalu but also in other regions (Otepéd, southeast Estonia, the northern coast). We must note,
however, that the main growth in the regions has been occasioned by domestic tourism: rural tour-
ism, active holiday opportunities (canoe trips, horse riding, skiing) and cultural events. The number
of holidays booked by Estonian residents and the number of nights accommodation they required rose
in 1997 by 25% and 20% respectively. Due to the low volumes of business, we can occasionally see a
many-fold increase in the number of nights accommodation (national accommodation statistics do not
include data about farm accommodation and other small guesthouses).

Foreign tourists arrived in Estonia in 1997 mainly by sea (68%); the next most popular methods of
arriving were by road (27%) and by air (5%). Seventy-four percent (74%) of tourists arriving in Esto-
nia do so in Tallinn, mostly via the Passenger and Muuga harbour terminals.

There were 199 licensed travel agencies and travel operators active in Estonia in June, 1998. New
establishments offering overnight accommodation and new active-holiday operators have appeared
in the regions. Catering establishments too have improved remarkably. At the same time, the export
service sales of regional travel operators have grown significantly.

The Tourist Board predicts that, on the basis of initial estimates, the number of foreign visitors to
Estonia may double between 1995 and 2005, reaching 4.2 million by the year 2005. The doubling of
tourism services export in the next five years (1998-2002) compared to 1997 figures (calculated in
current prices) has been set as a target. This would give a tourism-services export of 17,000 million
Kroons in the year 2002. In estimating the average spending of tourists staying in Estonia, it has
been assumed that in the year 2002 tourists here will spend the same amount of money per day as
they would have done on a European holiday in 1996; it has also been assumed that the average
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duration of their stay will lengthen by 0.5 nights each subsequent year. Taking into account the
number of one-day tourists (72% of all Estonia’s foreign visitors) the average length of stay for foreign
visitors was 2.4 days; the average for those staying overnight was 6 days.

The Ministry of Economic Affairs has set the following economic policy goals for the development of

tourism export in the years 1998 to 2002:

*  to balancing the foreign trade deficit;

*  to significantly increase the level of value addition;
According to the 1996 PHARE analysis, the amplification effect for goods and services consumed
by foreigners in Estonia was 1.246 and the effect for services used on Estonian ships and planes
was 1.015;

* the stimulation and balancing of regional development — the creation of new sources of income
and/or new jobs by the development of rural tourism.

The current city-orientated tourism services will spread rapidly to include rural regions. In addition
to farm holidays, hunting and bird watching holidays will also rise in popularity.

The forecasts made by the Tourist Board for the next five years clearly predict that with the
growth in the number of foreign tourists, a movement away from towns will occur and the tourism
value of the attractions there will rise significantly. A rise in the significance of rural tourism has
already been noted by the Tourist Board since 1997. The number of domestic tourists has also risen
each year. Small islands and nature reserves are also objects of growing interest. How well are the
counties prepared for this?

According to the Planning and Building Act (1995), counties prepare the county comprehensive
plan, which must also take into consideration the tourism development opportunities of the region.
Many county councils or local governments have prepared, or are preparing, tourism development
plans, since they have recognised the value of the role of tourism in raising the level of employment
and of the income base. At the same time, there is often a lack of co-operation in the field of tourism
planning and management, between counties and communes but also between the protected areas
within them.

4. Tourism and protected areas

Protected areas are high up on the list of tourist attractions. How have protected areas, which should,
according to their charter, have as one of their aims the introduction of the protected area to tourists,
organised their tourism-related work (primarily national parks, nature parks, landscape reserves,
and not so much nature reserves)?

Protected areas have to a large extent gone about introducing their aims and values according to
their own best judgement. The sample contents list for protected area protection management plans,
established by a decree by the Minister of the Environment (RTL 1998, 287/288, 1176) is too general
and does not directly state the necessity for a tourism management plan. The Management Plan for
Matsalu Nature Reserve (1996) is one of the first documents of its kind, which also includes a tourism
management plan. The implementation of the tourism management plan, however, requires broader
co-operation with local governments.

The situation with the so-called passive distribution of information is better. Visitors to protected
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areas (including national parks, nature reserves, landscape reserves, and biosphere protection areas)
can get information about the protected area and about tourist attractions, hiking trails, etc. either as
an individual or standard service. The latter may be provided by an unmanned information stand or
house, or by a manned visitor’s centre. No uniform criteria of what constitutes an “information point”
or a “visitors centre” have been defined yet. There are no universal rules concerning the registration
of visitors, so each protected area does so according to its own rules. The Estonian Association of
Protected Areas (EKAL) collects information every year from its members about the services they
offer and the numbers of visitors they receive and posts this information on its Internet home page.
However, since the information is not gathered using uniform methods it should be treated with
caution.

Some idea of what the favourite places for tourists are can be obtained by viewing the visitor
figures for the 1998 summer season (April to October).

* Vilsandi National Park 16,000
* Lahemaa National Park visitors centre 282
*  Soomaa National Park 2,900
+  Karula National Park 2,500
*  Endla Nature Reserve 2,277
*  Matsalu Nature Reserve 3,688
+ Haanja Nature Park 300 13

The number of visitors to Vilsandi National Park is based on the number of passengers passing
through the port at Jaagarahu. There is no information from Nigula Nature Reserve and from Haanja
landscape reserve, which are both relatively popular protected areas.

Despite the fact that the development of tourism is not one of the main functions of the Matsalu
Nature Reserve, and the protection rules (RTI, 1997, 36546) impose restrictions on tourism develop-
ment and the organisation of public events, Matsalu Nature Reserve is the only protected area which
has gathered information on the number of visitors for the last five years running.

Year Number of visitors of Matsalu Nature Reserve
1994 1000
1995 2415
1996 2951
1997 4077
1998 3688

May, which is the most interesting time regarding birds, is also the busiest month for visitors at
Matsalu Nature Reserve; for instance in 1998, 52% of the total number of visitors during 7 months
visited the reserve in this month. The role of protected areas in the nature education of school chil-
dren is hard to overestimate. For instance, 70% of the visitors to Matsalu Nature Reserve are school
pupils.

Since data collection methods are not uniform, comparison of different protected areas is impossi-
ble. Nevertheless, the figures quoted generally represent the number of people who have used the
visitors’ services, and not the total number of people who have visited the protected area.

Certainly the human load arising from tourism is not significant in Estonia as a whole, at least at
present, but this does not rule out the possibility of certain popular attractions and their surround-

131n addition to them a further 35 000 people visited the viewing tower on Suur Munamigi.
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ings being trampled, littered or ransacked.

It is also difficult for the public to get any information about the hiking trails in protected areas
and their users, since uniform definitions and statistical criteria do not exist. Books and databases
describing various hiking trails do not differentiate between descriptions of planned trails and exist-
ing ones. For example, the Tartu Student Nature Protection Circle database, which is the newest and
most up-to-date, contains 100 entries, of which 24 have either never been marked out in nature or are
now no longer physically passable. Twelve (12) trails also appear without detailed information and 12
are reported to be in poor condition or only partially passable. To this, we can add a further 6 so-called
Euro-trails, the condition of which is also occasionally doubtful, but which it is planned to reconstruct
to some extent in the near future. Consequently, only about half of the trails entered in the database
are physically marked-out and usable. Forty-eight (48) trails are, however, situated in protected
areas.

“Tourism and protected areas” has been an actual topic in the 1990s in both tourism and nature
protection circles. Discussions have produced an indisputable fundamental principle: tourism in pro-
tected areas must follow the principles of sustainable use.

On the tourist industry side we should mention the World Travel and Tourism Council’s environmen-
tal recommendations for tourism (1992) and the guidelines “Development of national parks and pro-
tection areas in tourism” produced by the WTO, UNEP and TUCN (1992). At the world conference on
sustainable tourism (1995), the World Charter for Sustainable Tourism was adopted.

In the European Union, the European Commission DG XI is responsible for the integrated man-
agement of tourism and nature protection, financing the relevant projects through the LIFE pro-
gramme. The activities of the EU in this field are based on the recommendations of Agenda 21,
adopted in 1992, and the EU’s 5t action programme for managing sustainable development.

In 1994 the ITUCN commission on protected areas (together with partner organisations) produced
“Parks for Life — an action plan for European protected areas” which also formulates proposals for
governments, in the field of tourism, including the following:

1. Develop the concept of sustainable tourism in such a way as to maximise the potential benefit
from tourism and to minimise the damage to the environment.

2. To formulate and implement sustainable tourism management plans: both national and for indi-
vidual protected areas.

3. Legislate to strengthen the regulation of tourism in protected areas.

4. Support sustainable tourism projects.

5. Sign the European Charter for Sustainable Tourism.

Sustainable tourism is defined in the Charter as all the forms of developing and managing tourism
which guarantee the long-term protection and conservation of natural, cultural, and social resources,
which support positive and fair ways of operating in the local economy, and further the well-being of
the people who live, work or visit the protected area. The Charter contains the principles for manag-
ing sustainable tourism in protected areas and principles of practice for protected area administra-
tors, local tourism service providers, travel operators, and transport companies.

Signing the Charter gives the above-mentioned parties a symbolic Europe-wide quality label —
tourists may be sure that the enterprise or protected area will provide a quality service based on
sustainable development principles.
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If Estonia decided to sign the Charter this would presuppose:

1. that protected areas had formulated long-term tourism strategies and management plans in co-
operation with tourism firms and local inhabitants;

2. that tourism firms incorporate the aforementioned plan in their business plan;

3. that travel operators and transport enterprises take the interests of the local population and
protected area into consideration when advertising their tourism product.

To summarise the above:

*  The tourism management plans of protected areas would significantly help to regulate the move-
ments of visitors in the protected area, and would enable a common information system and an
operating system for information/visitors centres, both in the protected areas as well as between
them, to be worked out.

* In order to assess human loads and establish the tolerances of areas it is essential to establish a
unified methodology for the registration of visitors. Tourism management plans should be a part
of the protection management plan of the protected area.

* The signing of the European Charter for Sustainable Tourism is of utmost importance for Estonia.

Therefore the following initial decisions by the state are necessary:

* prepare a national sustainable-tourism strategy and action plan;

+ prepare tourism management plans for protected areas;

+ prepare nature education programmes for protected areas;

+ declare the provision of information and the organisation of nature education in protected areas to
be state financed activities (information network, visitors centres + nature education, study and
hiking trails, information publications, public relations);

+ strengthen with legislation the mechanisms for regulating tourism in protected areas;

+ regulate in law the allocation of tourism revenues;

+ make the governors of protected areas responsible by law for the regulation and planning of tour-
ism and make them the co-ordinating link between tourism companies and local tourism service
providers.

5. Ecological tourism, the protection of biological diversity, and sustainable usage

The concepts of ecological tourism and biological diversity emerged in the world at almost the same
time. This undoubtedly did not occur by chance — ecological tourism was a natural counter-response
the massive rise in ordinary tourism which caused negative social and cultural effects and had be-
come one of the main culprits for the degradation of the natural environment, including the loss of
biological diversity, in tourist regions.

In Estonia, the concepts came into use at the same time, but independently and in a completely
different way: “Biological diversity” in connection with the signing of the Convention on Biological
Diversity, i.e. from the top down, and “Ecological tourism” as a new local-development-biased trend in
tourism, which was influenced by the activation of the village movement, i.e. from the bottom up.

The Estonian Ecological Tourism Association defines ecological tourism as follows: “Ecological tour-
ism is responsible travelling and travel management, which supports the conservation of the destina-
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tion area’s local culture and natural heritage, and the economic welfare of the local inhabitants.”

The term “ecological tourism” is not included in any current Estonian legal act. The only exception is
a fresh document — The Estonian Environmental Action Plan (EEAP, 1998), which establishes the
preparation of an ecological tourism action plan (9.1.5) as an essential action for the conservation of
landscape and biological diversity (main goal 9). The environmental action plan also establishes the
“promotion and development of national ecological tourism” (1.4.4.) as a necessary activity for the
development of environmental awareness and environmentally conservative consumption.

Ecological tourism in Estonia, until now, has been a phenomenon, the idea and beginnings of
which have come from below. In comparison to nature protection, including the protection of biologi-
cal diversity, and sustainable use, tourism generally has also been a relatively little broached subject
in Estonian legislation. There is still no legislative support for the idea of integrating nature protec-
tion and the development of the local economy, an idea which was first clearly stated and worded at
the Congress of Protected Areas in Caracas in 1992 and which is also being increasingly understood
and applied in Estonia.

The CBD (sub section b) requires that contracting parties, “Develop guidelines for the selection,
establishment and management of protected areas...” and “Regulate or manage biological resources
important for the conservation of biological diversity whether within or outside protected areas, with
a view to ensuring their conservation and sustainable use” (sub section c). Ecological tourism is the
preferred method of tourism management in protected areas since it:

+ takes into consideration natural restrictions and tolerances

* integrates nature protection goals and the development of the local economy

+ gives biological diversity an (economic) value, which motivates local enterprises to protect this
(natural) resource.

The responsibilities ensuing from the sustainable use of the components of biological diversity (art.10)
and those imposed by the CBD — to protect and encourage customary use of biological resources in
accordance with traditional cultural practices that are compatible with conservation or sustainable
use requirements (sub section c), and encourage co-operation between governmental authorities and
the private sector in developing methods for sustainable use of biological resources (sub section e) —
provide a clear objective to develop ecological tourism, in as much as ecological tourism is a method
for the balanced, profitable but sustainable use of natural resources in tourism. The partnership and
co-operation of the public and private sectors on a local level is necessary in order to achieve a bal-
ance.

In order to promote public education and awareness (art. 13) ecological tourism can:

* propagate responsible travelling and travel management, and

*  provide information about both the positive and the negative effects of tourism on the natural and
social environment.

The Estonian Environmental Action Plan also requires the “propagation and development of national
ecological tourism” (1.4.4.) as a necessary activity for the promotion of environmental awareness and
environmentally conservative consumption (main goal 1). This ties in well with the responsibilities
imposed by the CBD “Co-operate with other States and international organisations in developing
educational and public awareness programmes, with respect to conservation and sustainable use of
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biological diversity” (b).

Tourism is a global phenomenon and an international economic sector, which is not contained by
national borders. Ecological tourism could become a forerunner of environmental awareness in the
tourism industry.

° Summary, assessment and objectives

The loss of biological diversity is not caused by biological factors but by social and economic ones. The
tourism industry is one of the main consumers of biological diversity. Tourism needs biological diver-
sity as a resource. However, as the volume of tourism (both domestic and international) increases,
biological diversity is increasingly threatened, and the direct and indirect adverse impacts on it grow.

The role of ordinary tourism in the conservation of biological diversity is passive — to reduce the
adverse impacts on biological diversity. However, the role of ecological tourism is active — to influence
positively, or directly support, the conservation of biological diversity. The realisation of this opportu-
nity and the harnessing of ecological tourism as an instrument of sustainable development require,
above all, the integration of tourism development and nature protection with the economic interests
of the local population.

In conclusion we can say that:

1. The effects on biological diversity arising from tourism and associated with activities in the field
are, on a whole, not significantly negative in Estonia at the moment. The number of tourists
travelling outside Tallinn is small — the Tourist Board for instance estimates around 20% of all
foreign tourists. At the same time, the number and concentration of tourists may be a problem
locally and seasonally.

2. The working group found that the Estonian Biological Diversity Strategy offers good opportuni-
ties for the development of tourism, as an economic sector and as a means of relieving social
problems (primarily unemployment), on a regional and local scale.

3. At the same time, we must be prepared for an increase in the number of tourists on a national and
local level, and for the need to relieve the effects which accompany developments in tourism infra-
structure. The main effects on biological diversity that arise from tourism are mostly of a local
nature. These threats are soil erosion, air pollution, damage to landscapes, damage to ecosystems,
noise pollution, etc. A rise in the number of tourists and the construction of infrastructure con-
nected with tourism precipitates many negative effects that could significantly damage biological
diversity (trampling, scaring, picking, polluting, building in naturally beautiful and diverse sites,
ete.).

4. In response to the above, it must be said that some landscapes, e.g. semi-natural ones (including
traditional cultural landscapes), can be preserved through tourism. Financial means for preserv-
ing these communities can be earned primarily through promotional work and the provision of
services.

5. Estonia does not have a tourist and recreation development plan on a national level. At the same
time, the tourist development plans being prepared on a local level need to be co-ordinated in
order to improve the planning of tourism and recreation related activities and spread the tourist
load. Greater co-operation between local governments and the governors of protected areas in
tourism planning and management is essential.
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6. The actions of those involved in the field of tourism (the state, local governments, tourism firms,
NGOs) are uncoordinated and duplicate one another.

Objectives

On the basis of the above, one objective was formulated: to plan and manage tourism and recreation
in a manner that does not damage biological diversity and supports its conservation and sustainable
use.

4.10.INDUSTRY (including the energy industry and mining)

Industry influences biological diversity directly — e.g. by destroying the habitats of rare species in the
process of mining — and indirectly. Very indirect effects, e.g. through climate change, are dealt with
only briefly here. The total contribution of our industry to global problems, despite a relatively high
CO? emission per capita, is relatively small. The impact of industry on biological diversity is mostly
negative.

Everything associated with industrial pollution affects biological diversity in one way or another.
Industrial gases, liquid, and solid wastes affect the biota in different ways, from direct damage through
to accumulation in the food chain. In the case of the latter it is often unimportant whether the toxin
was released into the biosphere as an airborne, waterborne, or solid substance. In such cases different
emission sources are viewed integrally, in the following analysis too.

Since Estonian industry is quite localised, its effects on biological diversity are more slight than
one would expect considering the contribution of the industrial sector to Estonia’s gross national
product. The situation is also eased by the fact that the raw-material intensive and environmentally
“dirty” industries bequeathed by the former Soviet Union have mostly folded and the predicted mod-
erate industrial growth in Estonia will be built on more modern technology. Mining is in steady
decline — especially oil shale mining, which has the greatest environmental impact.

Occasionally, the indirect impact of industry on biological diversity may be positive. For instance
the existence of small food or textile manufacturers may support agriculture which is essential for the
maintenance of traditional landscapes and communities.

The preparation of “The interconnection between industry and the strategy for the protection of
biological diversity” was based on the guidelines and programme of work issued by the project lead-
ers, the Estonian Environmental Strategy and its action plan, and the industry and energy industries
action plans. Protection of biological diversity in industry primarily means the reduction of the nega-
tive effects of industry but also support for the positive effects. Industry’s relatively slight impact
earns it a lower priority than agriculture for instance.

1. The situation in different industrial sectors and their effect on biological diversity

The sales structure of the total output of the manufacturing industry (food industry, light industries,
timber industry, chemical industry, building materials industry, and engineering industries) consti-
tutes more than 4/5% of the Estonian industry total, and the industry provides around one quarter of

Estonia’s employment.
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In 1998, the food industry accounted for around 29% of total industrial output, making it Estonia’s
most important industrial sector. The dairy industry accounts for over 30% of food industry sales, and
together with the fish processing industry is one of the largest and most promising industry sub-
sectors. Food industry enterprises are distributed relatively evenly throughout the country although
the twelve largest manufacturers, which are located in towns, produce around 50% of the total food
industry output and the 30 largest manufacturers produce 75% of the total output. Biological diver-
sity is adversely affected by the wastewater produced by the food industry, which contributes to the
eutrophication of water bodies. According to the Estonian Red Data Book the eutrophication of water
bodies is the main risk factor for 10 plant and 58 animal species. At the same time it is evident that
the food industry is not the only culprit. A strong food industry may also essentially support agricul-
ture which is necessary for the maintenance of traditional landscapes and communities (see the
chapter on agriculture in the biological diversity protection strategy and action plan). A good example
is the cheese factory on Vormsi Island, which ensures a market for the dairy farmers still operating
on the island. Without this industry the plight of the traditional communities on Vormsi would be
even more critical than it is. Therefore, an optimal solution from a biological diversity point of view
would be for the food industry to reduce the amount of pollution while maintaining their level of
production. In places, decentralised small-scale production, which tends to die out due to the difficult
market situation, should be supported in outlying areas. According to the Estonian Environmental
Strategy, the biological, and where necessary chemical, treatment of all wastewater released into the
environment will be ensured in the next few years. Work to meet this objective has so far progressed
relatively successfully.

The largest branch of light industry is the textile industry, which is mainly concentrated in the large
factories in Tallinn, Narva, and Sindi. This is followed by clothes manufacturing, leather processing,
and footwear manufacturing. Mostly the poisonous waste produced by the (box calf) chrome leather
tanning industry adversely affects biological diversity. An indirect positive effect is the creation of a
market for the products of livestock (including sheep) farming, which is necessary for the conserva-
tion of traditional communities and landscapes. A good example is the manufacturing of sheep’s wool
products on Hitlumaa Island.

The timber industry is one of the country’s leading industrial sectors regarding the proportion of
exports. Its development is promoted by the existence of local raw material, an extensive network of
manufacturers and wide range of products, long-term experience and traditions in industrial and
hand-made production, the completion of the privatisation of state enterprises, and the existence of a
high level of expertise. The trend towards the more systematic use of timber is becoming more evi-
dent; sawdust is now being used as a fuel. At the same time the local timber industry does not make
use of a significant amount of brushwood.

The negative impact of the timber industry on biological diversity may be considerable since
logging disturbs the populations of many endangered species. According to Estonian forestry policy,
the maximum possible timber output of Estonian forests is 7.8 million cubic metres per annum. In
1996, 4.0 million cubic metres of liquid timber was harvested. Between the years 2001 and 2005 the
quantity of harvested liquid timber will probably rise by a factor of 1.8. Since the effects of logging on
biological diversity are dealt with in the forestry sector review it is not discussed in detail here.

Of the negative effects associated with timber processing, the most important is probably the
danger of air and water pollution arising from cellulose production. Possible pollutants are SO,, NOy,
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CH,, CO, H,S, merkaptanes, and in the case of chlorine bleaching of paper, chlorine compounds
including polychlorodibensodioxins and polychlorodibensofuranes (PCDD/PCDF). The latter are ex-
tremely toxic and accumulate in the food chain, thus potentially posing a serious threat to biodiversity.
Therefore the development of cellulose production is permitted only subject to the observance of strict
environmental requirements. To the best of our knowledge, chlorine bleaching has never been used in
Estonia; this should be kept so. (See also “Chemical Industry” below)

The adoption of the extensive use of brushwood in the timber industry would be a positive influ-
ence on biodiversity in many ways: competition with wood being harvested from older forests would
develop, which would lessen the pressure on the habitats of forest biota; the overgrowing of the habi-
tats of open terrain species would be slowed down or stopped; since brushwood regrows rapidly its use
does not pose a serious threat to the brushwood species especially if harvesting is carried out in
autumn and winter so that wildlife is left undisturbed in the spring and summer seasons.

The different pollutants produced by the chemical industry pose a considerable threat to biological
diversity. Waste from the chemical industry may for instance contain the chemicals being manufac-
tured, as dust particles. The emission of nitrogen oxides is probably lower in the chemical industry
than in the energy industry. Nitrogen oxides, apart from causing acidification, also promote
eutrophication. Nevertheless industry, including the chemical industry, is, in addition to transport
and agriculture, just one of those to blame for this problem. It is also worth noting that Estonia
imports more nitrogen oxides than it exports. Hydrogen sulphide and carbon monoxide are toxic
substances, which, whether emitted from the chemical industry or elsewhere, have a largely local
impact. The release of freons, which deplete the ozone in the stratosphere, poses a grave threat to
global biodiversity; Estonia’s share in this global problem is, however, small. Estonia has also signed
the Vienna Convention and the Montreal Protocol but controls concerning their implementation seem
to be rather lax. Limited information is available about organic pollutants, especially PCBs, in food
chains. The current data does not indicate an acute problem. On the contrary, the relatively good
condition of the populations of the highest predators implies a moderate level of pollution. The same
is true for heavy metals. However, since chemical industry waste is potentially a serious threat,
monitoring must be continued on at least the current level and more detailed studies should prefer-
ably be carried out. Currently the need to protect biological diversity has not led to the imposition of
any additional environmental protection measures on the chemical industry over and above those
already imposed by existing environmental protection programmes and Estonia’s international com-
mitments.

The engineering, electronics and metal industries may pollute the environment with substances
such as: SO,, NOx, CO, H,S, HF, HCI, the organic compounds of lead, arsenic, cadmium, chrome,
copper, mercury, nickel, selenium, zinc (HC, PAH, PCDD/PCDF, PCB etc.), and dust, tar and oil,
ammonia, cyanide, tio-cyanides, tio-sulphates, fluorine, and many others. The effects of this branch of
industry on biological diversity are difficult to distinguish in Estonia from those of the chemical
industry, and hence what was said above about the chemical industry applies here also.

The building materials industry developed very rapidly in 1998. A growth in annual sales turno-
ver of up to 10% is forecast for the years 1998-2000 and of up to 5% for 2001-2002.

