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ABSTRACT 
 
A mine project may cause extensive environmental damage, and as a result 
of several recent accidents connected to mining the mining industry has been 
given a lot of attention in an environmental context. Two of the most 
important tools for the environmental work are the Environmental Impact 
Assessment (EIA), which is a legal requirement, and the voluntary tool 
Environmental Management System (EMS). In this thesis the application of 
the two environmental tools have been studied in two European countries, 
Romania and Sweden, with a focus on the mining industry. Sweden is a 
member of the European Union (EU) and Romania has applied for a 
membership. 
 
Despite EIA being demanded by law in most countries there are no general 
definitions of the processes or the report. Member countries of the EU must 
implement the EC Directive on EIA, but countries which are not members 
have their own legislation concerning EIA. Member countries can also 
choose different ways of applying the directive on national level. The result 
is that the environmental legislation is different from country to country in 
Europe. The differences between Romania and Sweden are however not as 
large in the requirements of the laws as in the practice of it. The different 
traditions of the countries and Romania being in a period of transition from 
national law to EU law are probably among the largest reasons for the 
differences.  
 
The number of certified EMS has increased over the last few years. In 
Sweden 2730 organisations were certified according to ISO 14001, 
compared to five organisations in Romania, in December 2002. EMS in 
mining companies are rare in general, however. It seems that one of the 
strongest reasons for this is the high costs of implementing an EMS, and not 
that EMS is a less suitable tool for the mining industry that for other 
organisations. Especially in Romania the mining companies are in a difficult 
financial situation, and the voluntary environmental work can not be 
prioritised.   
 
It has proved that national and international legislation are among the most 
motivating factors for European companies to implement EMS. The 
environmental legislation can therefore be seen as a foundation for the 
voluntary environmental work. EMS is, in its turn an excellent way of 
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controlling that the legal requirements are fulfilled. A suggestion is given of 
how to create a well-organized environmental work, including both EIA and 
EMS as tools. The environmental efforts become efficient through 
cooperation between authorities, companies and the general public.  
 



SAMMANFATTNING 
 

 

SAMMANFATTNING 
 
Ett gruvprojekt kan orsaka omfattande miljöförstöring, och till följd av ett 
flertal nyligen inträffade gruvrelaterade olyckor har gruvbranschen fått 
mycket uppmärksamhet i miljösammanhang. Två av de viktigaste verktygen 
i miljöarbetet är Miljökonsekvensbeskrivning (MKB), som är ett lagkrav, 
och det frivilliga verktyget Miljöledningssystem (MLS). I detta 
examensarbete har tillämpningen av de två miljöverktygen studerats i två 
europeiska länder, Rumänien och Sverige, med fokusering på gruvindustrin. 
Sverige är medlem i Europeiska Unionen (EU) och Rumänien har ansökt om 
ett medlemskap.  
 
Trots att MKB krävs enligt lag i de flesta länder så finns ingen generell 
definition av processen eller rapporten. Länder som är medlemmar i EU 
måste tillämpa EG-direktivet om MKB, men de länder som inte är 
medlemmar har sina egna lagstiftningar kring MKB. Medlemsländer kan 
också välja olika sätt att tillämpa direktivet på nationell nivå. Resultatet blir 
att miljölagstiftningen ser olika ut från land till land i Europa. Skillnaderna 
mellan Rumänien och Sverige är emellertid inte så stora i de lagstiftade 
kraven som i tillämpningen av desamma. De olika ländernas traditioner, och 
att Rumänien befinner sig i en övergångsperiod till EU-lagstiftning är 
förmodligen bland de största anledningarna till olikheterna.  
 
Antalet certifierade MLS har ökat under de senaste åren. I Sverige fanns det 
2730 organisationer som var certifierade enligt ISO 14001, jämfört med 
endast fem organisationer i Rumänien, i december 2002. MLS i 
gruvindustrin är generellt sällsynt dock. Det verkar som att en av de största 
anledningarna till det är de höga kostnaderna för att införa ett system, 
snarare än att MLS är mindre lämpligt som verktyg för gruvindustrin än för 
andra organisationer. Särskilt i Rumänien befinner sig gruvföretagen i en 
svår ekonomisk situation, och det frivilliga miljöarbetet kan inte prioriteras.  
 