The development of this industrial sector is linked to the mining and quarrying of Estonian oil
shale, limestone, sand, gravel, and clay. The effects of these activities on biodiversity are dealt with in
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a later section. The emissions of this sector may contain: dust, NO?, CO, SO,, chrome, lead, arsenic,
vanadium, hydrofluoric acid, calcinated soda, etc. There is no data to the effect that the Estonian
building materials industry has released quantities of any of these substances into the environment
sufficient to affect biological diversity.

An exception to some extent is the cement factory at Kunda. However, an environmental protec-
tion programme was successfully carried out there between 1993 and 1996. Whereas in 1992, 82
thousand tonnes of dust were released into the air, in 1996 this was down to 13 thousand tons, and in
1997 only 2 thousand tonnes were released. The detrimental effects of the cement dust on the natural
environment formerly extended to a 10—15 km radius and the strong effects to a radius of 2—-3 km. The
dust emitted by cement factories is classed as a weakly toxic pollutant, which has an adverse impact
on soil characteristics and on the biological processes in plants (especially conifers), only when present
in large quantities. Since the dust is alkaline it may damage naturally acidic communities such as
bogs. This branch of the industry no longer has a significant impact on biological diversity.

The building materials industry could potentially have a positive effect on biological diversity if it
took reeds into widespread use as a building material. In earlier times there was a factory in Lihula,
which made thermal insulation mats out of reeds. If demand for reeds grew this would promote their
more intensive harvesting which would prevent the piling up of dead biomass in reed beds and would
help preserve the diversity of reed bed biota.

The environmental impact of the energy industry in Estonia is without doubt greater than that of
the industrial sectors described above. A still unresolved problem is the treatment of the residual
water from the ash removal systems of oil shale-fired power stations (pH 12 and over with a large
concentration of heavy metals), which is discharged into natural water bodies. The energy industry’s
second largest impact on biological diversity is caused by sulphur and ash emissions into the atmos-
phere. On the basis mainly of oil shale fired power stations, 1.4 times more sulphur pollution leaves
Estonia via the atmosphere than enters from outside. Hence Estonia makes a significant contribution
to acid rains in Fennoscandia. At the same time the alkaline ash has strongly influenced the bog
communities of Virumaa, the original plant life of which has, in places, been seriously damaged. The
emissions of PCDD/PCDF from the burning of oil shale are unknown, but, considering the large
quantity of aromatic hydrocarbons and chlorite found in oil shale, this may be greater than for other
fossil fuels. Unfortunately we do not have any reliable information about the quantities of these
highly toxic compounds in our natural environment. Although the healthy populations of the highest
order predators prove indirectly that the problem can not be very acute.

The long-term (until the year 2018) fuel and energy management programme for sees a signifi-
cant reduction in the pollution load through changes in the proportions of different primary energy
sources and through energy savings. By the year 2010 an increase of 2/3 in the use of renewable
energy sources and peat, compared to the level in 1996, is projected. In the interests of biological
diversity protection it is necessary to abandon some of the existing district heating systems and some
of those parts of the electricity transmission system which break up the landscape, and increasingly
harness effective local combined heat and power generation methods. The reduction of oil shale pro-
duction volumes through the increasing use of alternative and more efficient energy sources is cer-
tainly necessary in order to lessen this industrial sector’s negative impact on the environment and on
biological diversity.

The impact of different types of alternative energy sources on bio-diversity varies. The direct impact
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of wind energy is weakly negative. Wind turbines may disturb birds and other flora and fauna, which
means that they should not be positioned on busy migratory routes. The aesthetic impact of wind
turbines on the landscape should also be considered. If these conditions are taken into account then
the total impact of wind energy (considering the reduction in the use of fossil fuels) is positive.

The impact of hydroelectric energy depends strongly on the size of the reservoir created. Large reser-
voirs can undoubtedly be considered to be significantly damaging to biological diversity. It is funda-
mentally unacceptable, from a biodiversity-protection, to change the water regime of hitherto un-
touched natural stretches of river. In the case of straightened, dredged or otherwise altered stretches
of river and of canals, the building of small dams may potentially increase biological diversity so long
as the migratory movements of fish are not impeded. Hence, the development of small-scale hydro-
electric power generation may be consistent with the protection of biological diversity. To avoid possi-
ble conflicts, all hydroelectric power generation projects should undergo an environmental impact
assessment.

The environmental impact of power generation from waste depends essentially on the technology
used. In the case of incineration the danger of PCDD/PCDF emissions is very great, although the
emission of these and other pollutants can be considerably reduced with suitable technology, i.e. flue
gas wet scrubbing. Landfill gas extraction causes less environmental problems.

The use of biomass as an energy source may affect biological diversity in many ways. The creation of
large monocultural areas may in places reduce biological diversity, with the added problems caused
by herbicide use. Nevertheless, the negative effects of energy plant cultivation on biotic diversity
have not been known to cause any major problems anywhere. The articulation of large tracts of field
with energy plantations would most likely lead to an increase in diversity. Considering the reduction
in emissions from fossil fuels the overall effect on bio-diversity is undoubtedly positive.

Even more promising for us is the use of naturally growing biomass as an energy source. At
present our resources of brushwood, reeds and natural hay have not been accurately determined but
initial estimates in the counties of PArnumaa and southern Lédnemaa have demonstrated the large
potential of this resource. The intensive utilisation of this resource would directly serve the interests
of the protection of the biological and landscape diversity of our traditional landscapes and communi-
ties. Therefore, investments directed at the utilisation of these resources, i.e. SEIGA reed harvesters,
furnaces suitable for biological fuel, etc., should be considered a priority.

The widespread use of peat as an energy source can not be recommended either from a biological
diversity or from a more general environmental protection point of view. Peat cutting is dealt with in
the following section.

Mining is an essential destroyer of biological diversity. In the open-cast mining of oil shale, vegeta-
tion cover and animal habitats are destroyed completely; conventional mining seriously affects the
water regime of the upper soil layers, which leads to the impoverishment of the vegetation. The
vegetation is also completely destroyed in peat cutting fields.

Most of Estonia’s mineral resources, including all the commercial oil shale occurrences and the
most abundant and best phosphorite occurrences, are found in Northeast Estonia. Although only 19%
of the country’s population live in this region, 40% of the country’s core industries are concentrated
here. Oil shale mining and processing represent massive and concentrated energy and chemical in-
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dustries in Northeast Estonia; these have caused new and extremely complex interactions between
society and nature and have reduced biological diversity over huge areas. The effect of mining on the
natural environment is not just limited to the removal of material from beneath the earth’s surface.
Any kind of mining significantly changes the relief of the land surface, the surface and ground water
regimes, the water chemistry, and hence the whole living environment. For instance land subsidence
above mine shafts which affects an area of 15,000 hectares essentially hampers the economic man-
agement of the land in oil shale mining regions. In many places the hollows created by subsidence
have filled with water and paludification has begun. In areas near Lake Peipsi, where the soil layer is
thick, the regression of bogs can in many places be observed. With the fall in mining output (in 1999
the Tammiku, Sompa and Kohtla mines will probably be closed) the acuteness of this problem is
declining.

In Estonia man-made surface forms tend to overshadow the natural ones in size. These are mainly
residue-mounds and quarries. The waste mounds, of which about 10 have reached at least 50m in
height, have become an inseparable part of the mining and industrial region of Northeast Estonia. Of
these the most well known are the Kivioli (relative height 115m) and Kohtla-Jérve (over 50m) mounds
which are lifeless ash hills made up of oil shale processing industry retorting and burning residues.
Closely spaced mounds have been joined together to form massive undulating land forms from which
the wind disperses fine and often poisonous dust particles into the surrounding landscape. Rain,
snowmelt water, and ash quenching water leach out the soluble elements, destroying the area’s wild-
life and, due to the area’s karst fields, polluting also the ground water. The oil shale remaining in the
gangue may spontaneously ignite in the waste mounds, triggering a fracturing process which re-
leases additional pollution into the environment. At Kukruse the waste mound has been covered with
a layer of turf and in Kividli with bushes. Such work is expensive and time consuming but enables the
negative impact of the mining and energy industries on bio-diversity to be reduced.

The phosphorite quarries around Maardu and the Oktoobri, Narva, Sirgala and Viivikonna open-
cast oil shale mines in the county of Ida-Virumaa are hundreds, and sometimes kilometres, long and
tens of metres wide valley-like land forms. These are created by the removal of the overburden, which
may be tens of metres thick. When this material is piled up and levelled it forms the stony and
undulating banks of the valley-like and gradually deepening excavation along which the excavated
ore is transported. The loose-debris-covered slopes can be a hazard for animals.

After the war limestone quarries were dug wherever a suitable site could be found. These are
usually square or rectangular in shape and steep or often vertical sided, which makes them especially
dangerous for animals. The base of the quarry is usually flat, sometimes stepped at its edges. In
larger quarries there may be occasional low heaps of leftover material. The less steep slopes around
the perimeter of the quarry are often covered in loose rocky debris. The depth of the quarry depended
on the thickness of the sheared limestone layer and in some places exceeded 10m. The diameter of
quarries varies from tens of metres to hundreds of metres and their surface area from hundreds of
square metres to tens of hectares. The largest quarries are in Tallinn on the limestone promontory at
Lasnamaie; in Vio, Padise and Harku in the county of Harjumaa; in Tamsalu and Rakke in the county
of Lasne-Virumaa; and in Jaagurahu, Kaarma and other places on Saaremaa. Some abandoned quar-
ries have filled with water, at Lasnamée and Jaagurahu for instance. The proliferation of disused
quarries without legal owners is a particular cause for concern. Limestone quarries support very
specific flora which is absent or rare elsewhere in Estonia.

Clay quarries are similar to limestone quarries. Their sides are steep, often vertical; their shape is
irregular with a flat bottom and they are not permanently flooded. Usually they are full of rubbish
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and overgrown with brushwood. Old clay quarries are often used as waste dumps. Large clay quar-
ries can be found in the Kopli district of Tallinn, in Kunda, Aseri, Loksa, and in Joosu in the county of
Polvamaa, also in Sangaste in the county of Valgamaa. Their re-cultivation is difficult and they are
usually unsightly.

Sand and gravel quarries are less of a threat to nature. Large sand and gravel quarries are located
at Palivere in the county of Ldénemaa, at Vooremégi in the county of Tartumaa, at Pannijarve in the
county of Ida-Virumaa, at Piusa in the county of Pdlvamaa, and elsewhere. With the quarrying of
sand and gravel man has occasionally created suitable habitats for many species some of which are
endangered. For instance in places in West Estonia unforested quarries with shallow pools provide
spawning grounds for frogs. Old quarries on level ground are often permanently flooded and host
large numbers of waterfowl. Nevertheless, due to the extensive loss of habitat that it entails, large-
scale quarrying is still a threat to diversity. One possibility for the economic rehabilitation of disused
quarries is their afforestation. Depending on the situation, this may either assist the restoration of
biological diversity or hinder it (see above example about frogs).

There are numerous peat quarries in Estonia, which were mainly excavated before the war to
supply peat for fuel. These are hundreds of metres and sometimes even kilometres long but only 4 to
5 metres wide. Their sides can be gently sloping or vertical. Their depth depends on the thickness of
the peat layer but usually is around 3 to 4 metres. Peat quarries were excavated in-groups as more or
less parallel rows separated by mounds of leftover peat. Peat quarries are flooded throughout the
year. Biological diversity is destroyed over extensive areas by peat milling fields. Peat production
should not be stepped up in the future since the natural regrowth of peat (0.9mm p.a.) already lags
behind current production output. It is, however, possible to reduce losses in the production process,
which currently run at around 40%. One possibility for achieving this is to replace peat milling with
less energy intensive peat cutting (into blocks) which has considerably lower losses associated with it.
Peat cutting is also less damaging to the bog surface and allows the area to be restored to some extent
later.

A set of serious problems in their own right have developed in the disused 6.36 km? Maardu
phosphorite quarry, in which excavation was concluded in 1991. The quarrying deposits left here
contain 73 million tonnes of dictyonema shale; if the minimum uranium content of this shale was
assumed to be just 30g per tonne, this would give us a total of 2.19 million kilogrammes of environ-
mentally hazardous uranium. It has been estimated that from every square kilometre of the Maardu
quarry 4.15 to 23.54 kg U and up to 1.95 kg Th are washed into Maardu Lake every year. Maardu is
a warning to those who want to start phosphorite quarrying at Toolse where the uranium content of
the shale is much higher — 98 to 383 g/t and an average of 13 g/t of Th. At the same time we can not
overlook the fact that Estonia’s phosphorite reserves are the largest in Europe and the question of
their mining will without doubt arise again and again in the near future. It has not been possible to
tap the currently known and thoroughly investigated deposits (Toolse, Aseri the Ladne-Kabala seam
in the Rakvere giant deposit) for a number of reasons, mainly environmental ones. Some deposits
(Iru, Narva) have been built upon. From a biological diversity point of view phosphorite mining is
more harmful than oil shale mining since recultivation work is more complex and the direct environ-
mental damage greater.

The use of dictyonema shale, the reserves of which are very large — up to 60 000 million tonnes,
would pose a great threat to the Estonian environment and species diversity. This shale has a high
uranium, vanadium and molybdenum content. In addition to the extraction of useful components
there have been plans to use the shale in the chemical industry (for producing oil and domestic gas
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with equipment using a solid heat transfer medium, also for the production of alums, etc.), in the
energy industry (to be burnt in special furnaces as a so called boiling layer) for the generation of heat
and electricity, in the building materials industry (for the production of decorative silica-concrete
mouldings), and in agriculture (use of the shale ash as a source of potassium fertiliser and many other
micro-elements essential for plant growth). So far all these plans have been rejected due to their
environmental risks. They may, however, resurface with plans for phosphorite mining. From a bio-
logical-diversity-protection point of view the mining of dictyonema shale is impermissible.

2. Strategic levers for the protection of biological diversity in the industrial sector

Asbecame apparent from the above analysis the impact of industry on biological diversity is at present
relatively light. Therefore, there is generally no need to implement specific bio-diversity protection
measures. Usually general measures for the reduction of pollution will suffice. Here the main lever is
the implementation of the existing Estonian environmental legislation.

An essential political lever is the need to satisfy European standards and directives in this field.
The economic lever should be the principle that the polluter pays, however, in reality, at the present
levels of compensation levied for damage caused by pollution, this does not work.

A more effective lever at the moment is the economisation imposed on manufacturers by the
market, which does not allow the industry to carry out expensive experiments on nature. The rates of
compensation for damage caused by pollution and resource tax rates need to be updated so that they
amplify the environmentally positive effect of the free market and prevent the possibility that with
changes in the economic situation someone may profit from polluting the environment.

Planning, as a means of reducing the negative effects of industry on the environment and on
biological diversity, does not function well enough yet. One of the reasons for this is an insufficient
level of environmental awareness. The main instrument for raising this is environmental education.
The impact of industry on biological diversity is of course just a small topic at the intersection of the
topics of “industrial pollution issues” and “aspects of biological diversity”. Both environmental educa-
tion and informed decision making in the preparation of area plans and development plans can only
be based on the availability of reliable information. The research priority in the current field would be
the monitoring of the levels of the poisons released by industry in the highest ranks of the food chain.

The main lever for supporting the positive effects of industry would be the integration of regional
policy and biological diversity protection. On the whole both bio-diversity and local development can
be supported with the same investments. Investment concessions, either as direct subsidies or subsi-
dised loans, and the implementation of a well thought out system of trademarks, can be used as
economic levers. Direct subsidies would have to be met from the national budget and associated
funds and from foreign aid. Capital to finance low interest-rate loans would have to be sought from
international banks. An effective goods labelling system would help encourage the flow of more pri-
vate capital into environmentally friendly investments.

Objectives

1. A gradual reduction in the use of oil shale as an energy source

2. The development of renewable energy sources, particularly those which support biological diver-
sity by using natural biomass

3. A reduction in the pollution released by the manufacturing industry
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The development of manufacturing industries that support the protection of traditional land-
scapes and communities

. A reduction in mining volumes and the stopping of the excavation of mines which are dangerous
to the environment

The creation of diverse habitats suitable for endangered species, in disused quarries.
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Based on the results of sectoral works, Aleksei Lotman compiled the Estonian strategy for biodiversity

protection.
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Genetic resources and biotechnology

The in situ conservation of Estonian genetic resources

The management of the development of biotechnology in such a way that biological diversity
is not threatened

. Education

The systematic management of nature education and the securing of the necessary funding
The integration of the topic of biological diversity into curricula at all levels

The promotion of including structures outside the education system in activities to introduce
the need for biological diversity protection

. Landscape protection aspects in planning and land management

The integration of biological and landscape diversity into all spatial and land use plans

. Agriculture

Conservation of semi-natural communities and landscapes
Conservation of species, variety and breeds characteristic of Estonia
Development of organic agriculture

Minimising pollution resulting from intensive agriculture
Conservation of biological and landscape diversity in amelioration

. Forestry

Protection of primeval forests

Protection of biological diversity in utilisation of forest

Hunting

The protection of biological diversity is integrated into the system of hunting management
Fishery

Utilisation of natural fish stocks while sustaining the biological diversity of water bodies
Mitigation and avoidance of negative impact of fish farming

Application of fish farming for protection of endangered fish species and biotopes

National defence

The principles for protecting biodiversity are integrated to national defence policy

Border control

Encourage the co-operation of the border guard and customs authorities in the protection of
biological diversity

Industry

A gradual reduction in the use of oil shale as an energy source

The implementation of methods of power generation which support biological diversity

A reduction in the pollution released by the manufacturing industry

The development of manufacturing industries that support the protection of traditional land-
scapes and communities

A reduction in mining volumes and the stopping of the excavation of mines which are danger-
ous to the environment

Transport

Minimisation and avoidance of negative influence of transport infrastructure

Replacement of environmentally dangerous types of transport with environmentally friendly
alternatives

Tourism

Plan and manage tourism and recreation in a way which does not adversely affect biological
diversity, supports its conservation and its sustainable use

Nature conservation

Utilisation of inter-sectoral measures for the protection of biological diversity



VI ACTION PLAN

6.1. THE PRINCIPLE AND METHODOLOGY OF THE ACTION PLAN

The action plan has been compiled by different teams with the help of economic consultant Lybov
Gornaya. Activities in all fields are divided into five types:

1. Legislation and institutional measures

Economic measures

Technological measures (include. investments)

Education, information, awareness raising

ANl

Applied research

Every activity has a 4-digit code number where the first digit identifies the field, the second the aim,
the third the type of activity, and the fourth the number of order within the type of activity.

For every activity, indication is given of its connection with other aims, the time schedule, the
institution responsible for implementation (underlined) and other institution(s) participating in im-
plementation, labour consumption (number of people annually), cost, status of financing, and possible
sources of financing. All activities are prioritised according to three categories: I) very important; IT)
important; and III) relatively less important. The action plan has subsequently been unified and

restructured by Aleksei Lotman (13 fields have been used instead of 10).

Abbreviations in action plan

Responsible organisation: Abbr.
West-Estonian Archipelago Biosphere Reserve BKA
Centre Of Ecological Technologies CEET
Estonian Agrobiocentre EABK
Estonian Bio-centre EBK
Estonian Society Of Organic Agriculture EBU
Estonian Energy EE
Union Of Protected Areas Of Estonia EKAL
Estonian Melioration Society EMS
Estonian 0Oil Shale Company EP
Estonian Agricultural University EPMU
Department Of Statistics ESA
Department Of Statistics ESA
Estonian Science Foundation ETF
Union Of Estonian Plant Producers ETKL
National Standards Board Of Estonia EVS
Estonian Eco-tourism Society EOU
Institute Of Geology GI
Ministry Of Education HM
Information Centre Of The Ministry Of Environment ITK
Ministry Of Justice JM
Societies Of Hunters JS
Protection Areas Ka
Ministry Of Defence KaM
Institute Of Chemical Physics And Biophysics KBFIL
Environmental Inspection KI
Ministry Of Environment KKM
Department Of Fishery In Ministry Of Environment KKM KO
Ministry Of Culture KM
Local Municipalities Kov
Nature Centre LM-d
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Land-board MaA
County Government Mav
Forestry Dept. Of The Ministry Of The Environment MeA
Estonian Marine Institute MEI
Institute Of Economy MI
Estonian Heritage Society MKS
Ministry Of Economy Affairs MM
Melioration Bureau MPB
Melioration Co-operatives MPU
Union Of Local Municipalities oL
Not Determined pm
Ministry Of Agriculture PM
Firms Of Public Relations PR-d
Ministry Of Finance RM
State Marine Inspection RMI
Commission Of Sustainable Development SAK
Ministry Of Internal Affairs SIM
Ministry Of Social Affairs SM
Customs T
Department Of Tourism TA
Animal Breeding Inspection TAL
Plant Protection Inspection TKI
Estonian Academy Of Arts TKO
Union Of Farmers TL
Tallinn Pedagogical University PO
Ministry Of Transport And Communications TSM
Inspection Of Plant Production TTL
Tallinn Technical University TTU
Tartu University (Tu) T0
Institute Of Molecular And Cell Biology Of Tu TOMRI
Ministry Of Foreign Affairs VM
Non-governmental Organisations VWO-d
Institute Of Ecology 01
Sources Of Funding: Abbr.
Estonian Innovation Foundation EIF
Estonian Science Foundation ETF
Private Capital EK
Fishery Capital KK
Estonian Environmental Fund KF
Local Budgets KE
Loan L
Lahemaa National Park Foundation LRPF
Forestry Capital MK
Not Determined pm
State Budget RE
State Investments Program RIP
Foreign Aid VA
Foreign Projects VP

Activity priorities:

I - very important II - important III - comparatively important

126



(821 *d uo panuiguos)

sanjaLieA jueld pue spaaiq jewtue

II 1A ‘3 faan %St 00t1¢ 1 WH ‘Wd G00¢-000¢ Y uetuo}s3 pasabuepus Joy syueq-auab nis-xe a3ear) TEeETT
(sjuawisanut *)auL) sainseaw 1edLUYIDL €11
1 dA 3y pa19A02 jou wd wd 5002-0002 ‘T°€T swuweiboid uorjeasasasd bouj nis-xa ay3 Jo uoljeasd ay3y poddng 1°2°T°1
007 uuljjel e awuweiboiyd
1 3y patanod Ajped wd wd WY ‘Wd 5002-0002 ‘T°€T UOLIeAIRSAId uLp-ueadoing ay3 104 poddns a3e3s apLroid ‘9211
wnasnjy 1einnduby awinuajn ay3 38 spasiq Jewlue UeLU03s]
I 34 pasenod Ajped 009 1 W) ‘Wd 5002-0002 Ty JO UOIIRIUBWINIOP PUB UOLISOXD BU3 J0j Moddns a3e3s apold G2 1T
WNISN|y WIe4 UOSGONeL Y™) Y} 3B pIdy WNIsNW e Se Spasiq jewLue
1 3y Ppasanod Ajped 009 1 WY ‘Wd 6002-0002 Y pausjealy3 ueLuolsy jo uotjeasdsald ayy 1oy poddns a3e3s aplaold R A
PIlM By} 03Ul UOLIINPOIIULR pue UoLIeAIdsaId NILS-x3 ULay) ‘satdads jueld
11 dA 9“3y A1 %05 000ST 2 Wd W 6002-0002 2’1 paajoud jo suawidads pim jo buluo)p ayj 104 Poddns a3e}s apiaoid €Tl
BLU03ST 0} Y2Bq ‘peoige pjay aie ydtym ‘utbLio ueLuo3sy jo jeuslew
I dA 3y paidAod jou 0006 50 WA ‘WX ‘Wd 5002-0002 Tt a130uab Jo sardwes Jo butbuuiq ay3 1oj poddns ajels dpiaold  ZETT
Rjis1aaLp 1edLbojolq so4 a)genjea
11 dA ‘IN'IY palanod jou 009¢€ 1 Wl 6002-0002 21 3Je UdLYm Suol}d3]]02 a3eAud jo uoljeasssaid ay3 poddng TTTT
S2Inseaw JLwouody AR A A
dA ‘M3 ‘34 (g paanod jou (q 00sz (@ z(q Wd'WA (@ 5002-1002(q Jeudlew d13auab mau Asessadau ym suoL3da)od jo buijepdn ayy oy
I dA‘3Y ‘413(e pasanod jou (e 00% (e 1 (e ‘WS'WH W (B 1002-0002(® 2% sawwelboid juswdoipasp pue yosessal (q) juswa)dwl pue (e) Ino opm QT TT
111 dA ‘9IN ‘34 pa19A02 jou 0001 1 WA ‘WS W 6002-1002 A SJUDAD U3SaI04UN 104 Jeudlew diauab jued jo puny e s3eal) LTI
I dA W ‘I 3y Ry %02 002% T WS ‘WH ‘WY 5002-0002 A UOL3I3]10) 32IN0S3Y J132USY 35104 eUOLIEN B ysijqels:  "9'T'T'T
II ‘3 pa1snod jou 000€ 1 WX Wd W G002-000¢ 21 Jueq-audn jeuoLieN e ysijqeysy GTTT
11 PERENIE RN %05 00%2 T Wd WY WY 6002-0002 1 UOL3237]0) 34NFNJ 1)19) JRWIUY PUB JUBld JUOLIBN B ysiqelss  “¥'T°T'T
111 ENRER Ry %09 00%2 T Wd WY WY 5002-0002 "2"T uowdaf|o) (Lbunj-oxtw pue eusideRq) wstuebio-ooLy Jeuote e ysiqesy  ETTT
(wswueydaly asnoy buuea))) Abojouydsjolg pue
1I 3y  pa1aA0d jou 009¢€ ¥ WH ‘Wd ‘WS ‘WM 6002-0002 21 S92UN0S3Y D133UIY 10} 13U UOLIRWIOJUT JeUOLIBN B US1qe3s] UL
saiped ubraloy bulpnioul ‘serpied piLyl ym sa2inosas d13auab jo abueydxs
pue 03 ssa22e Jo uoisiaold By} Uo pue $a2I1N0sal J13dUsb JO SUOLIB||0D
1I 3y Ppaianod jou 05T 1 Wd WX W 0002 "2°'T  JO ®dueuduULeW pue uolleAsasald ‘uoljeald sy uo syoe 1eba) asedaid TTTL
sabueyd jeuorinjijsul pue aale)sibaq T°T°T
utw - 11 butpuny Jeaf/uew saiped aqLs saAL323[qo
Xew - T JO $92UN0S buipuny 33 000TX Judwaitnbal -uodsal Jay3o JETIHIY (rou y1Y)
Ajuouy 9)q1ss0d juauny 350) Jamod uepy pue Jedpunyg 9leas-awl] yim sbeyul] salLALIOe AlessadaN ‘ON

$921n0sal 3133uab ueiuolsy jo uorjeasasasd nys-ur 3yl T 3ALP3[qo

G002 ¥VIA JHL 01 dN NVId NOILIV "A90TONHIILOIG ANV SIIYNOSIY II1INID

‘T

127



01 II1
€l II
L I
o€
0J3IA UL Way3 dA19saud pue ainjnd anssiy ojul sjuejd pajealynd
I 41334 RN %05 00081 3 WIN‘Wd WH G002-0002 2’1 ueLu0}s3 snousbiput JO S3LIBLIBA puB SIBALNND BY} dJe)d GG T'T
II dA 413 ‘3N R3340 %0G 00097 4 Wd WX G002-0002 21 $90.n0sal 2139uab bulAiasaid Joj spoylaw OIPA-UT JO 3SN BYL  H'GT'T
sjueid pjim pue pajeAL}InNd 4O suol3d9)]0d ajeAud
111 4y  paisA0d jou 009 L0 WX ‘Wd G002-0002 40 uonjesistbal jeuorieu pue Aiojuaaul syl a39)dwod pue uibag €SIl
sa1ads 9311 padnposjul jo aseqelep e buldwod
111 MW ‘¥ pa1aA0d jou 006 1 Wd ‘WH ‘W 5002-0002 4O wie ay3 ypm syled pajoajoid jo Alojuaaul xaydwod ay3 utbag *2°ST'T
way3 aAIasaid 0] paiinbal suesw sy3 JO pue BLUO}ST UL SUOLIID])0D
I 3y  Ppa1sA0d jou 002 T WIM‘Wd ‘W 0002 2’1 924nosal d139uab bullsixa Jo uolilpuod ay3 jo Asains e no Aue)y TG T°T
yoseasas parddy ‘G T°T
o1qnd 1esausb ay3 1oy pue sasodind Yy2ieasal JYLIUBIIS 04 SBIIN0SAI 9SBY] INOGR UOLIWIOJUL S)qe]LRAR
9YeW pue SUuOL3I3)|0d 924N0SaA J133usdb Jo soueusjutew pue uojejidwod
I 413 ‘VA ‘34 pauan0d j0u 009¢€ T Wd ‘WO G002-0002 1 ay3 buunp swa3sAs uowedunwwod ejep pue uoljeuuojul dojas( 67Tl
aseqelep d13auab jewtue (dyy3) siaanpoid
I ER| R0 %02 018 G0 NWd3 ‘Wd G002-0002 Y lewluy jo uoledossy uesdoing ayy ajepdn Asnonuiuo) g y°T'T
S9SB(PIEP 9IUN0SIY J1IDUSY JUR)d PaIeAL}N) pue
I dA ‘3 Ry %0€ 001¢ 4 Wd WX G002-000¢ "¢y 203s9AL7 Jeinnouby jeuonjeulsiul Ov4 dyl ajepdn Ajisnonuiuo)  cLyUTUT
II ER| Ra31 %0€ 00021 I’ Wd WA G002-0002 Y su013921)0d d133uab Jueld ut s303[qo jo dseqeep e aiedald YTl
I dA 413 pa4an0d jou 000€ 2 Wd ‘WX ‘WH €002-1002 Y Suo132a7102 2133uab Jewiue pue jueid uo yiom e ysygnd pue aiedaiyd AN
%20359A1] Jesnynoube Jo uoijeasasasd pue bulpasiq sy
1I EN] R %02 002. b4 NWd3 ‘Wd G002-0002 A 104 painbas se sawweibosd mau asedasd pue bulsixa dojaasg T
i sU011237]02 d132uab
II dA ‘3 R0 %02 008t 4 Wd ‘WYX ‘WS ‘WH G002-000¢ 21 40 19uu0siad ay3 4oy bututel} dueUSIULEW UOLIIB)|0D DPLAOL] YTl
$924n0sal J139uab Jnoge uorjewloyul Jo sbueydxs syl buluidIU0I $3IBIS JBqIBW
III dA R %0% 002% 1 Wd “WS'WXX ‘WH G002-000¢ 21 pajeldosse pue sajels Jaquidul N3 yim uotjesado-0d uayibuang gy LT
uolewojul Jo abueydxa ay3 butuiaduod
III dA R0 %0¥ 009¢ 1 Wd WS WXX “WH G002-0002 ‘T'6 saLjun0d uoLbay eag djeg ayl yum uonesdado-0d usybusng  TYTT
ssauaseme Bulsiel ‘uorjew.ojul ‘uoryesnpy 20 A 8
utw - I1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 40 $324n0S Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou y1M)
Auoud 9)q1ss0d juauN) 350) Jamod uey pue TedpULg 9)eds-awl] yim abeyul] saLjlALloe Alessadap ‘ON

$921n0sal 3133uab ueruolsy jo uorjeasasasd nyis-ut ayj

S00¢ YVIA JHL 01 dN NV1d NOILIV "A90TONHIILOIE ANV SIJUNOS3Y IILINID

*1°T aAalqo

‘T

128



9 III
€ II
€ I
ct
WS ‘NLL ‘NWd3 ‘Nl
III 4 ‘VA ‘34 paJanod jou 000€ € 'Wd WW WX ‘WH 6002-0002 uotjn)od jeusnpul jo juswieas] ay3 4oy satbojouydajolq jo uoedndde ay]  'gG 2T
III 413 413 ‘Y Pa4sA0d Jou 0047 2 9v3 ‘Nl ‘Wi ‘WH G002-1002 fyisianip 1eatbojolg uo satbojouydaolq pasn Apuaund jo yoedwi syl 1°G°2°T
yaseasas parddy ‘G521
sanuaAe juawdojaAsp s1L pue
11 3y PpalaA0d jou 002 G0 WM ‘WH “WIW 0002 AbojouydaioLq 4o SNIe3s ay3 JO MALAIBAO Jeuolieu e Adwo) "G 4°2°T
NWd3 ‘Nl ‘nLl satbojouyaslolq ajes jo juswdojansp
III 34 PpaisA0d Jou 0021 |2 ‘WS WX WIW G002-0002 3y} uo ydJeasal jeuorjeusajul ul uoijediiied seluoysy ainsug Yyt
NLL'NWd3 o1doj sty3 uo jeuslew jeuoliednpa utejuod pue Abojouydsiolq
11 VA ‘4 ‘¥ Ppaianod jou 009 1 ‘Nl “WH WDl £002-0002 €2 9onpoujul yatym sabed-swoy 3autsluT JO UOLIEAID BY] 930WO0Id R A
onqnd jesauab ay3 03 9)qLssadde i djew
WW ‘WH pue wa)sAs UOLIRWIOJUL UB 91B3ID ‘SHSLI |BIUSWUOILIAUD ILBY)
II 1) ‘34 pa4an0d jou 0021 1 ‘Wd ‘WS W G002-0002 pue satbojouydaloLq uo aseqelep e ulejulew pue ysijgeisy AR
(peodge "put) Ajisiantp jeatbojolq ul sistjerdads
11 40 ‘Y patanod jou 006 wd ‘WX ‘WH §600¢-000¢ 104 AbojouydajoLq pue sa2unosas d13auab ut bututes) TH2T
ssaualeme Bulsiel ‘uorjew.ojul ‘uoryesnpy A A
(sjuawisanul *)dpuL) sainseaw jedLuydId) €21
NWd3 ‘gv3 ‘g3 AjisiaALp 2138uab uo s3oalosd Jeuoljeusaul ut sysierdads
11 3y pa49A0d jou 0021 wd ‘T4 ‘NLL ‘NL ‘WH 6002-0002 ueLuo03sy jo uoredwiped ayy 4oy Hoddns a3e3s aplaold ‘1221
S2INSeaw JLwouod] ArAL
NWd3 ‘NLL ‘N1 ‘WH (JUBWIUOILAUD BY3F OJUL SQWD 4O UOLIINPOJIUL BY3 UO JoB By}
I 3y pasanod jou 0021 T Wd'WSWI¥  5002-0002 4O siseq ay3 uo) uoisstwwo) ABojouyda] d13BUIY Y W0y HT'Y'T
I JY¥ PpaisA0d jou 00T G0 WS WM 0002 1235163y QWD 1euoLieN ay3 ysnqeiss et
JUSWUOILIAUD Y3 03uL SOWO 4O
I 34 PpaisA0d Jou 06 €0 WS WX 1002-0002 uoL3aNposIuL 3y} uo e 3y} woiy buisue suoyenbar aredald et
I 3y paIaA0d jou 00€ 1 WY ‘WS 1002-0002 SUOLILPUOD PISO)I UL SQWY 40 3SN ay3 uo 3oe atedaid T 12T
sabueyd jeuorinitisul pue aaLje)sibaq ‘1°2°1
utw - 11T butpuny Jeaf/uew saiped 91qLs saA1323[qo
Xew - T 40 $324n0S Butpuny 33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou 1))
Ajuouy 9]q1ss0d ua.un) 1507 Jamod uepy pue Jedpunyg 9)eds-awl] yim abejul] sa1jlALloe Asessadap ‘ON

pauajeaiyy jou st Ayisiaatp jestbojorq jeyy Aem e yons ut juawdojanap ABojouydajorq jo Jusawabeueyy

G002 YV3IA FHL 01 dN NV1d NOILIV "A90TONHIIL0IG ANV SIDUNOSIY IILINID

*2°1 aA13[q0

T

129



Z III
G II
I/ I
6
LgenAs j00yds yiim aouspuodsaliod
I ENIED] pai1aA0d Jou 006 G0 AOX ‘WH G002-0002 22 183 pue spie bulydseal jo uorLpuod ay3 jo AlojusAul  ‘1°G°1°2
yaseasas parddy ‘G°1°¢
,u013097102 1eatbojolq
o DN pai3A0d Jou 0oet G0 AOX ‘WX “WH G002-000¢ 22 100Uds 3s3q dY], 104 dzulid e pieme pue ysiqeisy vy TZ
TET fisianiq 1edtbojolg uo
I D d pai1aA0d Jou 006 G0 AOX ‘TSI 6002-0002 ‘€222 uorjuaAuo) ay3 bunponut ainjessy Jeindod auedayd gy Te
SU013291]02 100Y2S dAI9saLd 03 pasu ay3 Jo
I wd wd wd wd AOY ‘WH G002-0002 ‘2l 9JeME SUOLJRJIISLULWIPE JO0YIS PUB SIUSWUISA0D 1820] ey 21l
UOL}EINPA 1BJUBWUOIAUD YIm Buljeap s3oafosd pue sjenplatput
III VA ‘38 ‘40 “3¥ pai1aA0d Jou 0501 2’1 AOX ‘WX “WH G002-0002 °€°2 22 40 9seqelep e ajepdn pue 91eald pue MaIAIRAO ue atedald  ‘TH°T°2
ssauaieme Buisiel ‘uorjewojul ‘uoriednpy Al A
sjo0yds Aq uoljualal pue juswaindoid ALY} pue uoLedINpa
1 ‘7Y pai1aA0d Jou 0000€ G WX ‘WH G002-1002 22 UOLIAIDSUOD dinjeu Joj spie buiydesy jo uolppnpold  “T°€°1°2
(sjuawiisaAul *1pul) sainseaw jedLuyId) €12
sainseawl dLwouody Al
I ‘7Y pai1aA0d Jou 00081 € WX ‘WH G002-0002 ‘€2 22 943U9 UOLILINPS |RIUBWUOIIAUD JeuOLIeU B JOo Bulpunoj ayj €112
008% (q 6002-0002Z (q S9I3U3D UOL1LINPS |BIUSWUOILIAUD JeuoLhal
1 ENRER pa19A02 jou og (e 20 WY ‘WH 0002 (e ‘€222 puB $313Ud dIN3EU JO WIISAS JEUOLIRU B JO UOLIEAID dY| 2112
Budueuy syt pue
II VA I3y pai2A0d jou 00% 4 W1 ‘WH 1002-0002 €72 “"¢¢ wa)sAs uoljeanpa ainjeu jeuoijeu ayj uo Pejebay  T'TTE
sabueyd jeuornirisul pue aaje)sibaq ‘I°1°¢
utw - 1T butpuny Jeak/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny N33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou 1)
Ruoud 91qLssod uaLn) 150) Jamod uep pue jedpund 9eds-awl] ym abeyul] salALe Aiessadap ‘ON

Burpuny Aiessadau ay} jo Hurindas ayl pue uorjeanpa ainjeu jo jusawabeuew d13ewalshs ayy

G002Z ¥VY3A JHL O1 dN NVI1d NOIL)V °NOILVINA3

*1°2 aAalqo

C

130



2 III
01 II
2 I
kA’
NLL ‘N1 G2 uolyeanpa Jaybry pue jessusb
III dA ‘7Y pai2A0d jou 00¢ 14 ‘NdL ‘WX “WH 0002 “¥2 12 Ul UOL3eINP3 1BIUBILOIIAUD JO S3lRLLGissod pue 1aAd] Byl “1°G2"2
yaseasas parddy ‘622
(peosge Ajutew) uotjeonps taybiy pandde jo suoiIn3isul pue SSLISISALUN BYJ B SISIN0D
II dh 3y pai2A0d jou 000¢€ 20 WX “WH G002-0002 "1°Z uo1dd304d dinjeu dy3 peal 03 ik OYM SI2INIR] 3yl Jo bututery syl “Ly°2°E
951n02 AjLsiaALun uado ue se pue ‘asinod butulely Jaypny e se
“309[qns jeLdads e se ‘sasinod aa1bap J)e uL 123[gns 2100 e se
‘$19y2ea3 aininy Jo4 Alosjndwod - uoryeanps taybiy pardde
I ENI palan0d jou 0005 2 WH 6002-1002 ‘12 4O SUOLINJLISUL PUB SBILSIDALUN JB SISIN0D uol}ddjold ainjeN  9'%°2°2
II 4“3y pasanod Ajed 0GY G0 W1 ‘WX “WH 6002-0002 uol3aa3oid ainjeu uo yiom yoseasal sjdnd jo uonjowosd  “GyZTE
s303[qns JuslayLp
TT'TT MIM  ULyim uot3oazoid aunjeu jo sansst ay3 yoeoidde 03 moy aquasap
II ENI pai1aA0d jou 06/ 80 NLL ‘Nl ‘ndl ‘WH €002-0002 €212 YILYMm s1ayoeay 323[qns Jualaylp Joy sapinb poyjaw buiyoes]  vvrzte
S|00LIS JeUOLFRIOA PUB S|00LIS
II dA ‘7Y pa1aA0d jou 006 1 nLl ‘Nl ‘Ndl ‘WH 6002-0002 ‘12 uoiedNpa 1esaub JO BNDLUND BU3 UL SALPNIS UNJeU JO UOISNPULBYL  “€°%°2°2
0T $129[qNS 1eIUBWILOIIAUD
111 dA ‘34 passnod Ajped 0051 T Nl ‘nll ‘wH G002-0002 €2 104 wayshs buluiea) duelstp e Jo JusWYSHGeIsa Byl "ZH°2"T
II 3y pasanod Ajped 009 L0 NdL ‘WYX WH G002-000¢ € fis19ALp 1eatbojolq uL siaydea) Jo buluteny ssyunyayL  (TyeTe
ssauaieme Huisies ‘uorjewiojul ‘uoLednpy 922
0T T'T AL (s@) "put) Ausiaaip jeatbojolq Jo uojeasasaid ayy yim
II NERENBED pa1aA0d jou 0009 2 WX “WH G002-0002 €2 “1°2 paul1adu0d SaNSSL 3INPOIUL UYdLym spie Apnis jo uolpnpold  "1°€°2°2
(sjuawisanul *)dpuL) sainseaw jedLuydId) €22
2T soidog Jejuswuodiaud uo sjdnd jooyds 104
II ¥ 4% ‘I patanod Ajed 00%2 G0 AOX ‘WT ‘WM ‘WH G002-0002 €2 12 soidwAjo pue suoijyadwod jo uorjesiuebio ayy doj poddng  -zzz'e
UaIpILYd 100Y2S 0}
I 3y pa1anod Ajued 0081 G0 WH W 6002-0002 €2 172 sdLi} pay aInjeu pue SadUdI4U0D dinjeu Joy poddng 1°2°2°2
S34nseaw JLwouody N ATArS
uotjeanpa Jaybry paydde jo suolynitysut
pue satjisiaatun e ybnej sasinod e jo juauodwod e se
II ENI palaA0d jou 001 G0 WX “WH 0002 ‘12 jybney aq uorydajosd ainjeu jeyy ainbas pinom Yowym Pe Uy "€°1°2°2
Kjisiantp 1eatbojolq Jo
II ENI palan0d jou 00T G0 WO “WH 0002 ‘12 salpnys ayenpeib-3sod Joj Juswalinbal uoLednps jeuoleN  "Z'1°2°2
SsjusWysL|qe3ss uotyeanpa Jaybiy pue sjooyds jo
uotjeisalie dpouad pue butsuadl) syl buunp sswwesboid
II ENI pa1aA0d jou oy 1°0 NLL ‘NL ‘NdL ‘WH 1002-0002 ‘12 UOLIBINPA DINJRU JO JUBLISSISSE JO SN JO JUBWYSL|GeISd Byl  ‘T°T°2°2
sabueyd jeuorniiisul pue aAne)siba ‘1°2°¢
utw - 11 butpuny Jeaf/uew saiped aqLs saAL323[qo
Xew -1  josaunos  buwpunj )33 000TX Juswailnbas -uodsal Jay1Q 1yj0 (rou NI)
Ajuouy 91q1ssod juaun) 350) Jamod uep pue Jedpunyg 9)eds-awl] yim sbejul] saLLAL}Oe AlessadaN ‘ON
S]9A3] 1]€ 1k e)ndLLINd ojul AlsiaaLp jeadtbojorq jo ordoy ay3 jo uorjeibajul ayl *2 2 aAalqo
G002 ¥V3A JHL 01 4N NV1d NOILIV °NOILYINA3 C

131



JusWuOoIIAUT Y3 Jo AigstuLy Syl
40 ,juswuoliaug, 3ooq 4eak ay3y 03 ‘ysybuj pue ueLuolsy ut

I DAY paiaA0d Jou 081 20 JLT WA G002-0002 ‘,buloueuy siu pue uoiednps jejuswiuoliaug, J93deyd ayl ppy €Y E"e
111 VA I ‘3Y pa1aA0d jou 008T wd WY “WID WH G002-0002 9INJeU UBLUOJS] 9INPOJIUL YILYM SWIL O3PLA INQLIISLP PUB INPOYd  “2%°€E°2
(oty'r) (59°1)
1 IN ‘4N pasanod Ajped 0¥8 6°0 OAN W G002-666T Aieiql) oapiA JejuaWUOIIAUS UR Jo Buljepdn pue adueusjulew ay]  "T'¥°€°2
ssauaseme Buisies ‘uorjewuojul ‘uoryesnpy ‘hge
S9J3U3D UOLIEINPD 1PJUBWUOILIAUD pue
II VA X ‘I ‘Y paian0d jou 008T wd WA “WH 6002-0002 ‘12 S913U3D aunjeu jo bulpue)ls jeudlew pue 1edLUYIR] 3y} aAoxdw]  2TETE"2
Il ‘3N ‘W pasaaod jou 009¢ Z ‘W1 ‘WH W G002-0002  ‘T'€T syjed Apn3s aunjeu buiisixe d3eAOUD) pue MU Bjea1)  T'EEL
(sjuawisaAul *jauL) sainseaw jedLuydsy ‘€€e
sawuwelboid uoL3eINPS 1EIUBWIUOILAUD
111 d\ ‘I paianod jou 00€ 20 WH "W G002-0002  T'€T ut systjewinol jejuswuoiiaus jo uonedoiyed ayy poddng  r9gez
II ER| paiaA0d jou 05% G0 OAA ‘WX “WH ‘WX G002-000¢  ‘T°€T suotjediignd etpaw jejuawuoliaud poddng  *grzTe"g
uoL}edNpa AUnjeu pue
9T NI uow3da304d Jejuswuoiiaud burjowoud sysfoid jeuorjeussjut
IIDIW I ‘3“4 pa1aA0d jou 009 wd W “WH 6002-0002 “‘T'€I Jo uorejuawayduwt sy} 4oy SQON 10} poddns jerdueuy aplold]  ¥'2°E°2
Sjeuajew uoljewsogut jo bunidwod sy pue sjiesy ainjeu jo buipying
ay3 404 b9 ‘sease pajdsloid ym ‘uoL}edNpa aunjeu apLaosd ydLym
IIdA SIW ‘I pa13A0d Jou 0021 wd e) ‘OAN WD G002-0002 ‘T'€T suotjestuebio buwyew-jyoird-uou jo uoljelado-0d ay3 poddng NS
1L 9AJ9sa4d 03 pasu ay3 pue AjisiaaLp jeatbojolq jo sajdiound ay3 jo
ssauaieme a3owoid 03 Japio uL AYAL3de Alelpisgns e se uoL3eanpa
I ENRED pa1aA0d jou 000€ wd WO “WH 6002-0002 ‘12 2INJBU YILM 1BIp UDLYM Sjuswyst)qelsa aled piyd poddng  rzrz'e'e
YT NN $2J3UD UOLIPINPS 1PIUBWUOILIAUD pue
I ENREN pai1aA0d jou 0006 wd WA “WH 6002-0002 12 S2.3ud aunjeu dn 38s diay 03 spuswuidAob jed0) poddng  ‘17ZEe
S2JNseaw JLwouody AL
dn umelp aie suolje}s oLpes pue ‘A’| Jeuolieu
Joy sanpayds swwesboid usym pasapisuod ase sauoud  (*4°2°T)
I ENI paian0d jou 00¢€ T OAM ‘WH ‘W ‘W 1002-0002 1eUBWILIOIIAUD ey} SaINsud ydtym Adrjod elpaw jeuoeu y  “4°1°€'¢
UOL}eINPA BUNJEU YILM
Buljesp sjuswysI|geISs UOLILINPS pue SOHN 03 Spuny 3euop
I ENI paian0d jou o€ €0 OAN “WW ‘WY 1002 pue poddns o3 sasudiajua abeinodua 03 smey xey ut sabueyy  g1°e'2
sanssL uol3dajoid aunjeu ynoge
I dn ‘7Y pai1an0d jou 09 G0 WC W 0002 T'€T UOLJBLLIOJUL 0} $$92B 40} Sainpadosd Jo Juawysyqeiss ay]  "2'1°€°2
awuoiauz 3y (Ly°1) (29°T)
1 ENI paian0d jou 0081 2 OAN W G002-0002 T°€T Jo Anystuty ay3 Je 9dujo suoljejas dignd e jo uolead ayy  TT°E°2
sabueyd jeuorinirisul pue aAje)sibaq ‘1°€°e
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - 1 0 s92un0s Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou y1Y)
Kyuoug 91G1Ss0d Jua.LN) 150) Jamod uely pue TeddULY 9eds-awl] yim abexury saljlALoe Alessadap "ON

uotydajoad Asi1anLp jedtbojorq 104 paau ay3} 3INposjuL 0} SALIALIIR UL WI)SAS 1eUOLIRINPS Sy} SPLSINO SAINIINIIS JO uotsn)ul ay3 ajowoid o)