Det har visat sig att nationell och internationell lagstiftning är bland de 
faktorer som motiverar företagen mest till att införa MLS. 
Miljölagstiftningen kan därför ses som en grund till det frivilliga 
miljöarbetet. MLS är i sin tur ett utmärkt sätt att kontrollera att lagkraven 
uppfylls. Ett förslag ges till hur ett välorganiserat miljöarbete kan skapas 
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med både MKB och MLS som verktyg. Miljöarbetet blir effektivt genom 
samarbete mellan myndigheter, företag och allmänheten. 
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1. INTRODUCTION 
 
This study has been carried out within the Ore Mining and Environmental 
Technology Information Network (OMENTIN), which is a project 
sponsored by the European Community. The coordinator of the project is 
Geonardo Kft, Hungary. The participating partners are Centek, Sweden, 
North University of Baia Mare, Romania, Regional Environmental Centre 
for Eastern and Central Europe, and University of Leoben, Austria. 
Associated partners include Norwegian University of science and 
technology, Norway, and Caner Zanbak, Turkey.  
 
The overall objective of OMENTIN is to raise public awareness and 
understanding for ore mining technologies, and introduce the challenges 
environmental scientists encounter when facing with mining-related 
environmental issues in the European Union (EU) and Associated countries 
(OMENTIN, 2002). 
 
Mining is a significant source of pollution problems. The most serious 
consequence is that tailings often contain heavy metals and/or sulphides, 
which easily can be transported to - most important - aquatic systems and 
cause great damages to the ecosystems. There have been a number of 
accidents related to mining in Europe. The accidents and their consequences, 
or possible consequences, have been given a lot of attention in the press, and 
the public have become more aware of the risks linked to mining. The 
pressure on the mining industry to find a sustainable solution is now 
growing.  
 
The environmental legislation that mining companies must meet is not 
uniform in Europe today. The global environmental problems have only 
been in focus for the last 20-30 years and before that environmental 
legislation was virtually non-existent. As a result from the United Nations’ 
world summits on the environment combined with alarming reports from 
researchers on the bad environmental state on Earth, the environmental 
legislation is now developing rapidly. All EU member countries have 
adopted the environmental policy of EU in their legislation, in order to 
create legislation common to all member countries. The applicant countries 
will have to adjust their environmental legislation to be in compliance with 
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the European Union’s policy, before joining the EU. Today European 
countries are in different stages of the development of the environmental 
legislation however. For example Environmental Impact Assessments (EIA) 
are in general required for mining projects, but the procedure is different 
depending on which country it is carried out in. 
 
Voluntary work methods are also playing an increasing role in the 
environmental protection efforts. To help organisations take control over 
their environmental impacts, Environmental Management Systems (EMS) 
have been developed. Organisations can choose to adopt a standardised 
system, such as the Eco Management and Audit Scheme (EMAS) which is a 
voluntary EU Directive or the international standard ISO 14001, which is 
developed by the International Standardisation Organisation (ISO). Some 
companies create their own system, and some use branch specific EMS 
guidelines, like the Code for Environmental Management which is 
developed for mining companies by the Minerals Council of Australia. 
 
The level of ambition of the EMS is usually closely connected to the existing 
environmental legislation in the country, since the law is a minimum level 
for the environmental performance in an organisation. The EMS is a tool for 
companies to firstly secure that legal and other requirements are fulfilled, 
but also to constantly raise their level of ambition and take further actions in 
the environmental field than those demanded by the law. 

1.1. Objectives  
The objective of this report was to investigate EIA regulations and 
guidelines in a country that is a member of the EU (Sweden) and a country 
that has applied to become a member (Romania). Strengths and weaknesses 
of respective legislation were also to be evaluated, and the legislations to be 
compared to each other. Further, the objective was to evaluate the potential 
of existing EMS in the mining industry.  
 