*€'2 aAalqo

G002Z ¥VY3A 3HL O1 dN NVId NOIL)V °NOILYINA3 K

132



()
(1)
6¢
III

III

III

III

II

III

II

III

II

II

II

III
II
Eb

E)|
Dl

dA

EP e

EP e

VA DI Ty
I

E)|

YA ‘Y
DY

ERIEN RN

EP RN

DDA

PoJ9A0d J0U

PaJ3A0d j0uU
Po19A0D J0U

Pa13A0d j0u

pa1aA0d jou
pa1aA0d jou
pai1aA0d jou
pasan0d Ajpied
pa19r0d Ajpaed
pal1aA0d jou
pa1aA0d jou

Ppa13A03d j0u

Pa13A0d j0u

PaJ1aA0d jou

09

000€
00¢t

0021

009

006

00%¢

004€

009¢€

000¢

002t

000€

000€

006

S0
20

1

wd

wd

wd

WH "W

B “WH W
WX W

OAA “NWd3 “NAL “WH

OAA ‘WH

WT'WXX “WH

B OAA W

WYX WH W

WH "WYX W

WH W

WT' WYX “WH

B ‘W1 ‘WAIN WH

WT “WXX “WH

WT ‘WX ‘WH

000¢

§002-000¢
§00¢-000¢

§002-000¢

5002-000¢

5002-000¢

5002-0002

G002-6661

G002-666T

5002-0002

5002-000¢

§002-000¢

5002-000¢

5002-000¢

22 systjeusnol ainjeu jo syuswaiinbas bulutesy ay3 uLepadsy
yaseasas parddy

Aj1sianLp 1e21boj0Lq JO uoLde304d U0y subledwed elpaly

etpaw ay3 ybnoayy [SWg ay3 ysignd pue jowoid

ubisep pue sdueusjulew adedspue)

uo suotjestuebio bupjew-jyosd-uou oy burutesy pue syusAs astuebig
(032 “sjedyyo -3dap uorzpajoid ‘Aud ‘siayded}

‘s103es3stuLwpe jooyds) sdnoib 1e120s snoLieA 1o) pue sabe JualayLp Jo
s)tdnd jooyds 1oy suoljestuebio uordajosd ‘Aua Ag pastuebio sansst
a9) Yyim pajewdosse sazzinb pue sain3da) ‘sduy Apnis ay3 poddng
seale pajdajoid pue SaL3IALIIE |eINWEIIXD

BuLIs)j0 SJUBWYSLGRISS S,UBIPILYI UDAIMIS] UOLIeIad0-0d 330WO0id

‘1rgete
‘q'€'¢
qryeTe
YLyeTe

eryete

eryene

‘Trytete

(‘o1°¢'6) (‘z°€°6)

seale pajoajoid sdnposjul 03 subredwed pue sasinod jeuotjeanpa astuebig
3INJeU pUB JUSWUOILAUS 3Y3 uo sawuwelboid olpel

pue UOLSIAD]9} 1BUOLIRINPS PAIIIUII-UBLLUOIST JO Hulisedpeolq ay|
UOLSIAD]9] 91}S UO SISEIPROI] SMAU ]EJUBWUOIIAUD pue
uot3dajoid ainjeu ajowoid yaym sswwelbosd uoLsiA)e] Jejnbay
(*239 “sx00q aptnb buwjiy ‘syooqpuey) ainjeu UeLUO}S SIINPOIJUL
yoLym ainjesa3l jo burysygnd pue uorrejidwod ayy poddng
(ongnd ay3 ‘syuapnis ‘siayoesl) adustpne Jabiey

ay3 yoeal Aayy Jeyy nsud pue spie ApNIs aAL3IRISIUL INO JIOM
sabe juasayLp jo sjdnd soj AjisianLp jeatbojolq ym

pajetdosse so1doy uo shep Apnis pue ‘sieutwas ‘sasinod poddng
spoaloid JejuswuoliAud

Jeuorjewsaqul ut sjidnd jo uorjedioiped ay3 pue sjdnd jooyds e
pawte s3oafoid uorzednps pue uordaoid ainjeu spim-uotjeu poddng
uolyeanpa ainjeu 1edr3oesd apiaoid 03 s}Npe pue uaIpILYI00YIS
104 sAep Apnis pue sdwed ainjeu jeuotbas pue jeuotjeu astuebiQ

oryrete

6veEe

‘6'YEe

8hee

Lyete

9'yEe

gyee

vyee

133



sadedspue] a)qen)eA Jo UOLIONPOIIUL 40} SWIL pue

I 1A 3 palsA03 Jou 00¢€ G0 AYW “WH W G002-000¢2 suoijedsijgnd JeuoL1edInpa Jo uolnquistp pue uoljesedaid GYTE
SIW ‘0L ‘NWd3 sadedspue] 3)genjeA 03 UOLIINPOIIUL
I 1A ‘7Y paisA0d Jou 009 %0 AW WX WH W G002-000¢ 40 dWwaYy) 8y} uo sieulwas pue sbureaw jo uonesiuebiy  HHTE

P13y sty ut buiuten
pue ‘19A3] 1820)] pue ‘jeuotbal “euotjeu je yiomiau 1eaLH0103d

II ENREL paiaAo0d jou 000 T G0 NL‘NWdI "WH WX G002-T00Z "8°G'6 MIN  JO uonejuawa)dwt ay3 o4 jeuslew jeatbojipoyiaw o uoyesedald ey rEe
pa1an0d Butuueyd ay3 404 Y13 40 uoleuswa)dwl pue ‘anjeA UOLIRAIISUOD
III LA 0“3y Ajed 008 2 € AOX “AVW W €002-000¢ ainjeu ybiy jo seale soy sswayds butuued jdwes jo uorjesedald TYTE
AVW ‘0L
I A ‘3 pai1an0d jou 0sY g1 ‘NI “WH W 1002-0002 Butuueid adedspue) 104 JeLIdIeW JeUOLIONIISUL JO UOLIesedald TYTE
ssauaseme Bulsiel ‘uorjewuojul ‘uoryesnpy ‘H°1°€
SAW ‘A0
11 1A 3y pasanod Jou 000 9 wd NYW WA “Wd 6002-2002 saneA 1eaLolsty jeuotbas buliepisuod sbulpying jo uoneassald Y e TE
s1afe) dew pajuawa)ddns
111 33 pasaA0d jou 000 8T wd  AOM MLT X WA 50020002 pue aseq uyim sjudwuianob 1ed0] jo bulhiddns uenbay  gerTUe
I 1A “3Y pai1an0d Jou 000 21 wd WY AOY AYW ‘Wd 5002-0002 sdui3s 359104 Yyam sasuedxa pue) ainynaube sbie) o butulop 2ETE
paianod S]9A9] JUBIBYLP 3B (SID) Wa3sAs
111 ER Rpied 000 6T € AYW “NOX W 1002-666T °£°G°6 ML ojut 1ed1ydeiboab ejUBILOIIALS JO BSN pue uoljed))  “T'E'T'E
(sjudwisaAul *)duL) sainseaw jedLuydId) € 1€
a130e4d 3SN pue)
III ENREN palsAod jou 000 9 wd WeW ‘WY ‘WX G002-0002 "¥€°2°6 MIN  uldbueys/uoenbas yum syysuaq xey pue) Jo uoLyejuawaidwy eere
1II BN Pa13A02 Jou 000 21 wd WX ‘AOM “Wd 500¢-000¢ Sa1e309Y QT 49pun sadedspue) uado jo uorjeasasald ay3 poddng ‘12TE
SaINSeaw JLWou0d3 ‘2°1°€
II ENREL palaA0d 0et S0 WHIN 0002-666T ‘T°2°6 AL 1y adeaspueq ay) GTTE

ssado.ud butuueyd ay3 Jo
1e1S 9y} woyy sassadold Buwjew uolsidap ayy ul syuelLqeyul

I wd wd AOY ‘OMA 5002-0002 1820] pue saipted pajsaisjul oyl e jo uotjeddiped syl YTTUE
II 4N ‘34 ‘LA Ppaianod jou wd wd W 6002-0002  "S°% %% )33 26/0802 uolenbai jo uoreuswaldwi pue uoijeidepe ay]  "€TTE
paJan0d AOY ‘AYIW butuueyd 1ed0) pue jeuotbas
I DY LA Apied 0s¢ ¢ S NL "NWdI W 1002-666T "1°G°6 M. “leuoijeu ul suom3au 1edLb010ds ue Jo uoismaut Byl "2TT'E
sue)d Juswdo)ansp pue jerjeds
pa1an0d AL ‘NL 11e JO JuBWISSasse Joedul 1eIUSWUOILAUD dY3 UL AJLSIDALP
I AN Aped 082 1 ‘NWd3 ‘WA 1002-0002 1eatbojolq pue adesspue) jo uonesspisuod Arosindwo)  TTTE
sabueyd jeuorinirisul pue aarje)sibaq ‘T°T°€
utw - I1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 40 $324n0S Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou y1M)
Kyuoug 91q15s0d JuaLN) 150) Jamod uely pue TeddULY 9eds-awt]  yim abexur] sallALe Alessadap "ON

sue)d asn pue) pue jerjeds jje ojul AyisiaALp adedspue) pue jeatbojorq jo uorjesbajur ayy *1°€ aAalqo

G00¢ ¥VIA JHL 01 dN NV1d NOILIV "INIWIDVNVIW ANVT ANV ININNVId NI S1D3dSV 3dVISANV €

134



II

II
III
II
II

II

III

II

III

II

1A ‘7Y
EPREN
EPRER

LA ‘DY
ER IR

ER I

LA 3y
1A D3y
ER|

EPRER

paian0d Ajpped
pa1aA0d jou
pa1aA0d jou
paian0d jou
pa1an0d Apped
paian0d jou
pa1aA0d jou
paian0d jou
paianod Ajpped

Po19A0d j0U

000 £

GLE

09¢

000 ¢T

00¢

009

006

008 1T

0§z

008

o

Wd W

NWd3 ‘0L “WH ‘W

WH ‘W

AW ‘WS

nL ‘W

NWda ‘nL

‘TN ‘WW “Wd W

NL ‘NWd3 “WH ‘W

AW WA

NL ‘WX ‘WH

WX “WH

G002-6661

€002-100¢

€002-100¢

500¢-100¢

0002-666T

€002-1002

¢002-000¢

¢00¢-100¢

1002-0002

1002-000¢

R31s1aAtp adeaspue) jo BuLiojluow pue 1oy S103eILpUL JO N0 BubIOm

"TC°ET6 A1

"TT°G76 AL

2TT°6 AN

ETTET6 A

Kyisiaatp adeaspue) pue jeatbojolq pue asn pue)

40 2INJ0NJ3S BY3} UIIMIDQ SUOLIIAULOI BYY Jo Apnis
Ay1s19A1p 1eILHOYOLG

pue adeaspue) jo uoujestwiido dwwouods pue ‘burdeys
‘uor3dazold ay3 Joy euS3Ld jedtbojtpoyiaw 4o o buwyiom
Butuue)d 1oy sdew Abojoda adedaspue) jo uolje)dwo)
,s90e1d, ueLu03sy Jo dew e jo uoLleal)

ylomiau 1edtbo)ods

ue jo juawdo]anap ay3 jo uonesiwiydo pue sishjeuy
suoyenbas pue saAL3dRILp N3 wouy butwod sabueyd

o1} JUSBWYSL)qeISd SN pue] 3y} uo 3oedwl JO JUBWSSISSY
,uoldajold Ajisianlg adeaspueq pue jeatbojolg

40 Juawabeuely, uo ueyd jessusb apim-a1els Jo uoljesedaly
yoseasas parddy

AyisiaAtun nyie] 3e Butuueld jo Jtey) jo Juswyslqeisy
Rjis1aALp 1edtbojolq pue

adeospue) buissaippe weiboid elpaw-1nw jo uoje)dwo)

‘96'T'E
AN )
9°g'1TE
‘G6TE
vere
€eTE
eere
‘Tere

‘G'T°€
LYTE

9T

135



sadedspue) pue SaLLUNWLWOD

111 1y ‘7Y palanod jou 00% 2 wd AYW ‘B ‘Wd W 5002-0002 1einjeu-LWas 2103531 03 YImoibiano pue ysng jo buuea)) g e Ty
AYIW ‘B SALJLUNWWOD ]eINJRU-LWIS JO ddUBUIIULRW
1 LA ‘3N palanod jou 000 8T wd WW Wd W 5002-0002 uL 9AL30E JJels Jo juawdinba jeatuyday jo juswanoidwy 1Ty
(sjuawisaAul *1PulL) sainseaw jedLuyId) ‘€ Th
(sdtuaanos sadiun( ‘yeidlpuey Joom “fjLw ‘Jeaw) SaLJLUNWLIOD
I 1A ‘7Y palanod jou 00% 2 wd WW WIS " Wd G002-0002  "%°0T Jeinjeu-Lwas o} paje)al syonposd bBuijayiew jo uoljeirjioe] Al

sjun jewtue 000’0t Aq
S9LILUNWWOD JeANJeu-LWwas uetuolsy ut ainssaid buizeih aseasoul

1 1A ‘7Y palanod jou 000 ¥ wd WY “Wd £002-0002 11 03 ‘sjewtue wiej bulpuewapun jo aseydind 1o} saLpLsqns €Ty
0064 (b 500z (b
0045 (4 %002 (4
00%6 (3 €002 (@
000% (p 200z (p
0022 ( 1002 (
0001 (q 0002 (q sue)d juswabeuew
I 3y pasenod Ajped 008 (e wd AVIN ‘B Wd W 6661 (e Y3tm 3duepiodde ul uojesuadwod bHuizelb jo JuswAheq LY
0065 (b 500z (b
00£G (4 %002 (4
00%5 (@ €00z (®
0005 (p 200z (p
000€ (@ 1002 (2
0002 (g 0002 (q sue)d juswabeuew
I ¥ pasanod Aped 0001 (e wd AYW ‘B “Wd W 6661 (B Y3tm 3duepiodde Ut uoljesuadwod Huimow jo juawheyd 1Ty
SaInseaw JLwouody AR
SAILUNWIWOD RINJRU-LWS
I EN palanod jou 00§ 1 Wd ‘W 0002-666T ey 03 30adsas yim 3oy ainjnouby dLuebiQ ay3 03 Juswpuswy 9 LT
Gy ey 26/8.02 uoLienbay )33 03 puodsaiiod 03}
I VA ‘3Y palanod 008 T 2 AYIW “WIN “IWd 1002-666T ‘€% “g'v swelboid pue uoie)stba) aal3dadsas jo uordope pue uotjeioqe)s QLT

way3 Joy sueyd juswabeuew
pue suotjeinbai uor3dszold jdope pue ajeioqge)s ‘sadedspue] pue
I ENREN paianod jou 005 T € SLT Wd WO 2002-0002 €1 SOIILUNWIWOD Jeinjeu-Lwas pajdajosd-uou uotdajosd 1spun el  “#'T°T'¥
UOL1293014 2I0YS PUE 3SB0) JO oY
33 03 1Y JUSWPUSWY PUB UOLIEILLPO JO JeIp BY3 UL

I ENI pai1anod 01 1°0 W 666T €7 uo13d93oid Ajlunwwod jeinjeu-Lwas 1o} uoteblqo Jo uoLe)nwIo4 1Ty
1513 Jou op sueld Yons 24ayMm SILILUNWILWOD JeINIRU-LWIS
I 4“3y pasenod Apped 000 21 02 NI Wd W 1002-666T €1 ay3 Joj sueyd juswabeuew jo uonndope pue uoljeioge)y 2T
IS1Xd 30U Op suole)nbal yINs aIBYM SILJLUNWLIOI |eINJeu-LWads
I 4“3y pasanod Apped 002 1 ¥ NIT WO 0002-666T €1 loj suorjenbai uorydajoud jo uorpdope pue uoljeioge)y  TTLY
sabueyd jeuorinirisul pue aarje)sibaq T'TY
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwalinbal -uodsal 1ay3Q 13y30 (rou y1M)
Kyuoug 91G15s0d JuaLN) 150) Jamod uely pue TeddULY 9eds-awl] yim abexur] saljlALe Alessadap "ON

sadeaspue) pue sapjtunwwod (abejLiay) jeinjeu-Lwas Jo uoljeAldsuo) T4 aALP3lqo

G002 ¥VIA 3HL O1 dN NVId NOILIV "JHNLTNITIOV v

136



0 I1I
9 II
L I
€T
I ER| pai2A0d Jou 0s€ 1 Gl WHWd G002-0002 913382 JeJNI UBLUOJST PUB BSIOY ULUO}ST 4O SNIels ayy Jo buuojuow  "2°g'2y
eLU03ST JO DlISLdIORIRYD
I Yy  pasenod Ajped 00% € G2 WX Wd "WH 6002-0002 T'T S9119LIBA puR SPaalq Jo uolleAlasald 1oy Aiessadau yoieasay 1°6°2Y
yoseasas panddy G2y
BLU0JST JO JL3SLI9IORIRYD SBIIBLIBA pue SPadiq
I 3y pasenod Apued 008 1T 1 AYW W Wd G002-0002  T'T buonposjul JeLiajew Jo UOLIRULWASSSLP PUB UOLPINPOYY  “T°¥°2'Y
ssauaieme Huisies ‘uorjewojul ‘uor}ednpy A
I EN] R %05 000 2T 2 NWd3 ‘Wd 6002-0002 T SsjuawalLnbal N3 YIM 3OUBPIOIJE UL SJewlue Wiey JO UORIYLIUSPT  ‘T°€°2'%
(sjudwisaAul *)duL) sainseaw jedLuydIdY €y
I 1A ‘3Y paian0d jou 00% 2 wd WW™IWd G002-0002 °TI'T 1'% sponpoid Butwiey dasys 1oy aydlu Jodew e Jo uoljeal)  'G'Z'Zy
asioy jybneip
I 1A ‘7Y pai1aA0d jou 00% 2 wd WWIWd G002-0002 ‘T'% “T'T UBLUOJS] pUB 3SI0Y LLIO] 10} BYOLU J3JeW B Jo uolear)  "¥°g°2%
I 1A 3y paiaA0d Jou 00% ¢ wd WWWd G002-0002 T'% "T'T 9510y UBLUO3S] SY] 404 SYDLU JS% W B JO UOLYedN)  "€7¢"¢"y
9]3182 JRINJ URLUOIST
I 1A ‘34 paiarod j0u 00% 2 wd WW ‘Wd  §002-0002 "T'% “T'T 40 y1tw 3ey-ybLy ay3 o4 BYdLU JoXIRW B JO UOLRRA) 22TV
BLU0JST JO J13SLI9JORIRYD SALIDLIBA pUR SPadiq jo siaonpoid
I 1A 3y R %05 000 22 wd WIX “WW “Wd 6002-0002 ‘T'¥ “T'T 40 uotie)nwis soj wajshs Apisqns e jo uonejuswadw]  T°Z°ZY
SaINseaw JLwouody AL
1I IA ‘34 pasanod Ajped wd wd S Wd 1002-6661T sjuswaitnbas N3 ym Ja1sibay Ajsuiep Jo uoljesiuowey R ArAL
sjuawalnbal N3 ypm
II 1A ‘34 pa1an0d Apped wd wd ILL “Wd 1002-6661 wa3shs uoidadsu] uoLINPOI4 Jueld Y3 JO UOLjeSIUOUIR  “ETZY
sjuawaitnbal N3
I 1A ‘34 pasnod Aped wd wd IVl ‘Wd 1002-666T yam wajshs uorpdadsuy buipasig ayj 4o uoljesiuouley ‘g Tgy
sjuawalitnbal N3 ym dduepiodde uL ulbuo ueLuolsy
I 1A ‘3Y pa1an0d 00T 2 2z NWd3 ‘Wd G002-666T "G'T°T'%  JO Spaalq pue saljaLieA Jo uotdaold 1oy uotstroid aaLie)siba] T'TeY
) sabueyd jeuorynirisul pue aALeisihaq B A
utw - 11 butpuny Jeaf/uew salped aqts saAL323[qo
xew - T 40 $22IN0S Butpuny %33 000TX 3uUBWaILNbAL -uodsai 1ay3Q JETTI) (rou y1Y)
Ajuouyg 91q1ss0d juaLny 350) Jamod uepy pue Jedpunyg 9)eds-awl] yim sbeyul] sa1LALOe AlessadaN ‘ON
BLUO}ST JO J1ISLId)IRIRYD SPIaiq pue A}aLieA ‘saldads Jo uolleAlasuo) 2y aA1alqo
1 III G002 ¥V3A FHL O1 dN NV1d NOILIV "IJHNLINITYIV Y
K4 II
2l I
LT
1 41 ‘40 ‘34 pasenod Aped 002 1 € NWdI LI "Wd W 1002-666T SAIILUNWLIOD eINJRU-LWAS JO SyI0M AI0JUdAUL JO UOLIBNULIUO)  “2°G'T'¥%
; saads jewtue pue juejd Jojedtput
1 3y  pasenod Ajped 00T 2 2 NWdI LT "W G002-666T 40 3sed ay3 uL Aetdadsa ‘buliojluow bullsixa Jo UOLENULIUO) 16Ty
) yaseasas parddy ‘G T
SILILUNWLWOD JeINJRU-LWIS
I 4 ‘3¥  pasanod Ajped 005 1 2 NWdI WH W 5002-0002 butuiaouod sbuiesw pue sieutwas o uoljestuebig €YY
I ‘Y pasenod Apped 058 € € AYW W "WH G002-666T sw)y pue spiedisod “s300q pajeisni|L JO UOLIRULWSSSLP pue uoljdonpold YLy
I ‘Y pasenod Apped 00% €0 A0 ‘AYW ‘WH WO 0002-666T SSLUNLULLOD JeinJeu-Lwas noge suoedngnd Jo UoLeULWSSSL] Ty
ssauaseme Bulsiel ‘uorjew.ojul ‘uoryesnpy A0 At

137



11 II
8 I
61
I NERER] pa1aA0d Jou 00T 2 81 AYW “WW Wd G002-666T salbajesys bulyeyiew Jo JuswdoldAsp pue ydueasal J9xIel  “€°GEY
BLUOJST 404 9)qeINS
I 1A ‘3 pai1an0d Jou 008 % wd WO ‘WH Wd 6002-0002 sa2130e4d UOIIRALYND JRANNILBE Jo S3s9) aAleiedwo)  "Z'GTEY
I 1A ‘3Y pa1an0d jou 008 1 2z WY ‘WH 5002-0002 Ay1s19ALp 1@ILBOYOLG UO BunyNdube dtuebio jo dduanyul jo Apnig ‘1°6°€y
yoseasas panddy Gy
sjooyds jeanynoube pue
AjisiaAtun 1eannouby uetuoysy ut bulydeay Joj 3L Jo asn ayy
I Wd ‘WH  pas19n0d Apued 005 ¥ G'€ NWdI ‘WIN 'Wd 'WH G002-0002 pue aunnoube dwuebio Jnoqe snpow Apnis e jo uouepdwo)  ‘9yEy
ainynoube dwiebio Jnoge swyy Apnys
I 1A ‘Wd paJan0d jou 006 € 6T 133) ‘N93 ‘WH "Wd G002-666T pue jeudjew pajulid JO UOLJRULWSSLP Pue UOLIINPOI GHEy
1 1A ‘Wd pai1aA0d jou 0021 G0 1330 ‘n93 ‘Wd G002-0002 ainnoube owuebio buonposul sbedswoy e jo uoesado pue uoeas)  HHEy
I 1A ‘3 pai1an0d Jou 00% 1T T ¥d ‘WH"Wd G002-666T Syiewapes] pajejas pue ainyniube dweblo noge ongnd syl butuojur g€ HEy
slossadold pue s1aanpoud
1 1A ‘7Y pai1aA0d Jou 009 € 2 N93 ‘NWd3 ‘WH "Wd G002-0002 1eanjnoube so) aunynoube owebio ul bututesy Jo uonesiuebiy ety
I IA ‘34 pasenod Apped 00% 2 Z 093 ‘NWd3 ‘WH Wd G002-0002 “%°€°2 MM  =inynoube dwebio jo S19j043u00 pue sjuepnsuod jo butulel]  THEY
ssaualeme Bulsiel ‘uorjew.ojul ‘uoryesnpy hegy
1I BN Pa4aA02 Jou 0051 wd WY ‘WW ‘Wd 5002-0002 saA13e19d00d Hulaxew pue Huissedoid jo uorjessd oy poddns ajeis ereety
11 1Ay paisnod jou 000 2 wd AYW WW Wd  €002-0002 aunqnowibe otuebio buisn suiey japow Jo uoess)  Z'EEY
sao130e4d Jeanynoube 1eatbojods pue ainynoube oweblo jo
I 3y  pauenod Ajued 05y €0 Wd 0002-666T satbojouydal noqe eyep burisixs J)e bululejuod sseqelep Jo uolear)  T°EEH
(sjuawisaAul *)dpuL) sainseaw jedLuydIdY €y
0bo7 3onpoud debig
11 EN| pai1aA0d Jou 0021 wd AYW ‘Wd G002-0002 40 9sn 9y} 1o} sasuadl) buinsst suotjesiuebio 03 poddns 315 grzEY
I 7134 TN Ppa4sA0d j0U 000 8T wd WY ‘WW "Wd 6002-0002 ainynaube otuebio soy sarjtunpioddo Jipaud 9)qeINOARY JO UOLIR)  2°2°E"Y
ad130eud Jaypny st buunp pue (sieah g)
1 1A ‘7Y pai1aA0d jou 000 09 wd Wd G002-0002 ainjnoube dtuebio 03 uoyisues) Jo pouad ay3 buunp saipisqns  "1°2°€'Y
saJnseaw JLWouody AL
sonpoud 1eatbojoa
I 3y patan0d Aped 0021 2 WW ‘Wd 2002-666T 40 uoreubisap pue 103u0d 10} WAISAS By Jo JuawdoPARg  HUTUEY
uoLlelLpaldde 10} WYO4I
I ENI pa1an0d 08 wd WA ‘Wd 6661 03 0607 39npoud dwebiQ jeuoljeN jo uolsstwqng € TEY
ainynoube
I 1A '3y pasenod Jou 002 1 ¥ 11°N93 ‘WWX Wd  T002-0002 ‘Z°T°0T MM dtuebio soy uejd Juswdo)aAsp JeuojeU JO uoLRIOqR)]  2TEY
(4adeq a3tym jo abejs 1) syuswaltnbal N3 yjim duepiodIe UL AN ndube
I IA ‘34 pasanod Ajpied 0se 2 € W ‘Wd €002-6661 GITY dwebio burenbas s3oe aaL3esiba) jo uolejuswaiddng TUTEY
sabueyd jeuorinirisul pue aarje)sibaq ‘TUEh
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwalinbal -uodsal 1ay3Q 13y30 (rou y1M)
Kyuoud 91qLssod juaun) 150) Jamod uep pue Tedoutlg 9)eds-awl] ym abeyul] salALe Aiessadap *ON

ainynouibe sruebio jo Juswdo)anag €% aA1alqQ

G002 ¥VIA 3HL O1 dN NVId NOILIV "JHNLTNITIOV v

138



6 III
9 II
0 I
qt
s924nos uoinyjod jutod
II 3y LA paivnod Aped 005 T € Wd ‘WY 2002-0002 “OT'T°Z LM JeinynoLibe jo uoggemens pue (butddew -put) Mojusaur -2 Gy
11 1A 3¥  passnod Aped 000 2T 9 Wd WYY WH  5002-0002 uoynyiod jeinynoube pue Aisiantp 1edLbojolq UsIMIa] SUOLIBUUOY  “T'G Y
yaseasas parddy ‘Ghy
III 1A 4% ‘34 pasanod Ajped 08% %0 1L AOX ‘AVW “Wd G002-0002 aA1a1LQ 93RIUN pue uoyeistba) uotpdajoud Jueid N3 Jo uoonponur YUYy
spunodwod HdN
III 1A ‘4% ‘38 passnod Ajped 000 % 9 AVW ‘NWdI ‘Wd 'WH G002-1002 4o abeulelp asiwLuLll 03 UOIJLINSUOD pue UOKEINPT  T'H'HYy
ssauaieme Huisies ‘uorjewsojul ‘uor}ednpy A
saljloe} abelols
III 1A ‘34 passnod Ajped 000 02 wd AOX ‘AVW “Wd 0002-666T “L72°9 ML) seatwayd jeanynouibe pajepidelip jo uotjepinbly  grgyy
III A3 paiaA0d Jou 000 ST wd WY ‘W ‘AVW ‘Wd G002-0002 sOJis aunuew pjo Jo Buutedas pue ‘mdu Jo Buipjing ay3 o) poddng  “z ety
juawdinba (siopeaids ainuely “1out) uotzdajoid jueld pue
I 1IN paisA03 jou 000 2T wd Wd G002-0002 "TET'8 ML Jasi)iuay Apusuy Anejuawuoliaug Jo sseyaind jo poddng 17 g Yy
(sjuswisaAul *)auL) sainseaw jedLuydIdy €Yy
uotjnyod jutod-uou jeanjndube jo uotjeiiwl) 104
o PN paiaA0d Jou 000 G2 wd WX “Wd §002-1002 %218 A1 (Suowonpap xej ‘salpisqns) saunseaw dLwouodd jo uoyeonddy  -T'g 'y
S2Inseaw J1wouody AR
XB) 9SLOXD J9SI|11I3y
III 1A 3y pai1aA0d Jou 091 I’ WY “WIW W 0002 JeJauLw uo 30e Jyeup ay3 Jo uorejuswadwl pue uoljelogely LT
II ER| paianod 005 ¥ G0 Wd 1002-0002 xe} 3s1oxa apwoL3sad U0 Joe Yeip dy3 Jo uojejuswaldwl pue uoijelogely 9Ty
Sjuawalinbas jeuoLieulajuL Yim aduapuodsaiiod ojul sauabe buipjosuod
III 1A 3y paisAod 090 T €0 ILL “Wd €002-6661 1ay10 pue uowdadsu] Uo3dR]01d JUBYd Y JO Hom ayy bulbuug g Ty
sjuauodwod dAL3de uLepdd bututejuod
sjuabe uor3dajoid jueyd jo asn pue Huaysew buigiyosd
dA1123ILp By} Aewdadss ‘sjuswaltnbal N3 ym uoljestuowiey
II 1A 3 pai1aA0d 00T ¢ 4 DIL ‘Wd G002-6661 S pue uowjeistba) uorpdajoud ued Jo uawdolpAsg YTy
spue) Jeanynoube uo AjisiaALp jeatbojolg uo
J193deyd e jo uonippe puL ‘ unpndouby S)qeuteisns jo Absjens,
II YA ‘3Y paJanod 002 ST W ‘Wd 6667 "L°T°8 ML pue ,sadpdeld 1eanqnauby pooo, saunspinb jo uogendwoy €Ty
AyisianLp adeaspue) pue jeatbojolq
40 uo3da304d Jo Swie sy3 JuUN0dde ojul Huwjey ‘ssuenquy
II 33 pasnod Apped 000 21T 01 AVW “Wd "W G002-000¢2 1o} sueyd uorpdajold Ja3em pajesbajul Jo uoreloqe)y 2Ty
Juonnjod ajeniN jennouby woy Ja3ep Jo Uoi3IRI04, FAIAULP NI
3] UILM JUSWIUOIIATUT BU3 JO JSISLULY BYY JO D2409p BY3 UL
II A3 paiaA0d 09T 80 Wd WA 6661 T'T°L DI paptroid siasi)ipa) JO 3SN U} UO SUOLDLIASAL JO UOLeSIUOULBH  “T'T'¥'Y
sabueyd jeuorynirisul pue aALeisihaq BT A
utw - 11 butpuny Jeaf/uew saiped aqLs saAL303[qo
Xxew -1  josaunos  buwpunj )33 000TX Juswailnbas -uodsal Jay1Q 1ayj0 (rou NI)
Ajuouyg 91q1ss0d juaun) 350) Jamod uepy pue Jedoutd 9)eds-awl] yim sbeyul] sa1LALOe AlessadaN ‘ON

ainynoube aalsuajul woiy urnsal uonnyod astwituty

G002 ¥VIA JHL 01 dN NVId NOILIV "TUNLTNITIOV

"%y aAa[q0

Y

139



L III
9 II
2 I
gl
s303[qo uoljelonawe Jo uoLeAldsald pue adueudjulew 104 Abojouyday
111 1A ‘Wd pa1aA0d jou 00Y T SW3 ‘NWd3 ‘Wd 1002-0002 1ewjdo jo uorjedndde Joj SUOLIBPUAWIWODAL JO UOLIEINUWLIOY  °8°G'G'H
111 AW ‘Y paiaA0d jou 009 bA SWI ‘Wd 1002-0002 "6°T°0T MIM S329[qo uoljeIONBWE JO SNIBIS By} JO UOLIENBAS pue AIOJUSAUT  */'G'G'H
111 1A ‘Wd pa1aA0d jou 00T 2 G'T 9dW ‘Wd 6002-0002 $309[q0 uoljeloljdwe Jo snje3s jo buuouoy  '9°G'G'y
yiom bBuuojtuow 1Los
II  Wd 4 'WH  paisnod Ajped 09% 2 a1 ALT “Wd WA G002-666T 1o} Abojopoyisw jo uoljejusWdwL pue UOKESILISPOW  '§'S°S™Y
1Los Jo AyisianLp eatbojolq uo
II  Wd 4 ‘WH  pasanod Apped 00% 2 2 NWd3 ‘Wd "WH 6002-0002 uoljelonawe pue uotdnpoid Jeinynoube jo sduanyul jo Apms  H°G G Y
seale asay3 Jo butpooyy Aq pasned sousmyjul “oul ‘seale sbeulep
IIT LA ‘4% ‘41 ‘34 paisAod jou 05L T NWd3 Wd WM  G002-1002 "SET°8 M1 pasnun jo Aysiaalp jeatbojorq uo aduanyul jo buiysiqesss  '€'5°GY
SW3 ‘NWd3 Kyis19A1p adedspue) pue jeatbojolq uo s3np
IT LA X 41 ‘3 paiano0d jou 00% 2 2 ‘WH Wd W 6002-0002 13]BM JO 3IOM dJUBUSJULBW JUBIBYLP JO dduanjuL Jo Apms  "2'G'G'y
Ajisiantp adeaspue] pue jeatbojolq uo
II  Wd 4 ‘WH  pasanod Apped 00% 2 2 NWd3 ‘Wd "WH 6002-0002 swalsAs uoljeionawe pautejulew-uou Jo auanyuL jo Apms  "1°G°GY
yoseasas parddy ‘G'G'¥
s19onpoud jeanjnoube pue sjsijeldads uoljeloljawe
111 IA ‘AN ‘34 passnod Apped 00L2 € SWI ‘Wd WWY WH 6002-0002 10} AyisianLp 1eatbololq uL uol3eanps Jayuny jo uowjesiuebly  THGY
ssauaieme Huisies ‘uorjewsojur ‘uoreanpy 9°Gy
spue) jeanjnoube pasn Ajasuajul
AOX “AVYW uo sauoz uoljesuadwod Atejuswaiddns jo uoljeasd pue
I 1A 4 ‘LA “3Y paianod jou wd wd ‘NdW ‘WY "Wd 6002-0002 ‘1€ S9LpOq J93eM JO S2I0US UO S3UO0Z UOL}I9j0id J9JBM JO UOLIRAN)  "Z'€°G'H
AOX AV
1 LA ‘3N paian0d jou wd wd ‘NdW ‘WIS "Wd 6002-0002 UOLIRIOL)BWE JO SIUDLIND PI3) 10 SBUOZ JBYNG JO UOLEAL)  "T°E°G'H
; (sjuawisaAul *)auL) sainseaw jedLuydId) ‘€°G'y
SaLpoq Ja1em Jo uoljejlo)dxd 9)qeuleisns 10j 3)Gens
III 1A ‘7738 ‘1Y pa4aA02 Jou 000 6 wd 1L ‘Wd G002-0002 juawdinba jo Huiseyaund .oy sivanpoud jesnynoube o3 poddng 172Gy
saInseaw JLwouod3 AR
I 1A ‘3 pa1aA0d jou 002 T ST W 6002-0002 UOLIRIOL)3WE 19A0 10J3UO0D |EJUSBWUOILAUD JO JUBWIURYUT  "€'T°G'H
sued uoljeioljawe
I 1A ‘7Y palanod jou 0021 g1 WX “Wd G002-0002 ojut A3is19ALp 1eatbojolq Jo uoioajoud Joj sauNsedW Jo uolsnpPUT (2T
(ebeutelp uado bulysixa 4o uot3razold dul) AjisiaaLp jeatbojolq Jo
111 1A ‘3 paian0d jou 002 G'1 WIS Wd 0002 uol3a9304d In0qge suolstAoid Yim 10y UOLIBIOLBWY JO Juswpudawy  “T°T°G'Y
sabueyd jeuorinirisul pue aarje)sibaq ‘1°G'¥y
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwalinbal -uodsal 1ay3Q 13y30 (rou y1M)
Kyuoug 91G15s0d JuaLN) 150) Jamod uely pue TeddULY 9eds-awl] yim abexur] saljlALe Alessadap "ON

uorjelondwe ut Aysiantp adesspue) pue jeatbojoirq jo uorjeasdasuo) Gy annalqo

G002 ¥VIA 3HL O1 dN NVId NOILIV "JHNLTNITIOV v

140



~

II

91

sauljapinb ajeudosdde
JO UOLIRIOQE]D (SIBUMO BY3 JO S}Saldjul ay3 Jo uoljdajoid pue
s1s910} pajdazold ul AjisiaaLp jeatbojolq Jo uorydsiosd sy3 butrosdwt

III 43 W dA  paidnod jou 00¢€ T WO VoW 1002-0002 10} (SjuBWINIISUL) S2INSEAW JLWOUOID Jo sasn d\qissod jo sishAjeuy  0T°G°T°g
uorn|os Jeuoljel AjedLwouods jewildo Ue JO UOLJLINWLIOS PUB S}SR.04
I1I 3¥ ‘49 Palanod Jou 06 00€ T WO VoW 1002-0002 pajoajold Jo Juswabeuew dALIeIISIULWPE JO SIALJRUISYE JO SISAjeuy  °6°G°T°G
sjuawainbas pue s3daduod aAL3dadsal JO UOLeSLUOULIBY JRIJUBYISGNS 104 Saydeoidde
II E N pa1aA0d jou 0ST T WIN VoW 0002 4O UOLJBIOQR]S pUB JOY 152104 PUB SOTY JO 399449 JUALINOUOD JO SISAjeuy  *8°G°T°g
weiboid Juswdoipnsp sjeudoidde ue Jo uoLye|NWIOY 10} S}NSAU BY] JO
II3Y 40 MW ‘dA  Pa1aA0d jou 0ST T WO VoW 0002 asn ay} pue s3sai0) pajdajold Jo SI0}ISIA Jo Jaquinu 3y} jo ApnIS  "G'GT°g
009 (2 2002 (2
00/ (q 1002 (9 (1-73) A3lALzejuasaldal UOLIPAIBSUOD BINJRU JO MILA JO
11 34 dA Pasan0d 06 00z (e y WY V3 0002 (e jutod 2y} woyy seale uol}oa30id 353104 JO UOLIRIO] 4O Sishleuy  *4°GT°G
(1-73) fonod 358104 8Y3 UL pauLWISIBP SISBI04 pajdatold Aj3oLigs
II3Y 40 W ‘dA  Ppa1aA0d jou 05T T WO VoW 2002 40 3WNJ0A %% 3y} jo Ajrjeuoties 1ed1601029 Jo uoLleMeAT  "€°G°T°G
(Aba3e13s qg) A3isianLp jeatbojolq jo uoljdajosd jo wie
III3Y 43 ‘AW ‘dA  Ppaianod jou 00€ T WIN VoW 1002-0002 Jessuab ay3 butaatyoe ut sysalo) pajdajold Jo 9)0J JO uoleMeAT  "Z°GT°G
s3s2104 pajoajold ul AjLsiaaLp 1eatbojolq
II3Y 40 W ‘dA Pai1aA0d jou 009 2 NN 1002-0002 40 uo3dajoid Jo shem pue spoyiaw ‘spasu jo uoljeutwtaldq  I°G°T°G
yaseasas parddy ‘G°1°G
abueyoxa uoljewIoul Jo pjaLy Y3 UL SALIUNOD
III dn ‘13 paiaA0d jou 009 €0 VAT WA G002-0002 UBLABULPUBDS PUE Jl}jeg yiim uolleadood jo juswdnoidw] g2 TG
III3Y 43 NW ‘dA  Ppaidnod jou 002 1 T WIN VoW 6002-0002 359104 JeAdwLId JO BNJeA JO UOLPINPOIUT  “T°%°T°G
ssauaieme Bulsiel ‘uorjewsojul ‘uor}ednpy ‘H°1°g
S3159104 pajdajoid ul abayiaud aseyaund
I dA ‘7Y Ky Aped 000 9 wd WIN VoW 6002-0002 91€3s Jo uoljejuawajdwl pue 93e3sa Jeas jo abueydxy  T°ET°G
(sjuawsaAul *1PulL) sainseaw jedLuyId) €1
359104 40 AJisiaALp 1eatbojolq jo uorjdajoid ayy woly Huimorjoy
IL dA 9 IW Koy Aped 008 T T WIN VoW 6002-0002 suol3eb1jqo pue suOLIOLIISI JLWOUOID Joj uoljesuadwo)  “T°2°T°g
S2INseaw J1wouody 2T
(Arysaui04 pasajua sey ydtym awwd pastuebio ul)
I ER! Kooy Appred wd wd BY WIS TN §002-0002 “T°€T “"2°S buinay jebayt bunyby jo wie ayy ym 1013u0d Jo JuswdURYU]  HTUT'G
s35910} JeAswid pajoajoud q1e toy sued juswabeuew
I 40 )W dA Pa1aA0d jou 006 2 VoW WY 2002-0002 T°€T pue suolyeinbai uowydajoid jo uoljdope pue uoljeioge)y  €°T°T°G
1 ENIEN I Koo Aped 0001 2z VAW W 002-€002  ‘T°E€T S3sa40) jeaswud pajdajosdun Ajjussaid o3 uordsjoud jo uorjednddy 2’T'TS
I ER| pai2A0d jou 0¢ 20 VoW WA 0002 T°El SO yim duspuodsaniod ojut y Isalog yo butbuug  T°TTG
sabueyd jeuorniiisul pue aAne)siba ‘1°T°S
utw - 11 butpuny Jeaf/uew saiped aqLs saAL323[qo
Xew -1  josaunos  buwpunj )33 000TX Juswailnbas -uodsal Jay1Q 1yj0 (rou NI)
Ajuouy 91q1ssod juaun) 350) Jamod uep pue Jedpunyg 9)eds-awl] yim sbejul] saLLAL}Oe AlessadaN ‘ON

s3sa104 jeaswuid Jo uoLdI3}04d

G002 ¥V3A IHL O1 dN NV1d NOILIV "AY1SIHO04

*1°G aAalqo

‘S

141



uotje}saio) Jewydo pue SWNjoA

I MW pa1sAod jou 05 T NWd3 ‘VAW  2002-0002 Buiay eqssiuuad Ayjeatbojods wnwixew jo uouyag  '€°6°2’S
) Aj1s1anLp 1eILBOTOLG UO Seale Buly)ay pue sawnjoA bulyey
I W4l paiaA0d Jou 000 € € NWd3 ‘WH VoW G002-0002 ‘sadAy buiiay JuasalLp Jo SdUBNMYUL JO UOLIBULWLSISQ 26
II W K Aped 000 ¥ S VoW %002-0002  ‘T'€T sadojolq A9y yo Miojuaaur  'T°G°2’g
yoseasas parddy *G'2'S
I N Ko Apued 08y 2°0 VoW 6002-0002 uotjeynsuod Aiysaloy jo ued e Ayisiaatp jeatbojorg buwyep H'2'G
Aj1s1aALp 1e21b0YOLg JO Si03edLpul d)qesedwod Ajjeuotjeulsjul pue
I NN pai1an0d jou G2s 1 W VoW 2002-0002 A)euorjeu burutejuod aseqeiep buuiojiuow Ai}salo) e Jo UOLRAL)  “E€°H°2°G
I Hl pai1an0d jou 002 1T T W VoW 6002-0002 fuysaioy 9)geutelsns Jo uorowoud Jo) subtedwed Bulstes SSBUSNOLISUOD Jenuuy  “2°%°2°G
II Dl paiaA0d jou 00£ 1 YE 1002-0002 °'1°G “T°€1l faysai04 91qeutelsns jo yoogpuey Ty
ssauaieme Buisies ‘uorjewojul ‘uoryednpy ‘9°2°G
I 3y I 9D Ky Ajped 000 € wd VoW ‘WY G002-0002 °T°G “T°ET  10J3U0D ]EIUBWIUOILAUD JO Siseq Jedtbojouydal Jo Juswanroidw]  °1°€°2°Gg
(sjuawisaaul *ulL) sainseaw jedtuyId) *€°2°S
1 ENI pai1aA0d jou wd wd Wd ‘W G002-0002 °'I'9 1'% s35910} UL buimow pue Huizesb jo Juswabesnoduy R A
A31s19A1p 1e2160YOLG JO uOLIDI04d
I AW paiaA0d jou 009 1 YE €002-0002 9U3 Junodde Ojul SXe] UYdlym plepuels poom jeuoljeu 'y  ¢'¢re’q
("239 ‘s9a13 U3 e} 4O UOLIRAISAId ‘SDBI} B)qRULRIDL) S1SD10) JO AJLSIDALP
I AW paI1aA0d jou 009 1 WIW ‘WX VoW £002-0002 jeatbojolq jo uor3dazold 404 sed13desd JO ISN BYF UO SUOLIINPIP Xe]  “1°2°2°G
S2INSeaw JLWouody ArAL
sjuawaaibe asayy Jo uoljejuawa)duwl 0 1013U0d pue
I ENEO L] pai1aA0d jou 000 0€ € UEN 6002-0002 "2°%°6 ML) sadojoLq Asy Jo uol3dsjoid uo sjuswaalbe Jo uolsnpuo)  */°1°2°G
uotje)stba) buysixa ojul sysaio4 ajeaud ut A3LSIaALp
I NN Ky Apped 001 €0 CEN 1002-0002 1eatbojolq jo uoLdazold 104 SWISLUBYIDW JUSLILYD INPOSIUL O]  °*9°T°2°G
uolje)stba) bursixs ojul
111 EN| INEN] 09 1°0 WY VoW £002-0002 A13s9104 9)1qeuLelsns jo (eLI9LID) SI0JRILpUL SINPOSUL O]  °G'T°2°G
(1935169Y uo13093044 ainjeN Autew) AjisiaaLp jeatbolotq Inoge eyep
I ENI pai1aA0d jou 0S¢ T W VoW 1002-0002 ‘T°€T BuLio3s s191s1bal Yy1m a)qesn-ssoud 193sLbal 15104 B YsiqeIss o]  H°1°2°G
(*239 “saiLy 352404 paJLWIL] puB pa)j0J3U0d ‘uoljesauabal
JeiNjeu Jo 3sN ‘Saal} UI)e} JO uoljeAldsald ‘Saal3 d)qeuLelal)
S35210} 4O A3LS1aALp 1edLbo)oLg JO uOLIe}LLOR) pue uoLjeAIdSald
I MW ‘3Y wd wd wd W VoW 1002 °T'ST ‘uot3oajoud 104 sadt3oead Jo asn ayj Joy saulapinb jdope o) €' 1°2°6
Ayis1aALp 1e2Lb0lOLG JO UOLIBN|BAD B}
I MW ‘3Y Aed g1 1°0 W VoW 2002 Butuiaouod sysaloy 1oy Abojopoyraw Aiojuaaul jdope o A AL
abejuadsad uorjejsaloy jewiydo pue awnjoA
II W3y fied 02 10 WY V3N €002 bumay squssiwiad Anestboiods wnwixew sy ysigeiss of  T°T°¢°G
sabueyd jeuorinirisul pue aarje)sibaq ‘1°2°S
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwalinbal -uodsal 1ay3Q 13y30 (rou y1M)
Ayuioug 91qLssod juaun) 150) Jamod uep pue Jedulyg 9)eds-awtl] ym abeyul] saljALe Alessadan *ON

153104 Jo uorlestjin ut ALsiaatp jesrbojorq Jo uor}dajoig

G00Z ¥V3A FHL O1 dN NV1d NOILIV "A¥1S3y04

*2'5 aAalqo

]