The investigation was performed in order to suggest how EIA and EMS can 
best be used in the mining industry with the purpose of reducing the 
environmental effects and long-term costs for society, connected to the 
restoring of old mine areas.  
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1.2. Aim 
The aim of this thesis has been to illustrate the problems with the 
management of environmental issues in mines today, but also the potential 
of the future efforts. By suggesting a way of using EIA and EMS as helpful 
tools the intention is to encourage the mining sector’s ambition to create a 
safe and environmentally sustainable mining. 

1.3. Limitations  
In order to keep the time limit for this thesis, several delimits have been 
necessary.  
 
Most important to keep in mind is that since only two countries’ legislation 
have been investigated it is not possible to draw any conclusions that the 
differences between these two countries are representative for the 
differences between EU member countries and applicant countries as a 
whole. To make such a comparison between member and applicant countries 
several European countries would have to be included in the study.  
 
Even though many different parts of the environmental legislation concern 
mining, the investigation and final suggestion of work method has focused 
on the EIA legislation only. A proposal of a work method including EIA and 
EMS with some connections to the mining industry is given, but it should 
only be seen as a proposal of where to start the development of a more 
extensive guide. 
 
Finally, working environment is an important subject, which should not be 
forgotten. When creating an EMS there is no reason for not integrating the 
working environment with the external environmental issues. In this report 
the external environment is in focus, however. 

1.4. Method 
The thesis is based on inventory of information and analysis of current 
legislation and the practice of environmental management in Europe. The 
investigation has included a literature study combined with a field study in 
Hungary and Romania. The choice of studied countries was limited to the 
home countries of the member organisations of OMENTIN.  
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Literature on environmental legislation, EIA, EMS and environmental work 
in the mining industry has been studied. The literature study has been carried 
out at the library of Luleå University of Technology, Sweden, as well as the 
library of Regional Environmental Centre, REC, in Szentendre, Hungary. 
The aim of the literature study was to identify the present environmental 
legislation and common environmental problems connected to mining. The 
intention was also to assimilate previous research in the area of best use of 
environmental impact assessments and environmental management systems.  
 
Study visits were made at environmental authorities, mining companies, 
communities and non-governmental organisations in Romania and Sweden. 
At the study visits information was obtained through interviews, to get a 
picture of how the law is applied and to investigate the general attitude to 
environmental matters among authorities and employees of the mining 
industry as well as researchers and non-governmental organisations, NGO. 
 
The study visits were carried out during April – September 2002 at the 
following places:  
 
Baia Mare City Hall, Environmental Office. 
Baia Mare, Romania. June 4, 2002. 
Contact: Ioan Gherhes, Mayor’s special adviser, sustainable development 
International Relations & Programs. 
 
County administrative board of Norrbotten, Department of Environmental 
Protection. 
Luleå, Sweden. September 20, 2002. 
Contact: David Berggård, steel and mining industries. 
 
Environmental Day Meeting, Baia Mare City Hall. 
Baia Mare, Romania. June 4, 2002. 
 
Environmental Protection Inspectorate. 
Baia Mare, Romania. May 31, 2002. 
Contact: Crisan Calin. 
 
LKAB Mining company, Environmental department and mine site. 
Kiruna, Sweden. April 15, 2002. 
Contact: Anders Lindholm. 
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MILLENIUM, Non-governmental organisation. 
Baia Mare, Romania. June 1, 2002. 
Contact: Ilie Tudor. 
 
National Agency for Development and Implementation of the 
Restructuration Program for Mining Zone. 
Baia Mare, Romania. May 30, 2002. 
Contact: Constantin Flaut. 
 
North University of Baia Mare, Geological department.  
Baia Mare, Romania. June 3, 2002. 
Contact: Simona Duma and Ioan Denut. 
 
REMIN, Mining company, Environmental Department. 
Baia Mare, Romania. June 3, 2002. 
Contact: Victor Maries. 
 
Water Management System. 
Baia Mare, Romania. May 30, 2002. 

1.5. Outline of the report 
This thesis contains several parts, and below a short outline is given in order 
to guide the reader. 
 
The report begins with a background description including an overarching 
picture of typical environmental problems associated to the mining industry, 
and a summary of the most important global environmental initiatives taken 
by the UN.  
 