142



1 III
G II
€ I
6
I ENREN Ated 008 T Z NWdl NI G002-0002 uoioa301d pue juswabeuew ‘Abojoda sojepaid abiel  €°G°T°9
) ; 3j0ym B se wa1sAs0d8 152104 ay) Jo AsUaALpoLq ay1 uo (Buruny-1spun
II NI pa1aA0d jou 05y G0 VoW 6002-0002 pue -19A0 "uL) saunseaw Bupuny jo Pays ayl Auspr  "2'6'1°9
painseaw aq ued AysiaALp jeatbojolq
II AW pai2A0d jou 05y 1 VoW 2002-0002 "¥1°T°6 ML) uo 30944d s,bunauny yotym Aq siozedstput fuspr 1619
yoseasas parddy ‘G°1°9
111 NI pa1aA0d jou 006 20 VoW “WIN 6002-0002 sysiedads buiuny oy AyisiaaLp 1eatbojolq jo piayy ayy ut bututes)  “TH°T°9
ssauaieme Bulsiel ‘uorjewojul ‘uoriednpy ‘%°1°9
(smopeaw papoom woiy qniys pue Aey buisn ajdwexs 104) Ajisiaalp
II ENI paiaA0d jou wd wd St 6002-0002 1ea160101q 104 JeLdYdUI] SL YydLym yiom Jedtbojouydsloly  T°€°T°9
(sjuawsaaul *)ul) sainseaw jedLuyId) ‘€'1°9
JULW uedLIBWY pue
1 ENI paian0d jou wd wd OWY ‘VoW ‘W 6002-0002 Su002es Jo buljuny ayj3 a1eINWILIS 03 SSAIJUIUL JLWOUOI]  “2°2°T°9
suorjendod tojepaid
I EN] pa1aA0d Jou wd wd OWY ‘VoW ‘W 6002-0002 abue) Jo 9z1s uo paseq sytwiad buiuny jo uolieljualaLq ‘1°2°1°9
sainseawl JLWou0d3 2’19
I 3y pa4an0d Ajued 00¢ 2 OWY ‘VoW ‘WM 0002 S910ALAIRD dbae) 40y sued juswsbeuew jo uorjejuswaldwt pue jerosddy ‘2’119
(uoryesedaid sapun) mey buruny ayy ojut A3LsiaaLp jeatbololq jo
II MW 4 ‘3¥  pasanod Ajued 0L G0 VoW “WIN 1002 uol3da3oid pue asn )qeuteisns jo sjeob pue sjuswaiinbas sy ajesbajur  TT°T9
sabueyd jeuorynirisul pue aanesibaq ‘1°1°9
utw - I1T butpuny Jeaf/uew saiped 91qLs saAL323[qo
Xew - T 40 $924n0S Butpuny 33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou 1)
Ruoug 91q15s0d JuaLN) 150) Jamod uely pue jedpuLg 9eds-awl]  yim abexur] saljlALe Alessadap "ON
judwabeuew Buryuny jo waisAs ayy ojur pajesbajul st Ay1siaaLp jestbojorq uorydaload ayy *1°9 9A1BRlqQ
G002 ¥V3A FHL O1 dN NV1d NOILLDV "ONILNNH 9
1 III
Gl II
G I
12
Ai3saioy s)qeuteisns jo
I LW palaA03 jou 006 4 NWd3 ‘VeW 2002-0002 §101e21puL Jo UonLuYSp UL A31sI9ALp 1edlbojolq Jo UojeISpISUO)  "9°G""G
i fyis19Atp eatbojolq 03
II NI pai1aA0d jou 09¢ T NWd3 VoW 1002-0002 malA e yum Abojopoyzaw Alojuaaul 3sa104 Jo uoledydads g g2 g
i (30V 153104 Jo €1 "Hy woiy bupasdoad) AjLsiaaLp jeatbojolq o mata jo jutod
I N Pa13A02 Jou 00% 1 NWd3 VoW 1002-0002 9y} wolj jeudosdde spueys 3sal04 o sabe Ajuniew auLwialap o 9°G'2°G

143



4 III

0t II
9 I
8T
I ‘34 ‘dA PaIdA0d JoU %62 000 € 2 [IELT] 6002-0002 spoyjaw butysy ajqeuteisns jo juswdoj@Asq "9 T/
weiboid Buuiojtuow
Jeuoljeu a3y} OjuL 3L JO UOLSNIUL PUB SILPO] Id}em JO A}LSIBALP
1 ENEEN pal1aA0d jou 09¢ 80 NWd3 ‘TIW ‘NL W 1002-666T 1ea160j01q Jo siojedlput buuojluow jo walsAs e jo uorjeloqe)y "G 6T/
USULIBYSY JO UOL3eIYISD
II NRRER] pa1aA0d jou 05 1°0 IW NL 0002 3y ut a)qeondde suorjesspisuod AyisiaALp jeatbololq jo uoljeloqe)y  H°G T/
II NNRER] palaA0d jou 008 1 T nL ‘TIW ‘0 6002-0002 £31A1309)95 4eab Jo uoljeuLwsap pue sepje ueab buiysy e jo uoyeydwo)  €°G 1L
I dA DI pamsAod 30U %06 0522 G20 i NI 2002-0002 isdiad axeq ut Ajunwwod sutjeyfina uo bunmen wojoq jo pedwy  gGTL
N SUOLILPUOD JUIAHLP UL SPOLISW BuLySy JUaIALLP 10}
I NNREN] pal1aA0d jou 0. G20 TIW Nl 2002-0002 T°€I sa10ads piiq pue jewwew ‘ysy pajdajoid pue aies Jo sajel yleaq  "1°GT°L
yaseasas parddy ‘G°1°L
Ry %s8
II A ‘pRIRA0d 9%ST 002 % ST 0 ‘TIW  §002-666T autsebew Buiysy e jo uouedngnd gL
II DO PRIsA0d J0U %09 00T wd nr 0002 UBLSSNY PuE UBLUO0]ST UL ‘Saysly Ueluols3 Inoqe spinb/yooqpuey  g'%'1°L
II VA I ‘3Y pal1an0d jou 06/ 20 Wi 2002-0002 uotdajold Ly} pue sadojolq Ja3em bunpoijul sjeudlew pajuLld T T/
ssauaieme Buisies ‘uoljewsojul ‘uorednpy 1L
I 38 dA 3 wd  wd wd NI @AW  $002-0002 spoyiaw bulysy s\qeutesns jo uoeonddy 1€ 1L
(sjuawisaAul *jauL) sainseaw jedLuydsy €1L
II ENI palan0d jou 00T 2 G20 o G002-0002  spoyjaw bButysy a)qeuteisns Jo asn sy} abeinodus 03 suoesuadwod/salpisqns  "2°2 1°L
uotjdajoid AjisisALpolq 104 S99) Jo Jed
II MY pniaey %0 06 20 Nl ‘1Iw o1 1002-666T 40 uoijedoyjeas ‘wayshs aay asuady) bulysy ayy jo butbueyy 12T
Sa4nseaw JLwouody 1L
I NRRER] paian0d wd wd INY  S002- 666T suotyeinbas bulysy Jo 92UBAISSGO ISA0 J0JIUOD JO JUSWIURYUT  "9'T°T°/
sauy Ayeuad jo sjunowe ayj pue butysy jebayt Aq
I M4 ‘3 pal1aA0d jou 0¥ G20 nL ‘IIW o0 0002 pasned abeuwep jo uojesuadwod 1oy wasAs ayy Jo uoljesiuldpoly  "G'T°T°L
h fsuaqut bulysy jo
I M4 ‘3N pa1aA0d jou Gl G0 NL ‘T3W ‘0% 666T uolyenbas 104 aunseaw ojul sady asuadl butysy jo buwwing v/
II M pa1an0d 0ST G20 Nl ‘TN 0N 0002 sjeutnofl butysy jo (s)jew.oy ayl Jo uoljesiudpoly €117/
111 34 M) Palan0d Jou %Gz 055 21 IIW ‘O 1002-0002 USWLIBYSLY JO UOLIRILLMSD Jo uonjesiuebly 2 T 1L
12y butysty mau ayy pue bulysty
I I 4 Iy PpaUan0od j0u %06 G5 GE'0 nL ‘oM 0002 Jo ueyd juawdolanap ay3 ul ALs1aALp eatbololq Jo uoljesapisuo)  CTTTL
) sabueyd jeuorniyysul pue aale)stbaq ITL
utw - II1 butpuny Jeak/uew saiped 91qLs saAL329[qo
Xew -1 4O $32UN0S Butpuny 333 000TX 3Juswaitnbas  -uodsai 1ay3lQ 13y30 (rou y1M)
Ajuioug 9)q1ssod uaN) 350)  Jamod uep pue TedpULg 9)eds-awl] yim abeyul] saLjlALloe Alessadap ‘ON

saLpoq 1a3em jo AyisianLp jeatbolorq ay3 Buiureisns a)Lym s3001s Ysiy JeANjeu Jo uoLlestiiif

G00¢Z ¥V3A FHL O1 dN NV1d NOILIV "A¥3HSIA

"I°L 933(q0

‘L

144



|2 III
€ II
2 I
9
II 34 Y3 Pa19A0d jou g 00T 1 W 6661 SILpOQ Jajem ojul sawads Jo uol3onposjul buiuladuod aseqeiep e jo uoleal)  ‘2'g'e’/
II M) ‘dA ‘Y Pa19A02 j0U 9%/9 00%1 1 nwd3 G002-666T $3203S Sl JO 1emaual Jo uoljesiuebio 0} pajejal Ydieasal d1jpusy  TUGET/
; yoteasas payddy G'€*/
III BN paiaA0d jou wd wd WIS "WH 6002-0002 uotjeueA satads-esjul jo dduepodwt ay3 jo dugqnd ayz o3 uoljeueidxy T,
ssauaieme Buisies ‘uoljewsojul ‘uorednpy gL
(sjuawsaaul *1pul) sainseaw jedLuyId) el
I EN] paIaA0d jou wd wd Wd 6002-0002 swioy pue sawads ysiy 1e30] Jo uoljeasasald jo poddng  zrzres
sa1ads pajdajoid pue passbuepus
I ) I) “3¥ PaIsA0d J0U %G/ 009 § T W G002-6661 4o AyisiaAlp satdads-eiqul buliapisuod jemaual jo poddng  1°2'€’L
S24Nseaw J1wouody AL
suoljeLieA satdads-esut ul ‘A3isiaALp jeatbojolq buliapisuod
I I pa1an0d 0ST G20 W 666T $}203s Ysi} Jo Jemaual 4oy wesboid jeuorjeu jo uoeloqe)y  TTEL
sabueyd jeuorniiisul pue aAne)siba ‘1°€°L
utw - 11 butpuny Jeaf/uew saiped alqLs saAL303[qo
Xew -1  josaunos  buwpuny Y33 000TX Juswailnbas -uodsal 1ay1Q 1ay30 (rou NI)
Ruoug 91q15s0d JuaLN) 150) Jamod uely pue JedduULg deds-awtl] yim abexyur] saljlALoe Alessadap "ON
sadojolq pue sawads ysi} pasabuepua jo uorydalosd 1oy Hurwiey ysiy jo uonesrddy ¢/ aA1alqo
G002 ¥V3A FHL1 O1 dN NV1d NOILIV "AYIHSId 'L
0 III
V4 II
0 I
k4
Swa3sAs02s 1e20) uo edwt
II dA “JY Pa43A03 J0U %09 006 € 14 NL ‘NWd3 ‘TIW G002-666T 119Y3 pue saLpoq Jajem ueluo)sy ul sawads ualje jo peaids TG/
yoseasas panddy ‘G'2'L
II ER Ry %05 002 G0 NWd3 ‘TIw NL 0002 s1ajem UeLUO]sT UL saldads uale Inoge uonedngnd y - “Tv°Z7L
ssauaieme Buisies ‘uorjewojul ‘uor}ednpy i arAvi
suawads paieal
II N3 paian0d jou wd wd Wd 6002-0002 Jo adedsa ay3 proae 03 bulwiey ysiy Jo uoljesiuIdpoly  "1°€°2°L
(sjudwisaAul *)auL) sainseaw jedLuyIdy €L
Sa4nseaw JLwouody NArAYA
Swi04 pue satads
II ENI palanod jou oy G2'0 W 0002 ualje Jo uolydnposuL 1o} sauy Ajeuad pue suopues T2/
sabueyd jeuornitisul pue aaje)sibaq ‘1°2°L
utw - 11 butpuny Jeah/uew saiped aqLs saAL323[qo
Xxew -1  josaunos  buwpunj )33 000TX Juswailnbas -uodsal Jay1Q 1ayj0 (rou NI)
Ajuouy 91q15s0d juauny 350) Jamod uep pue JedpuLg 9leds-awl] yim sbeyul] saLLALOe AlessadaN ‘ON

Buruuiey ysiy jo pedwt anljebau jo adueproae pue uoneblty  *2°Z aA3[qQ

G002 ¥V3A FHL O1 dN NV1d NOILIV "AY3HSIA 'L

145



ITI
II

N — O
—t

S9U0Z J9PJOq By} UL SjewLue
II dA ‘34 40 pasanod Aped 00 1 T WeY "W G002-666T  "T'€T “T°9  PIm Jo SASAINS ul saLjLioyne pienb 1apioq JO JUBWAAI0AUT  "T°G'T°6
yoseasas parddy ‘G°1°6

SIDXIOM SWOISNI pue

I dn ‘38 ‘DI pai1aA0d Jou 008 1T G0 Wey ‘1L Wl G002-0002 66 NI pienb uapioq 03 bututesy pue uol3eanpa uoildajoid ainjey TY'1'6
ssauaseme Bulsies ‘uorjewuojul ‘uoryesnpy ‘%°1°6
(sjuawisaAul *)auL) sainseaw jedLuyda) ‘€'1°6
Sainseaw JLwouody ‘2’16
I dA ‘38 4N patenrod Aped wd wd Wey ‘Wi ‘T 0002 *T°€T SILID JO JUSWYILNS ISAO 104IUOD JO SSBUDALIIDYS BY] 3sealdU]  “2°T°1°6
I ENI pa1aA0d jou wd wd wey ‘Wi ‘I 2002-0002 26 16 140dx3 POOM JSAO 0J3UOD JO SSBUDALIIDYS Y3 9seandul  ‘T'T°T°6
sabueyd jeuolniiisul pue aAne)siba ‘T'1°6

utw - 11 butpuny Jeaf/uew saiped 9qts saAL323[qo
xew - | 40 $92IN0S butpun} %33 000TX JudWaILNbaL -uodsai Jay3Q JETTRI) (rou N1)
Ajuoug 91q1ss0d juaun) 350) Jamod uep pue Jedpubg 9leds-awl] yim sbeyul] salLALOe AlessadaN ‘ON

Rysiaarp jeatbojorq jo uorydrazoad ayj ul sarjuoyine swoisnd pue pienb 1apioq ay3 jo uorleradood ay3 abeinodu3 *1°6 9A1R[q0

2 III
: " G00Z ¥V3A FHL 0L dN NV1d NOLLDY “1041NOD 430409 ‘6
8
T'T°T°9 9JUBJIP JeuoLI_U YIIM
I NN pa1aA0d jou 0GT T WeX “VoW "W 0002 “"G°T°6 NI pajoauu0d seale ul AJLsiaALp eatbololg jo Alojuaaul  “1°G°T°8
yoseasas parddy ‘G°1°8
AjisianLp 1eatbololq jo
uol329304d 3y} IN0Oge 3JUIYSP JEUOLIEU puB UO0L}II04d 1BIUBLILOILAUD
111 AW 4X  paiarod jou 08 10 VoW “WEN "W 1002 4o suoimasut jo Aep uoyjeuniojut Jutof angnd e jo uoyesiueblp  '2'%°1'8
uot3eanpa Jayny pue swesboid buturesy
II NI paian0d jou 006 wd VoW “WIN 6002-0002 JeuoljewIaUL UL SpJaLy aAl3dadsal Jo sisijeldads jo uonjeddiped  THTU8
ssauaieme Huisies ‘uorjewiojul ‘uorednpy ‘918
II E N palanod jou 00¢€ wd WM VoW ‘WeN 6002-0002 sjejlqey uado jo uolydajoud ul sbulutely Jo asn "T°E°T'8
(sjuawisanul *)dpuL) sainseaw jedLuydId) €18
saInseawl JLWou0d3 ‘218
9JUDJIP 1eUOLIBU YIIM
I ENI paiaA0d jou 009 ¥ We) “VoW "W 0002 Pa302UL0D SEaJe UL 10J3UO0D JEJUBWULOIIAUSD JO Hulesjueleny  “#°1°1°Q
9JU3J9p JBUOLJEU UYILM P3JI3ULOD SBaJe Pasalo) ul AJLSIaALp
111 BN pa1aA0d jou Q1 2°0 VoW ‘WM ‘e 1002 jeatbololq 03 abewep 104 uoryesuadwod jo walsAs e jo uorydopy €' 1°1°8
T°T°T°9 seale Hululery aduaya(q 4o Aistuty 104 suole)nbal asn
II ENI Ky Aped 0€ 20 VoW ‘WIN ‘W €002-2002 “"G'T°6 MI) o3ut sajduud uowydsjosd Ajisisalp jeatbojolq jo uoanposuy 2 TT8
*T°T°T°9 9JUDJIP JBUOLIBU UIIM P3IBUUOD Seale pajsaloy ul juawabeuew
I ERY Ry S 10 Wey VoW "W 1002 “S°T°6 M. uotpdagoud Ayisiaatp jeatbojolq soy saurjapinb jo uondopy  T'T°T'8
sabueyd jeuorniiisul pue aAne)siba ‘1°1°8
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s921nos Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou y1M)
Ruoug 91q15s0d JuaLN) 150) Jamod uely pue TeddULY 9eds-awl] yim abexur] sallALe Alessadap "ON

9JUdjap jeuorjeu ypm uordrazoad Ayisiaalp jedibojorq jo uorjeibajug *1°8 9A1R[qQ

G00¢C ¥VY3A FHL O1 dN NV1d NOILIV "3IN343d TYNOILLVYN ‘8

146



2 III
L II
0 I
6
soxe} ABiaua  ("€T°T°€)
II VA ‘7Y pai1an0d jou 009 2 WY WW W 0002 BuLysigelss Jo s3oaye pue saljlLqissod ayj ojul Ydieassy  €°G T 0T
IIT YA ‘dA ‘4 ‘3 paiaA0d Jou 00% ¢ 4 WH ‘"W WX G002-000¢ "€°0T SI9949 113y} pue SUOLSSLLD 40)d/QQDd @1gissod ojul ydIeasay  ‘Z'G'1°0T
II VA ‘dA ‘) 3y paian0d jou 00% 2 2 WH W 6002-0002 eLU03S IN UL uoinyiod suled]e Jo $39349 ay3 Jo buuojuol TG T 0T
yaseasas parddy ‘G'1°0T
I ENI palan0d jou 0021 G0 WH W 6002-0002 uotjesauab tamod a1eys 110 Jo $303)J0 dAljebau ay} umouy e  T'¥T°0T
ssauaieme Huisies ‘uorjewiojul ‘uorednpy %' 1°01
(‘o1°1°¢€)
111 133 palanod 002 %S wd 33 ‘WW 6661 suoleys Jamod ul siojesedas JL1309)d JO UOLIERISUT  “2°€°T°0T
(rrezee) (fewee)
II 13 41y ‘Y K Aped 000 0£9 wd AOY W G002-666T awuweiboid uoreasasuod Abisua ue jo uorjejuswaidw] T°€°T°0T
(sjuawiysaAul *)duL) sainseaw jedwuyddl  €°1°0T
93ep 03 dn uonnyjod
I ENI pa1aA0d jou 09T G0 WY W 2002-1002 Aq pasned abewep 1oy uorjesuadwod jo sajel ayy buug  "1°2°1°0T
saInseawl JLWouod3 *2°1°01
103295 Ab1aua ay3 Jo Joedwl |RIUBWUOIIAUD
I YA 33y Ry 000 € 8 WW  0002-666T aAL3ebaU 3y} JO UOLIONpaL Y3 doy ueyd pajie3sp e asedald 2 T°T°OT
S)]OB 91SEM PL0S pue Id3em
1I BN wd wd wd W G002-666T ‘Ite 9y} jo uorjejuswaldwli ay3 jo buuojtuow Juabuuis alo T T°T°0T
sabueyd jeuorynirisul pue aALeisihaq ‘I°1°0T
utw - 11 butpuny Jeaf/uew salped aqts
Xxew -  josadnos  bBuipuny 333 000TX Judwaliinbas -uodsal Jay1Q (rou NI)
Ayuoug 91qLssod juaLN) 350 Jamod uepy pue JedpuLg 9)eds-awt] saLjlAL}oe Alessadan ‘ON

92inos ABisua ue se 3)jeys 10 Jo asn sy} ul uolldnpal jenpeib y

G002 YV3A JHL O1 dN NVId NOILIV "AYISNANI

*1°0T 2ARa[qo

‘01

147



0 III
G II
€ I
8
spiLq Jo uoijesbiw
II dA ‘I 413 Ppa4aA0d jou 00% 1 WW W 0002-666T "T°0T “€°€€ XA 3y} U0 uoleIdUAL pulM 4O SIDBY3 A} OJUL YDIBSAY  "€°G°2°0T
ejolq d1enbe uo uotjesauab
II dA ‘I 413 pa4aA0d jou 00% 1 WW WX 0002-666T "T°0T “€°€€ M) 213091204pAY 91edS-)jBWS JO 109D By} OJUL YIedsay  “Z°G'2'0T
I 3Y ‘VA pa13A0d jou 009 4 WW W 0002-666T "T°0T “€'€'€ M1 ssewolq jeanjeu Jo buissauiey ayj 4oy ueid e jo uonesedald  “1°G°2°0T
yaseasas parddy *G°2°01
I JY paIan0d jou 00% 2 T WH ‘WO 6002-0002 spoyaw uoljessusb tsmod Ajpusiiy-Ajjeuswuoiiaus alow dsNgNd  "T'¥°2°0T
ssauaseme Bulsiel ‘uorjew.ojul ‘uoryesnpy %°2°0T
(syuawsaitnbal uorydajoud
II 413 3 ‘dT¥ “TA ‘LA P13A03 30U 000 0f wd WAN “WW 6002-0002 "T°0T"€°€°€ ML ainjeu uorjesspisuod ojul bupye) ABisus pulm  "€'€°Z°0T
(s11am 10 sjeued
II 413 Y3 ‘dI¥ “IA “LA paisA0d jou 000 0¢ wd WYY “WW G002-0002 ‘T°0T""€°€°€ AL ysy yim) uotjessuab ou3oa)a0ipAy aeds-fews  ze€ z 01
I 413 ‘43 ‘dI¥ “TA ‘LA P343A0D j0U 000 09 wd W W 6002-0002 "T°0T""€°€"€ ML 921n0s ABiaua ue se asn ojul SSewoLq jeinjeu el “T°€°Z0T
LN T LN (sjuawisaaul *1dulL) sainseaw jedLuyId) €2°0T
(suotssaouod |yA pue xej awodut bulpniput) asn pue
00021(q 6002-1002(q 2EEI uoranpoid Abisus Ajpusuiy Ajjejuswuoiiaus sjowold 03
II VA 3y Pai1aA0d J0u 00z (e G0 WY W WIW 000z(e “T°€°€ NI wanshs jeuoneu e yo uoljejudwa|dwl pue uoleNUIOy Ayl T°Z°2°0T
T CELAD sainseawl slwouody ‘gretor
sabueyd jeuoriniiisul pue aAje)sibaq ‘1°2°01
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou 1Y)
Auoud 91q1ss0d juaLN) 3507 Jamod uey pue Jedpunyg 9)eds-awl] yim abeyul] saLjlALloe Alessaa ‘ON

Aysianlp jearbojorq juoddns yorym uorjessduab tamod jo spoyrsw jo uorjejuswajdwi ayj

G00¢ ¥VIA JHL 01 dN NV1d NOILIV "AYLISNANI

*2°01 aApRalqo

‘0t

148



|2 III
L II
1 I
6
II ENROE Kooy Apred 00s T |2 WX G002-0002 193em 9)sem Jeusnput Jo Bulojiuon 2G0T
suostod 1ejuaWuoIIAUD JBY30 pue
II R oy Appred 006 T 1 WX $002-0002 sje3aw Aaeay ‘spunoduwiod suuioyd dtuebio jo Buliojluo  "T°G €701
6L AL youeasas panddy  °g€°01
111 ENEEN pai1aA0d j0u 009 1 WH “WIN 6002-0002 uotyn)jod 1eLISNpUL JO S303JJd dY3 4o uoljeueldxy Ty E€°0T
6L NN TTL NI ssauaieme Huisies ‘uorjewiojul ‘uorednpy *9°€°0T
sasudiaua Aigsnpul buunjoejnuew ut  (*GE°TY)
L.Spunodwod diuebio dulog-ile JO UOLSSLWS 3y} 4o uoldNpay, (*6T°T°Y)
II 193 paian0d jou 000 0§ wd WIW W G002-1002 swuweiboid jeuoizeu ay3 jo uoejuswadwi 3yl ¥°€°€°0T
sasudiaua Aigsnput buunjoeynuew ut 3snp pue sjeyaw Areay  ("0€°T°Y)
ON “°0S 40 uotssiwa duaydsowse ay} ut uoonpay,  (*6°1'%)
II 193 paian0d jou 000 09 wd WIW WM 6002-0002 swuweiboud jeuorieu ay3 jo uorejuswaidwl ay]  "€°€°€°0T
YLTE8 NN
“ETTE8 I
“ZE8 I Agsnput 1oy
II 13 ooy Apred 000 0Tz  wd WW ‘W G002-666T  “2°€'8 ML sjueld Judwleas) J9JeM d)SEM JO UOLONIISU0D Y] 2°E'E°0T
913U UO13I97100 pue Aiopsodas aysem  (*H°€'g)
I 4 LA dTY paian0d 009 02 wd WA 6661 SNOpJeZeY BABALBA BU3 JO UOLINIISUOD BY3 4O UolRdWO)  “T°€°€°0T
WL 2L AN (sjuawnsanuy *pul) sainseaw jedwuydal  “g€°0T
S2inseaw JLwouody ‘€0t
uotnyjod jenpisas Huisned soy A31Lqisuodsal SALIRIISIULWPE PUB IALD
II ER| Ry 06 9°0 WC ‘W 0002 "G'0T  9U3 JO JUDWYSLIGeISd BY3 104 3G3P JO ME] BYy3 4o uoljednddy 2T E°0T
.spunodwod dtuebio auiog-ite jo uotssiwd  ("TT°T°Y)
I EN| INENN Gl G0 WHIN 0002 ‘1°1°0T ay3 Jo uordnpay, swuweiboid jeuojeu ayy jo uojesedasd  ‘T°T°€°0T
sabueyd jeuorniiisul pue aAne)siba ‘1°€°0T
utw - 11 butpuny Jeal/uew saiped aiqLs saAL303[qo
Xew -1  josaunos  buwpuny Y33 000TX Juswailnbas -uodsal 1ay1Q 1ayj0 (rou NI)
Ruoug 91q15s0d UMY 150) Jamod uely pue JedduLg deds-awl] yim abexyur] saljlALoe Alessadap "ON

Rnysnput Buunioeynuew ayy Aq paseajas uorinyjod ur uowpdnpary €01 2AKRI3[qQ

G002 YV3A FHL 01 dN NV1d NOILIV "AYLSNANI

‘01

149



€ III
€ II
2 I
L
II NN Ky Aped 00€ FA MLT ‘W 0002 saljlALoe bututw Ag pauLni sease ay3 Jo BIOLG BY3 JO SaLPMIS  T°G°G 0T
yaseasas parddy *G°G°0T
II ENEEN palanod jou 0021 T WIW WM 6002-0002 Bululw Jo s}oayd aAlzebau ayj jo uorjeueydxy  “T°¥°G°0T
9L NIN "2TL NI ssaualeme Huisies ‘uorjewiojul ‘uorednpy *9°G°0T
III LA 4 ‘3 paisn0d jou 000 & wd  WW WY WSL WA G002-1002 T ajsem buipying Jo ssnaiayl  "T°€°G°0T
(sjuswisaAul *jauL) saanseaws jedluydsl  "€°G°0T
I ENI INEN 0S €0 WY WA 2002-1002 G2 S9XB] 9SN 92UN0SAI 1RINIRU JO SIS BYJ JO UOISIARI BY]  "T1°2°G°0T
saInseaw JLwouody *2°S°0T
BLUO}ST UL S|esaulw jo bututw
111 ENRE! Ry 009 1 WW ‘WA €002-0002 ‘10T ay3 oy ueyd wisy-buoy pue Abajests ay3 Jo uoeNWIO]  €°T°G0T
II EN| INENH wd wd W 0002-666T 9B S32IN0S3 esaul 3y} Jo uonyejuswaidwt syy jo buuojtuow jusbuuls alo  2°1°6°0T
111 ENI pnjaey oY €0 W 6661 10y $921Nn0SaY jesdully dy3 Jo buruswaydwo)  T°T°G0T
sabueyd jeuorniiisul pue aAne)siba *1°6°0T
utw - 1T butpuny 1eak/uew saiped 9qts saAL329[qo
Xew - T  josaunos  buwpuny )33 000TX Juswaiinbas -uodsal Jay1Q layjo (rou M)
Ayuoud 9)q1ss0d juaLN) 350) Jamod uepy pue JedpuLg 9)eds-awl] Yyim abeyul] saLjlALoe Alessadan ‘ON
JUBWUOILAUD 3y} 03 snosabuep ale YydLym sautw Jo uoljeAedxa ay} jo burddois ayy pue sawnjon Bururw ur uoNpaly  *G°0T aALP3[qQ
2 III G002 ¥V3A JHL O dN NVId NOILIV "AYLISNANI ‘01
2 II
V4 I
8

Ay1s19n1p 1eILHOYOLG
I 4I3413°IA  Ppassnod jou 00¥ 1 Wd ‘WW  1002-0002 €% “2% “T'Y Hoddns yd1ym SSLISNPUL ]S 10) YIe3Sal IDUBW  “1°6"7"0T
yoseasal panddy ‘G'y°0T

Aaysnput jews pue

II dn ‘3N pa13A03 jou 00¢T 1 WY ‘Wd “WW G002-0002 “€'% 2% “1'y  adedspue] |euoLiLpel} ay} usamiaq saly ayy Jo uoyeuejdxy Ty y 0T
ssauaseme Bulsiel ‘uorjewniojul ‘uoryesnpy 50T
IIT 413 ‘7 1A 13 wd wd wd Wd ‘WW G002-0002 Spaal wol) uollonpoid 91eds-1ews Jo JusWysLqelss ayl ¥ w0l
III 413 ‘7“1 3 wd wd wd Wd ‘WW G002-0002 sboy Ja1awelp Jjews asn ydLym SaLIISNpUL eWS JO JUSWYSLgeIss 8y  “€°€''0T
14137 9A 93 wd wd wd Wd ‘WW 5002-0002 saujsnput bulssedoid yjlw pue jesw ]jewsS UIdPOW JO JUSWYSLGeISd 3yl  "Z°€%°0T
14137013 wd wd wd Wd ‘WW G002-0002 sausnput bulssadoid y)Llw pue Jesw Jjews UISPOW Jo Judwyslqelss ay]  ‘T°€%°0T
YTy Ty (sjuswisaAul *)duL) sainseaws 1edLUYIdL €401

(swua3 buimouiog jerads ‘suolssaduod xe3 ‘syuelb 30a.tp) Aigsnput Ajpusiy
1 ¥ TN LA Pa19A0d jou 000 021  wd WY W “Wd “WIW G002-0002 -Anejuswuoiiaus poddns 03 walshs e jo uoljejuswa)dwl pue uoLeINWLO) 3Y], ‘2'2°%°0T

wa3sAs bulpege)
II REREN RN paian0d jou 009 T WYX “Wd “WW 0002-6661 Jaasnput Apusuy-Ayjejuawiuoiiaus, ayy jo uoljejuswddwt dyy Ty 0T
YTy Ty sainseaw JLwouody A A1) A
sabueyd jeuorinirisul pue aaje)sibaq ‘T'%°01

utw - I1T butpuny Jeaf/uew saiped 91qLs saAL329[qo

Xew - T 40 $924n0S Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou 1Y)
Auoud 91q1ss0d juaLN) 3500 Jamod ueyy pue TedpULg 9)eds-awl] yim abeyul] saLjlALloe Alessada ‘ON

saljlunwwod pue sadedspue] jeuoliipes) jo uoir}dadjoid ayy poddns jeyy sausnpul buunideynuew jo jusawdojarsp ayl °01 9ALalqQ

G00¢ ¥VIA JHL 01 dN NV1d NOILIV "AYLISNANI ‘0t

150



1 III
G II
2 I
8
"8T°T79 MIN
“LTTT9 O
I M3°LA4X  paisnod jou 002 T Z MLT ‘W £002-0002 6°T°9 ML seale butuiw dely  *2°5'9°0T
sa1ads passbuepusa 1ayjo pue sbouj 10}
I E N pa1aA0d jou 009 1 W 2002-0002 sjejLqey se saLuenb pasnsip jo Alojuaaut ue d)dwo)  "1°G°9°0T
yoseasas parddy *G°9°0T
Sal}LAIOe butulw Inoge ssadold Buyew uoLsLIdp syl ut
11 ENRED! wd wd wd AOM §002-0002 ‘1°¢  9jediped sjuapisas pue saiped pajsaldjul 11e eyl ansu3 ‘g% 901

S924N0S3J JesauLW 4O 3sn

9]qeuLeIsns syl Jo 323[gns syl uo $]9A3)] 1B U0 Siddew
I dA ‘4 ‘38 pa13A0d Jou 006 1 W 2002-0002 UOLSLI9P puB S]edLJO0 |RIUSWUOILAUD ‘Siduueld 93ednp3  “T'%°9°0T
ssaualeme Bulsiel ‘uorjew.ojul ‘uorjesnpy ‘%°0°0T

spiLq d13enbe 1oy

K Aped *9°€°9 NI sais bulysau pue sbouy 1o} syeilqey buipsaiq apraoud 03
1 4 ‘pasan0d Apped 000 %1 wd AOX “WIN G002-6661 "€7€79 ML) UOLIRILLPOW I3y} pue SaLUenb pasnsLp JO UOLRAIIINIBL BYL  “€°€°9°0T
('9°¢79)
('z'€9)
III A3 INEXTH! 00G ¥¢ wd d3 G002-666T saLuenb 9)eys|Lo Jo uoLleALNIBI BYL  "Z°€79°0T
*91°2°9 N1 saLuenb pasnsip ut jdom
I 1A ‘4 pasenod jou 005 2 € W £002-6661 AT D TN dn ues)d uoynyiod jo juswabeuew pue butuueyd syr  T°€°9°01

(sjuawisaAul ul) sainseaw 1edUYdd]  °€°9°0T
sainseawl Jlwouody  °z2°9°0l
SSULW 4O UOLJeAL}NIAL By} 404 pue Butuiw 1oy sueyd

I ENEER) pa1aA0d jou 000 1 € AOM 1002- 0002 juawdo)ansp dibajess Juawuianoh 1ed0) pue A&junod atedald  "1°1°9°0T
60T sabueyd jeuornyiisul pue aAne)siba *1°9°0T

utw - 1T butpuny Jeaf/uew saiped aiqLs saAL399[qo
Xew -  josadnos  bBulpuny )33 000TX Juswalitnbas -uodsal Jay1Q 1syj0 (rou M)
Ayuoug 9)q1ssod juaLN) 3507 Jamod uepy pue JedpuLd 9)eds-awl] Yim abejul] saLjlAL}oe Alessadan ‘ON

sauuenb pasnstp ut ‘sapads pasabuepua 104 3)qelLns sjelLqey ASIAALP JO uoljead Ayl  *9°0f 2AKIR[qQ

G002 YVIA IHL O1 dN NVId NOILIV "AYLISNANI ‘01

151



1 III
V4 II
2 I
L
uolyebiysanul 3502
I 1A 41 DI pal1an0d jou 0ST G0 WSL ‘W 1002-0002  'T°9 “T°€I ‘saLoads Juataylp Aq sainjoniys bulssold jo asn "Z'GT°TT
Jodsuesy Jo 103095 ay3
I 1A 3y pa13A03 jou 06 €0 WSL ‘WX 1002-000¢ ‘'€ ut (v35) 1oedwt jejuswuoiiaus Jo uoewyss dtbajens TG Tl
yoseasas parddy ‘S'I°IT
111 RN pal1an0d jou 0GT T WSL ‘WM 2002 UOL1INIISUOD PEOJ 3]GRULEISNS 104 400gadIN0s e Jo uolje)dwo) 2% 1°TT
I 1A ‘3 pai1aA0d jou 0zY €0 AOX ‘W 6002-0002 ainjonuisesjul podsuesy Jo 3oedwi 1BIUSWUOILAUD JO JUBWSSISSY  “T°H'T°TT
ssauaseme Bulsiel ‘uorjew.ojul ‘uoryesnpy B I°IT
I EN| pai1aA0d jou 000 G2 wd WSL 6002-1002  ‘T'€T “T°€ sjauuny pue sassediano Jo UOLPNIISUO)  “T°E€T'TT
(sjuswisaAul *)duL) sainseaws jedwuyddl  €°I°TT
1I wd wd wd wd wd G002-1002 ‘T°€  ainjonijsesyul podsuesy Ag pasned abewep Joj uoljesuadwo) T2 T°TT
SaJnseaw JLwouody ¢TIt
ainjonujseljul podsueny
40 uoLPNIISuU0d Ag pasned abewep 1eIUSWIUOILAUD 10}
I ENI paian0d jou o€ 2°0 WHIN 0002 "1°€  uoesuadwod pue jo uolje|nNdIed 1oy waisAs jo uoesoqely  TTTTT
sabueyd jeuoriniiisul pue aAje)sibaq T'T°IT
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 0 s?2unos Butpuny 33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou 1Y)
Kyuoug 91G1Ss0d JuaLN) 150) Jamod uely pue JeddULY 9eds-awl]  yim abexury saljlALe Alessadap "ON

ainjanusesyul podsuesy jo aduanjyul aaebau Jo adueploAe pue uoljestwiLuty

G002 ¥V3A IHL Ol dN NV1d NOIL)V "LYOdSNVYL

"T'TT 3Ada[qQ

‘1

152



2 III
L II
V4 I
€1
(3tun 1ad pue je3o3)
II LA PpaiaA0d jou 0ST T WSL 1002 T'TT 2% AN Jodsuesy jo sadAy 11e Joj 53500 JeuI9IX JO UOLRINIIR) €762 TT
$350D BUIDIUL OJUL SISOD 3SAYY JO
UOLBLLIIOJSUBI} PUB DINJINIISEIUL SIL pue Jodsues} Jo S3S0d
II 1A Ppa12A02 30U 00€ 1 WY ‘WSL 1002-0002 ‘T°'TT “Z'% MM  ]eUJ9IXd JO UOLewLISs ay3 Joj Abojopoyiaw jo uoljeloge)y 252 1T
pue) Jo asn JuaLdLyd ym Hodsuery jo
sadA} pue podsuesy by pue ongnd 03 9duaiaaid dINSUD 03
(238 ‘s39bpnq wou) pue 03 sivysuesy ‘sabieyd ‘saLynp ‘soxey)
I 1A 3y pa1sA03 jou 0sT 1 WY ‘WSL 1002 "T'TT “2'7 A1 3502 Jodsuel} Jo uojeutunalap 1oy sayduoid jo uoyelogely  “1°6°2°TT
yaseasas parddy AR
UOL}eINPS Iaypny pue uol}eanpa
1aybLy jo suoranysut 1oy butuueyd uequn pue Jodsuesy
I 1A ‘Y palan0d jou 002 T WM ‘WSL ‘WH 1002 9]geuLeIsNS INoge SjeLajew euol}ednpa Jjo uoljejldwo) gy Tl
II IA 30 4 paianod jou 000 9 wd AOY ‘OAA G002-0002 Jodsuesy a)qeuteisns jo uorjowoid ay3 doj subtedwe) 142 TT
ssauaieme Bulsies ‘uorjewojul ‘uor}ednpy B ArAd A
(Lz°zy)
Ry %09 seale bubped pue  (61°2'%)
I ¥ ‘I ‘palanod 9,01 000 0L wd WSL ‘AOM  S002-666T speol 910431 JO }40MJBU B JO UOLIINIISUOD pue Butuueld °T1°€°2°TT
(sjuawisaAul *uL) sainsesw jedtuyddl  €°2°TT
I ENI pai1aA0d jou GL G0 WM ‘WY 1002 Xe] 9S1IXd 19N4 Ul 9bewep 1eUBWUOIIAUS JO UOLSNPUT  "€°2°2°TT
I ENI palan0d jou Gl G0 WY ‘WSL 2002 podsueny 3yby pue podsueny ongnd jo buueuly  zZ'2'2 Tl
(81°2°%)
II ER.! paiaA0d Jou GL G0 WSL ‘WY 000¢ s19)Les3 pue sydnu} AAeay 1oy xe3 peos yo uotpsodw]  ‘T°2°2°TT
S2INSeaw JLwouody ATARA A
uodsuely 3ybr) pue
I wd wd wd wd AOY ‘WSL 6002-0002 T°TT Modsuely o1gnd Butdueuly 104 xey as1oxa Jo asn Aojebyqop 12T
111 IA ‘I pal1an0d jou 006 T O G002-0002°T°TT “"2"% ML) uotjesapow dyjesy Joy sweibosd jo uondope pue uorjeloge)y  "€°1°2°TT
S310LYDA Joj0W LWoly
111 EN| INENT 000 € wd WIN ‘WS ‘WSL 1002-666T AN SUOLSSLWD JSLOU PUE 19N} ISAO ]0IJU0D JO JuBWLdUBRYUT  “2°T°2°TT
II Dl paiaA0d Jou 009 ¢ € 10 ‘WS “WSIL G002-1002°T°TT 2% NN Hodsuesy ongnd jo saijuad jeuotbar jo Judwysigeisy T TZTT
sabueyd jeuolniiisul pue aAne)siba ‘1°2°1T
utw - 11 butpuny Jeaf/uew saiped aqLs saAL323[qo
Xew -1  josaunos  buwpunj )33 000TX Juswailnbas -uodsal Jay1Q 1yj0 (rou NI)
Ajuouy 91q1ssod juaun) 350) Jamod uep pue Jedpunyg 9)eds-awl] yim sbejul] saLLAL}Oe AlessadaN ‘ON

saAljeusaje Ajpuatiy-Ajjejuswuoiiaud Yyim podsuery jo sadAy snosabuep Ajjejuswuoiiaus jo juawadejday

"2°1T aAalqo

G002 ¥V3A JHL 01 dN NV1d NOILIV "LHOdSNVYl ‘1

153



WwsLINO] d)qeuteIsns uo Japey) ueadoiny sy} 4o spuawaiLnbal

III dA‘3Y Pa43A02 Jou 00 ST WSL ‘WX VL 2002-0002 9y 199w sasudiajua podsuesy pue wsunol diay o3 swweiboud bututes) 6y 12T
II dA 38 I pai2A0d jou 00¢ 1 ey “T¥N3 ‘WM VL 1002-0002  WsLNo} 4o judwabeuew 9)qeuLeISNS dy3 104 AQY dY} 104 |eLIS}eW DUBPING  "gH T°ZT
III dA ‘38 ‘YA ‘DI pa1aA0d jou 00% 2 80 V1 WO G002-0002 (peoige *]ouL) WSLINO3 JO P)aLy dY3 UL SIS)JoM UOL3I930id BInjeu JO uolednNpy  “L'%'1°21
S]eldLJo WsLIN03 10} pue suoljesiuebio wsLNol Jo Jjels
I WdA Y3 Ky Aped 00% 2 80 N03 ‘WYX VI 5002-0002 U3 404 uo13eINpa (WSUNO} ainjeu Bulpnpdul) jejusWUOIALT Q%" T°ZT
II dA'3W 4N PaldAod jou 00€ S0 WHYL W §002-0002 seale pajoajoud ul sswwesboid Apmys aimeN "G y°1°ZT
UOL}eaII3) pue wsLNo} o uoliejnbal pue butuueyd ay3 uo seale paydsjoid
I W4 ‘3N pa1aA0d Jou 000 € T 03 “Iv33 ‘Y1 ‘W G002-0002 40O JJe3s ay3 Joj sawwesboid Bululesy pue jeuajew DUePING ¥4 T 2T
SaINJeU UL S9AI9SWIY3 JONPUOI 03 MOY
IIT MW 49X “3Y pai1aA0d jou 00% T N03 “1v33 ‘YL ‘W 1002-0002 UO SILY pue SISLINOY 10} UOLIBINPS PUB JeLISJeW dJUBPING "€ %°T°2T
Aj1s19ALp 1@ILBOIOLG JO BSN pUB UOLIRAIDSUOD
I W 4) 3y pai1aA0d jou 000 € T 03 “Iv33 V1 ‘W G002-0002 9y} uo sasuidialua wsLNo3 ainjeu oy sswwelboid bututes] ‘g v 12T
A3is1aALp 1edLbojoLg JO ISN pue UOL}RAIISUOD
I DIW D3y paiaA0d jou 00% T N03 TvX3 VL ‘WA 1002-0002 Y3 U0 S3SLIAI9IUS WISLINOY dANJeu 04 eLISjeW dUepNg T4 T°2T
ssauaieme Buisies ‘uorjewsojul ‘uoryednpy A A
dA VA 1 (*62°2°6)
4d¥7 N3 ‘P "039 ‘stesy Bubyiy pue Apmis piing (*€1°2°6)
I dnd‘P'3y Ay Apued 000 0€ € BI'WSL ‘Wd'VL WX G002-0002 !S213U90 SIO}SIA d019ASP HjIOMIBU UORWIOUL UR d3ed))  “T°E€° 12T
(sjuswisaAul *)duL) sainseaws jedwuyddl  *€°1°2T
WSLIN0}-029 UBLUO3S]
I ENI pa1an0d jou 000 0€ 1 d ‘WA VI G002-0002 19)JeW pue 31|pILmM paLieA e Yyim A1junod e se eLuolsy ajowold  'g'2'1 2l
111 ENIEN pai1an0d Jou 000 6 wd  Wd VLW ‘WW WIS G002-0002 s3o9foid wsuLN03-023 4oy poddns jeloueuy pue sueoy jelualaRld  "1°2°T°2T
S2INSeaw JLWouody AR ATA
WISLINO| 9]qeuLeISNS Uo Idjiey)
I ‘34 passa0d jou 006 1 IVIIYL W G002-0002 ueadoin3 ay3 ym syled Jeuoijeu UBLUO3ST JO uoLjelYfe Byl 9'T°T°2T
(‘erz2)
III 3y 4N dA paiaA0d Jou 002 1 g7 N03 ‘SAT ‘WiX VL G002-0002 S19pLAosd 9DLAIBS WSLINOY 404 SPIEPUE)S |BJUDWUOILAUD UsLjqeIsy "G T'T°2T
WISLINO} JO pjay oyl ut sisbeuew ease pajdazold Jo sauyLqisuodsal
II ER| paiaA0d jou 0€ 20 ey W 0002  T°€T 3y3 $393[qQ einjeN pa3de3old U0 Y dy3 Ul ysiqelsy v Tl
no3 ‘vl sueyd Juswabeuew uo3da3oid ainjeu pue A13saio) Yim
I NN pai1an0d jou 008 T wd YW W A0 6002-0002 ‘1€ way3 d3eibajul pue seale uolieardas o butuueyd o Auey  €1°1°2T
ainjeu jo s3da[qo paydejoud
111 ENRER paian0d jou 009 G'1 N03 VL ‘WW W 2002-0002  ‘T°€T 03 SSa20e 10} S99} A1jud bBulbieyd toy aunpadosd ay3 ysyqeisy ‘2 1°1°2T
suejd Juswabeuew ease pajdsjosd ul seale pajdalold Jo
N03 ‘Wd ‘AOM siabeuew ayj o Huoueuly pue ajos ay3 pue asudiajud ajeaud jo
IdA ‘YA 43 ‘3 pa1aA0d jou 008 ¥ 9 VL “IYNT W 6002-0002 *T°€ ‘T°€T )04 3y} duydp pue buluoz wsLNo} pue uotjealdal ajeublsaq  T°T°T°2T
sabueyd jeuorinirisul pue aAje)sibaq ‘T°1°¢1
utw - 1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - 1 0 s?2unos Butpuny 33 000TX Judwaitnbal -uodsal 1ay3Q 13y30 (rou y1Y)
Ayuoug 91qLssod juaun) 150) Jamod uep pue JedpuLg 9eds-awl] ym abeyul] saljALe Alessadan *ON

pue uorjeasdsuod syt sproddns yorym ‘AjisianLp jestbojorq 103y Ajasianpe jou saop yotym Aem e ul uorjeasdds pue wsuino) abeuew pue ueld

asn ajqeutelsns

G00Z ¥V3A FHL O1 dN NV1d NOILIV "WSI¥NOL

*1°21 aAalqo

et

154



(951 *d uo panuuoo)

salads pajoajosd Aq pasned sjeigey o3 sabewep

I dn ‘Dl pa1aA0d Jou 0s% 1 WW ‘W €002-1002 10} wstueydaw uoljesuadwod Juswajdwt pue no Mo "2 T°ET
sa1ads pajdajosd Aq pasned sabewep dLwouods
1I D K Aped 000 6 wd W 5002-0002 104 uotjesuadwod pue ‘Jo JUBWSSISSE “JO UOLIUBAAL]  ‘T°2°T°€T
SaINseaw dLWouo0d3 TTET
Sjueq pue S}Seod
I EM L] pai3A0d jou 062 80 19 ‘W9 ‘10 ‘Wi 1002-0002 87276 A ‘s33)st J0 uor3daloud dy3 1o wesboid d3e3s Jo N0 BubOM  6'T'T'ET
I dA ‘38 ‘DI K Aped 000 € € W 5002-0002 spuejiam jo uotjdajosd ay3 4o welbosd a3e3s Jo uoreuswIdw QT TET
111 BN K Apued 00¢€ €0 wn G002-0002 sa1ads pajoajoud Jo sysy jo buyepdn £ TTUET
9NJeA UOLIRAISSUOD 2INJeU UM Spue] 33e}s
104 uorebrgo uoriezijeaud Jo uOLIRI0ARL BYF YILm Uay3aboy
1 1l Ky Aped 052 1 2 NIT WO #002-0002 726 )1 Seale pajoajoid oy s9)nJ uolldajoid Jo uolsiass/uoljeledald  "9TT'TUET
salads pajoajosd pue seale pajdazoid
1 ENREN Ky Aped 000 9 01 W 5002-0002 '9°2°6 M. 104 y3oq sueyd juswabeuew jo uorjdope pue uonjeledald G T TET
sa1ads pajoajoud Aq pasned
111 H 3y Ry Aped g 10 Nl ‘NWd3 ‘W 2002 01°6°2€ sobewep Bulesuadwod toy waishs panosdwt jo uodopy ¥ T'T°ET
I ER| Ry ot 20 WIS 0002 H'GTTIE SMOMIBN 0002 einjeN bulysigeiss soy weiboid jo uondopy  CE€TTTET
uot3dajosd AjLunwwod pue jeilgey noge suotyejndiys
II1 ER| INEXTY 09 €0 W 0002 ‘1€ yam s303[qQ einen pazdlold JO PY Y3 Juswalddng 2 TTUET
uotjeistba) jeuorjeussiut aqeondde yym pue
13Y30 y2ed ym 2ouapuodsaliod ojul Oy S92IN0SaY Jeldully
T pue uotjeloljawy pueq pue ‘Py buipiing pue butuueld (z'z°6)
I ER| INEXTH! 00€ €0 W §002-0002  “"67%°6 MIN ‘DY Aiisaio4 ayy ‘spalqQ jeinieN pandalold Jo PY Byl buug  TTTUET
sabueyd jeuorynirisul pue aAnesibaq ‘T'T°€T
utw - I1T butpuny Jeaf/uew saiped 9iqLs saAL329[qo
Xew - [ 0 s?2unos Butpuny 33 000TX Judwaitnbal -uodsai 1ay3Q 13y30 (rou y1))
Ajuoug 9]q1ss0d juaLN) 3507 Jamod uepy pue TedpuULg 9)eds-awl] yim abejul] saLjlAL}oe Alessadan ‘ON
Aysiantp jea1bojorq jo uor}dajold ay) 10} S9INSEIW 1RI0}IDS-1DJUL JO UOLIESLILY) *1°€T aaalqo
G002 ¥V3A FHL O1 dN NVI1d NOILIV "NOILYAYISNOI JUNLVN ‘€T
(0] II1
L II
9 I
€e
Kj1s19ALp 1€IL6010LG UO UOLIRDIDB PUB WSLINOY JO S3I3H3 9y} buluisduod swwesboid
1 ENEEN pa1aA0d jou 002 1 1 VNI WO 5002-0002 sishjeue Joedwt ue pue buuojtuow widl-buoy jo uojejuswaldwi 3yl  ¥°G1°2T
Kjantsuaixa atow asayy Ajdde o3 uspio ut AjisiaaLp jeatbojolq jo asn pue
11 EN pai1an0d jou 000 € 2 nL W 6002-0002 uolyeasasald ayy oy s3oafosd nysseddns Jo siseq ay3 uo ,S)dpouw, 93ear)  "€°G'1°2T
e1Ep 1BJLISIIRIS JO UOL}I)0d
I EN| pa1an0d jou 000 € G ey ‘WY ‘VST VL 6002-0002 9y} pue seate pa3dajold BULILSIA SISLINOY JO SIBGWINU BY3 JO SIUNO)  °2°G'T°2T
seale pajdsjold apisino suotbas
1 ENEER pa13A02 Jou 00T 2 b4 AOY IV WO 6002-0002 Repijoy Jejndod jo pue seare pajoajoid jo Ajoeded peoj wsunoy ayl  “1°G°1°21T
yoseasas panddy ‘G121
INTSEIN R =R [T}
III 1l pa1aA0d jou 009 1°0 N03 ‘WY VI 6002-0002 Butpoddns AjpALyoe 3sow asuidiajua WSLINO3 ay3 1oy pleme jenuue uy QT '%'1°21

155



k4 III

91 II
()4 I
o€

SINSeaW 10J3u0d \qLssod pue uoLlNqUISLP
21NNy JO JUBWISSISSE YIm Buoje sawads aaljeu-uou

I dA 413 ‘D pai3A03 Jou 009 2 NL NWdT "W 1002-0002 g'TeE 40 S9dUBNMYyUL DLWOU0ID pue 1831601033 By Jo Sishleuy “HT°G T°€T

II dh ‘Pl paidA03 jou 0sT €0 NL "NWdI "W 2002-0002  "9°2°T QW9 sotoads pasabuepud Jo uoljeLieA d138uab Jo UYd1edsal dYlUBS “ET°G T'ET
19A9] UBLUO0IST Y3 Je suolsiosp buyew loy sduepodut
saLads asoyy jo sishjeue adxa yim buoje suorebyqgo

II dA ‘34 ‘40 pa1anod Apped 00% T NWd3 ‘N1 LT WIN 1002-0002 "ST'T°6 ML) Jeuotjeusdjul 03 pajoauLod sawads Jo 3t e bunidwo) “g1°G T el
0T°%°6 NN sa1oads pajdajosd Aq pasned sabewep

II1 EY| pai3A03 Jou 002 L0 NL "NWdT "W 1002-0002 ey 40 uotjesuadwod 1oy wayshs panosdwt o N0 Bubpom “TT'GT'ET
€16 NN uotydajoid A3LSIaALpoLq Jo Judwabeuew 3yl yim bHuljesp

II dA 3y palaA0d jou 0001 € W 2002¢-100¢ “TTeE walshs aArelISIULWIpPR BY3 JO WI0Ja1 BYY Jo uoljeledald “OT'G'T°ET
€2°6 NN 1935169y UOLIRAIBSUO) dINnjeN

II ERRED R340 %05 08 0] DI LT WO 0002 A A 4o Burdaay ayy Joy saydouud a1ep-03-dn jo Ino Bubyiom  “6°G°T°€T
sa1ads passbuepus buidsioud

II  dA ‘413 '3y Rn %05 000 9 € WA “WH G002-0002 T 104 spoy3aw N3Ls-xd JO 3N 33 JO sishjeue 3YaUSG-3s0) @' T'ET

I dA 1“3y pa1an0d jou 006 1 Wl 6002-0002 asipadxa 41ay3 pue sdnolb saads 1o sawoads Joj sueyd Juswabeuely  */°GT°ET
sdnoib sawads buwyde) Jo passnod Ajjusioyynsut mou-1)3-dn Jo

II ERREN pa13A0d Jou 00% 1 V1 W €002-2002  "92°%"6 NLM SISI) SIPNIUL Ydolym 00g eIeq pay 4O UOLSISA Mau bulidwo)  "9°GTET
uoL3oa3o0id Jo 19A3) A13Y3 Jo SisAjeue pue seale pajdajoid ul saLdads pue

II dn I3y pa19A03 Jou 008 1T 2 NWd3 ‘N1 N1 ‘WIA G002-0002 "02°2°6 ML) ‘sedAy Jeliqey ‘sarjtunwiwiod aiel pue palsbuepus jo AlojusAur GG T°ET

II EN L] pai3A0d Jou 04y T NWd3 ‘N1 MLT ‘YL WA 2002-0002 "0T°Z°6 MIM  sodAy jeniqey ueiuoisy uo oog ejeq pay e jo uoyedwo) 4 GTET

I dA ‘I 3y Ky Apped 0ST 1 W 0002 J410MIBU 000Z BANIEN BY3 4O UOLIR3ID By} J0j weiboid jo Juswdolarsg  "€°G'T°E€T
sl03edLpul Jo

II  dA‘4X ‘3 pa1aA0d jou 008 1 2 NL°NWd3 YLD WA  S002-0002  “T°T°6 ML no Buppiom ‘wajshs buuojuow Aysiaatpolq jo burepdn  *2rg TET
sa1ads pajdajoid pue ales

TdA ‘4 I ‘34 PaIdn0d %G/ 000 £ wd NWd3 ‘W G00Z-666T 40 snjels ay3 jo buuiojiuow pue sauiojudAul 1oy swesbold TG TET

yoseasas parddy ‘G I°€T

I 34 dA Ra3n %0% 009 € 1 WM G002-0002 Hom3au 0002 eANJeN Byl 4O JuswdoldASp By} IN0ge uoljeunojuL dignd g TET
uot3dajold ainjeu

II I dA R %0y 008 1T 1 W G002-0002  "€°€°6 M1 ut saafojdws 104 bututery butobuo pue uoreonps lByuny 2y TUET
S921N0SaJ JeiNnjeu Jo siabeuew 1oy

II N3 ‘YA “IX ‘3N paiaA0d Jou 000 € 1 WX G002-0002 TE6 A asn 1qeuteisns pue uoloajold AysiaAlpolq noge sasino) Ty TUET

ssauaseme Bulsiel ‘uorjew.ojul ‘uoryesnpy B I°€T
seale pajdajosd JO suoLjelSLULWIpe pue

I EN] pai1aA0d jou 000 9 wd W 5002-0002 saijuoyine butpienb jo Ajoeded jeatuydsy jo Juswaroidw] g€ TUET
a3e3s Ag anjea

I EN| Kooy Aped 000 9 wd W 5002-0002 UOLIeAIaSUOD ainjeu ybLy yim puey jo abueyoxs pue aseyaund  “T°€'T°ET

(sjudwisaAul *)duL) sainseaw jedLuydIdY € T°€T

utw - I1T butpuny Jeaf/uew saiped 91qLs saAL329[qo
xew - T 40 $324n0S Butpuny 33 000TX Judwaltnbal -uodsal 1ay3Q 13y30 (rou y1M)
Ayuioug 91qLssod juaun) 150) 1amod uepy pue TedduLyg 9eds-awl] yjm abeyul] saljALe Alessadap ‘ON

Ryis1antp 1earbojolq jo uordazold ayj 10) sainNseaw 1e0}I3s-133uL JO UOLIeSLL)

G00¢ ¥VIA JHL 01 dN NV1d NOILIV "NOILVAYISNOI FUNLVN

*1°€T aApalqo

‘€T

156



VIl FINANCIAL PLAN

The Biodiversity action plan (BDAP) comprises 408 activities classified by fields and intra-field aims.
The financial and economic assessment of every activity was conducted in close co-operation with all
teams whereby the cost of the activity, labour consumption and existing or potential source of financ-
ing were determined. As a result of the financial analysis, detailed tables for activities of every field
were elaborated for costs, potential sources of financing and status of financing (appended to the
present document). As for some activities (e.g. 4.5.3.1. — creation of buffer zones for feed currents of
amelioration; 7.1.3.1. — application of sustainable fishing methods; 10.4.3.1.-10.4.3.4. — establish-
ment of small processing industries supporting the protection of heritage landscapes and habitats,
ete.) it was not possible to estimate the costs due to lack of initial data, the data presented below
reflect the lowest limit of application costs of BDAP.

The total cost of all activities of BDAP has been estimated at 2.15 billion Estonian kroons. Table 1
presents a summary of costs of activities of all 13 fields. Fifty-three and a half percent (53.5%) (or 1.35
billion kroons) of total costs of BDAP are connected with implementation of activities in the field of
industry, including 840 million kroons for six high-cost activities (10.1.3.1. — implementation of en-
ergy conservation program; 10.1.3.2. — installation of electric filters in power stations; 10.3.3.1. —
completion of Vaivara dangerous waste deposit and collection centre; 10.3.3.3. — implementation of
the national program “Reduction of Atmospheric Emissions of SO,, NOy, Heavy Metals and Dust” in
plants of processing industry; 10.3.3.4. — implementation of the national program “Reduction of Emis-
sions of Volatile Organic Compounds” in plants of processing industry; 10.6.3.2. — recultivation of oil
shale quarries). The exclusion of these activities reduces the cost of BDAP to 1.67 billion kroons; the
summary is present in Table 2.

Tables 3, 4, 5 and 6 present data of financial needs of BDAP activities in the years 2000—2005 by
fields and across years and priorities. The implementation of very important activities (priority I)
needs 607.3 million kroons, or 26.9% of total BDAP financing needs; the implementation of important
activities (priority II) needs 1,365.2 million kroons or 60.4% of total financing needs; and the imple-
mentation of relatively less important activities (priority III) needs 287.6 million kroons or 12.7% of
the total. About 40% of financing necessary for the activities may likely be classified as “covered” or
“likely covered,” and 60% of financing has been included in the “not covered” category.

Estimation of labour consumption necessary for the implementation of the activities has been
presented in Table 1. According to the current estimation, the implementation of BDAP needs 1,936
years of human labour or 277 conditional full-time workers annually.

Table 1. Cost of BDAP and labour consumption in 1999-2005

Sector Total cost Labour consumption
1000 EEK % years %
1. Biotechnology 140 050 5.6 268.8 13.9
2. Education 132 630 5.3 201.8 10.4

3. landscape aspects in planning and

land management 101 685 4.1 143.4 7.4
4. Agriculture 414 520 16.5 569.6 29.4
5. Forestry 62 790 2.5 146.4 7.6
6. Hunting 3970 0.2 19.7 1.0
7. Fishing 27 310 1.1 68.9 3.6
8. National defence 2 080 0.1 5.8 0.3
9. Border control 3200 0.1 10 0.5
10. Industry 1348 365 53.7 134.5 6.9
11. Transport 109 265 4.4 32.1 1.7
12. Tourism 100 830 4.0 151.4 7.8
13. Nature conservation 61 945 2.5 183.6 9.5
BDAP total 2 508 640 100.0 1936.1 100.0
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VIl FINANCIAL PLAN

Table 2. BDAP cost and labour consumption in 1999-2005 (excl. Expensive activities of industry sector shown in KTK)

Harukond Total cost Labour consumption
1000 EEK % years %
1. Biotechnology 140 050 8.4 268.8 13.9
2. Education 132 630 7.9 201.8 10.4

3. Landscape aspects in planning and

land management 101 685 6.1 143.4 1.4
4. Agriculture 414 520 24.8 569.6 29.4
5. Forestry 62 790 3.8 146.4 7.6
6. Hunting 3970 0.2 19.7 1.0
7. Fishing 27 310 1.6 68.95 3.6
8. National defence 2 080 0.1 5.8 0.3
9. National defence 3200 0.2 10.0 0.5
10. Industry * 509 065 30.5 134.5 6.9
11. Transport 109 265 6.5 32.1 1.7
12. Tourism 100 830 6.0 151.4 7.8
13. Nature conservation 61 945 3.7 183.6 9.5
BDAP total * 1669 340 100.0 1937.0 100.0

*excl. expensive activities of industry sector: 10.1.3.1.; 10.1.3.2.; 10.3.3.1.; 10.3.3.3.; 10.3.3.4.; 10.6.3.2.

Table 3. BDAP need for financing in years 2000-2005

Table 4. BDAP need for financing in 1999-2005

(excl. expensive activities of industry sector shown in KTK)

Sector

need for financing (1000 eek) %

Sector

need for financing (1000 eek) %

1. Biotechnology

2. Education

3. Landscape aspects in planning
and land management

4. Agriculture

5. Forestry

6. Hunting

7. Fishing

8. National defence

9. Border control

. Industry

11. Transport

12. Tourism

13. Nature conservation

BDAP total

140 050
131510

94725
392 405
62 790
3970
24735
2080
3000
1144 825
98 265
100 830
60 945

2260 130
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1. Biotechnology

2. Education

3. Landscape aspects in planning
and land management

4. Agriculture

5. Forestry

6. Hunting

7. Fishing

8. National defence

9. Border control

10. Industry *

11. Transport

12. Tourism

13. Nature conservation

BDAP Total *

140 050
131510

94725
392 405
62 790
3970
24735
2080
3000
473 825
98 265
100 830
60 945

1589 130

8.8
8.3
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Table 5. Total across years

* excl. expensive activities of industry sector: 10.1.3.1.;

10.1.3.2.; 10.3.3.1.; 10.3.3.3.; 10.3.3.4.; 10.6.3.2.

Sector Need for financing in years 2000-2005 (1000 EEK)
across years
2000-2005 2000 2001 2002 2003 2004 2005
1. Biotechnology 140 050 22 080 24030 23 635 23 435 23 435 23 435
2. Education 131510 16 860 23 250 22 850 22 850 22 850 22 850
3. Landscape aspects in planning

and land management 94 725 18 150 20 985 14 695 14 395 13 250 13 250
4. Agriculture 392 405 69 830 66 955 64 155 64 655 63 205 63 605
5. Forestry 62 790 12 905 12 475 10 835 9515 9180 7 880
6. Hunting 3970 975 745 675 525 525 525
7. Fishing 24735 5560 4925 4500 3250 3250 3250
8. National defence 2 080 950 300 215 215 200 200
9. Border control 3000 500 500 500 500 500 500
10. Industry 1144 825 185 615 193 280 192 580 191 750 190 800 190 800
10. Industry * 473 825 82 115 79 780 79 080 78 250 77 300 77 300
11. Transport 98 265 12 595 18 565 16 945 16 720 16 720 16 720
12. Tourism 100 830 17 430 17 400 16 650 16 450 16 450 16 450
13. Nature conservation 60 945 10 715 11075 10 555 9 850 9500 9 250
Total 2260 130 374 165 394 485 378 790 374 110 369 865 368 715
Total* 1589 130 270 665 280 985 265 290 260 610 256 365 255 215

* excl. expensive activities of industry sector: 10.1.3.1.; 10.1.3.2.; 10.3.3.1.; 10.3.3.3.; 10.3.3.4.; 10.6.3.2.
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VII1 CONTINUATION OF THE BIOLOGICAL DIVERSITY PROCESS

8.1. Implementation of the action plan

Estonia, having joined the Convention on Biological Diversity, has made an international commit-
ment, one of the first stages of which is to work out its biodiversity strategy and action plan. This
document, which is now ready, has to be adopted by the government. The total cost of the actions of
the highest priority (priority 1) until the year 2005 is 607.3 million kroons, but this money should be
found with the help of different financiers, to ensure that solutions are found for at least the most
important problems, behind which solutions to other problems stand.

In order to guarantee the implementation of the Convention on Biological Diversity, it is impor-
tant to ensure that the political circles and economic sectors being responsible in this area are kept
well informed and are involved in the process. For this purpose, the present Commission on Biological
Diversity has to be maintained or its work reorganised, and should be associated with the Commis-
sion on Sustainable Development.

For the practical management of future activities, a co-ordination unit (National Biodiversity
Unit) should be established at the Ministry of the Environment, which would check that the actions
are implemented by the responsible administrations and organisations, and whose duty it would be
to maintain and foster international relationships within the framework of the given Convention.

The co-ordination unit would initiate and organise a system of monitoring the implementation of
the Convention, follow the situations and trends in programs and legislation, investments and insti-
tutional development in the fields related to biological diversity (including genes, species, habitats,
and landscapes). On the basis of the results from this stage, the improvement, amendments and
altering of the strategy and action plan will be possible.

It is important to secure that reports about implementation during all stages of the process are
made regularly available to the public both at the local, national and international levels.

The given strategy and action plan covers the period up to the year 2005. Thus, a new sectoral
situational analysis of biodiversity protection, and specification of strategy tasks, together with the
preparation of the action plan for the years 2006-2010 must be planned into the national budget by
the year 2004 at the latest.

8.2. Monitoring and evaluation

The form of follow-up activities have not yet finally been decided by the Parties. According to Article
26 of the Convention, the Parties shall submit regular reports on measures they have taken to comply
with the convention and shall i.a. include an assessment of the efficiency of the measures in fulfilling
their objectives. The national action plans for conservation and sustainable use of biological diversity,
which countries are obliged to develop (Article 6), will become the main form of presentation within
the framework of the Convention.

In regard to the experience obtained world-wide, the following activities pave the way to the continu-

ous national biodiversity process:

+ To initiate and organise a monitoring system to follow the Convention implementation process
(as regards genes, species, biotopes, and landscapes), the status and trends of implemented plans,
legislation, investments, and institutional development. The results of that stage give the possi-
bility to correct, amend, improve or alternate the strategy and action plan.
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VIII  CONTINUATION OF THE BIOLOGICAL DIVERSITY PROCESS

+ Ensure regular reporting at all single stages of the biodiversity process and the high public
profile of the actions both at local and international levels.

+ Initiate a self-regenerating implementation process of the Biodiversity convention (biodiversity
process).

Each action plan should as a general rule set out clear tasks, targets and mechanisms for assessing
their performance and for evaluating progress in the implementation of the strategy. Further infor-
mation is needed, however, on the state of biological diversity, trends in the pressures affecting it, the
realisation of measures contributing to biological diversity, and the effectiveness of the chosen incen-
tives. This information is generated through multi-disciplinary research, monitoring, control, statis-
tics, accounting systems and various reports. This integrated information will be used as input in
revising the action plan and in drawing up a new action plan when the time comes.

The change in the biodiversity-planning process is inevitable and essential — a plan in one period
may be an inadequate basis for a decision in another. The status of trends in species populations, the
recovery of wild communities, the viability of ex situ collections, livelihoods of rural population, etc.,
change continuously. Second, in implementing the plan, it is important to learn from each activity,
including both errors and successes.

Each policy area in which action is needed to ensure the conservation and sustainable use of
biodiversity, will be the basis for the establishment of indicators. Both biological and economic indi-
cators will be considered. Indicators that can be measured should show change in environmental
factors, shifts in capacity (people, institutions, facilities, and funding), and success or failure of action.

The following indicators are among those that should be included in a monitoring and evaluation

program:

+ status and trends of the use of biological resources, habitats, species, populations, genes, biodiversity
services, and threats to biodiversity;

+ shifts in social, political, and economic factors affecting biodiversity;

+ changes in the policy and legal framework of natural resources use, including protected areas,
land tenure, property rights, trade, and environmental impact assessment;

+ changes in the use of biological resources and their sustainability, including natural-resource-
based industries, and exploitation of resources for subsistence;

* trends in monetary and non-monetary values of biodiversity and current expenditures and invest-
ments; and

* impacts of implementing the activities and policies of the biodiversity plans.

By monitoring the implementation of the national action plan for biological diversity, it can be esti-
mated how well ministries, trade and industry have succeeded in changing trends that are harmful to
biological diversity. The ministries and sectors in question will assess the implementation of the
action plan in relation to action plans and strategies that they have themselves drawn up.

However, monitoring and evaluation is a sensitive topic. The choice of organisation and methodol-
ogy will be made openly and co-operatively. The full array of stakeholders will need to be involved in
this debate, particularly because monitoring and evaluating the implementation of the various tasks
maintains interest in and commitment to the plan.

With regard to the large number of parties and the wide scope of the Convention, a thematic
grouping of monitoring and reporting activities, either sector-by-sector or media-by-media, is neces-
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sary. Thematic monitoring and reporting by sector or by media, means for example, that forestry can
be taken up separately or, alternatively, in combination with management of natural and semi-natu-
ral biotopes.

If considered suitable or necessary (e.g., depending on how the sector or media discussion is pre-
sented), the thematic discussions both at national or supra-national levels may be carried out at the
UN’s Food and Agriculture regional forestry, fisheries or agricultural commissions.

A national liaison network comprising different branches of policy, administration, economy and
NGOs should be established to follow up the implementation of the national action plan for biological
diversity and to co-ordinate the national monitoring of the state of biological diversity in Estonia. The
Biodiversity Strategy Council and Strategy Steering Group established for the NBSAP process in
Estonia may serve as the core group the liaison network under discussion. This network will also
prepare the progress report, which will be based on information submitted by the members of the
network. This report will be available for the Fifth Conference of Parties to be held in May 2000 in
Nairobi.

The national biodiversity action plan covers the period from 1999 to 2005. Thereafter it will be
revised and updated at five-year intervals. The revision process will take account of monitoring data
on the state and development of biological diversity and of new development areas such as the possi-
ble implementation of EU environmental requirements, the recommendations of the UN Conference
of Environment and Development and other important international obligations in the area.

SUMMARY

Estonia signed the Convention on Biological Diversity in 1992 in Rio de Janeiro. It was ratified by the
Estonian Parliament and declared by the President in 1994. Thus, Estonia committed to be construc-
tively engaged in the protection of biological diversity. The Convention on Biological Diversity deals
with the preservation of biological diversity both in wild nature as well as in domesticated or culti-
vated nature, both by the means of protection and sustainable use, as well as in all processes and
actions in society which even indirectly affect biological diversity. So the Convention has an impact on
many different aspects of society, and reflects the duties of various administrative services. Addition-
ally, the Convention includes international commitments that concern the honest distribution of
costs and incomes between the participants.

In the implementation of the Convention, international experience prescribes as a crucial stage
the working out of a state strategy, which defines the aims and tactical steps of the biodiversity
program, as well as the preparation of a national action plan, which assigns the implementation of
the actions defined in the strategy by state and public organisations by locality, by means, by re-
sources (people, institutions and finances), and gives a time schedule for completion of the actions.

The Estonian National Biodiversity Strategy and Action Plan was the result of work in 10 separate
working groups. These working groups covered main sectors in which the protection of biological
diversity is somehow pertinent (forestry, fishery, agriculture, transport, industry, tourism, nature
protection, education, biological resources and biotechnology, and landscapes). The present situation
was analysed and strategic aims were set to make up the Estonian Biodiversity Strategy, and accord-
ing to its aims the Action Plan was laid until 2005. The strategy includes 29 objectives, for the reali-
sation of which 408 actions are planned. The actions are grouped by preferences: very important,
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important, comparatively important and less important. The realisation of the total action plan is
estimated to cost 2.51 billion kroons. Of this amount, actions of highest importance are estimated to
cost 607.3 million kroons. For 40% of the actions, finances exist or are presumed to exist. In order to
secure the fulfilment of the action plan, it is necessary to establish a biological diversity co-ordination
unit at the Ministry of the Environment that would be responsible for initiating and organising a
system for monitoring the implementation of the Convention, for securing the reporting and the
further preparation of new action plans.
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