Thereafter, in chapter 3-5, the legal instrument EIA and the voluntary tool 
EMS will be discussed, together with the relatively new method strategic 
environmental analysis (SEA).  
 
In chapter 6-7 the structure of the environmental legislation and policy of the 
EU, and how they affect member and applicant countries respectively, is 
described.  
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In the next section (chapter 8-10) Romanian and Swedish EIA legislations 
are described, evaluated and compared. In addition, problems connected to 
the mining industry are further illustrated by a case study in Baia Mare, 
Romania.  
 
In chapter 11 a suggestion is given of how the environmental work can be 
arranged in a mining company. Finally, discussion and conclusions can be 
found, followed by suggestions to further investigations in the field.



BACKGROUND  
 

 - 7 -

  

2. BACKGROUND 
 

2.1. The mining industry and the environment 
Mining projects unavoidably result in big interference in the environment. In 
addition mining projects include risks for accidents with severe 
consequences. Despite the fact that the percentage of recorded dam failures 
have decreased over the past two decades, probably due to increased 
knowledge, there has been numerous mining related accidents in Europe 
during the last years (UNEP, 2001). The accidents, which have led to or 
could have led to serious consequences, have put focus on the mining 
industry and environmental problems caused by it. Also operational mines 
without incidents as well as closed mines affect the environment, and mining 
does not seem to agree with the concept of sustainable development.  
 
Mining is, however, a traditional industry and often an important source of 
income for many countries. In Europe mining has been carried out for 
thousands of years, and in today’s society the demand for the mining 
products is bigger than ever. It is therefore most certain that mining will 
continue to be an important industry in the future, regardless of its 
environmental impact.  

2.1.1. The mine project life  
Typical mining projects consist of five main phases; exploration, planning, 
construction, operation and closure, see also figure 1.  
 
When an area possibly suitable for mining is found, the exploration begins 
with sampling, mapping and surveying. After collecting basic data the 
planning of the project can start. The planning stage includes choice of 
mining method and processing of the ore, design and engineering of the site 
et cetera.  
 
When authorities have approved the project and issued the required permits 
the construction and thereafter the operational stage takes over. Construction 
includes constructing shafts and tunnels or removing overlaying rock, and in 
the operation phase ore is extracted and processed.  
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Finally the closure may include clean-up, sealing wastes and shafts and 
make the area available for other users. 
 

  
 
 
Figure 1. The mine project life consists of five main stages 
 

2.1.2. Possible environmental impacts from mining 
The environmental impacts from mining range from changes in the landform 
to the release of pollutants to the air, water and soil of the surroundings. The 
extent of the environmental impact depends on what minerals are being 
extracted, and naturally of the properties of the mine such as size and 
methods. With effective environmental management many of the impacts 
can be reduced, and some of them even eliminated, but it is impossible to 
operate a mine without causing any environmental disturbances. Below are 
some examples of potential environmental impacts from a mining project. 

2.1.2.1. Landscape and physical destruction 
First of all, the excavations cause alterations to the landscape. The most 
common type of mine is the open pit mine, which is a surface excavation 
(“Mining – facts and figures”, 1997). The rock overlying the ore body is 
removed and taken away from the pit, in order to reach the underlying ore 
body. See figure 2. The other type of mining, underground mining, takes 
place when the minerals lie deeper beneath the surface. It requires drilled 
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Operation 

Closure 

Project 
approv
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passages for the removal of ore and waste, which to a larger extent can cause 
subsidence in the land above the mine.  
 

 
Figure 2. Open pit bauxite mine in Iharkut, Hungary  
 
Both open pit and underground mines result in extensive interference on the 
physical landscape, which can lead to for example changes in landform, 
alteration of the water table, land instability with increased erosion, and flow 
modifications in nearby rivers (“Mining – facts and figures”, 1997). Both 
types of mines will produce waste that will occupy large amounts of land. 
An open pit mine yields more waste per tonne of ore, and makes a larger 
interference in the landscape, compared to an underground mine. An 
underground mine may lead to the same types of impacts on the landscape in 
other aspects, however. Except for the mine site itself the waste disposals, 
including the dams, and connecting roads also occupy land. The waste is 
disposed either on land or under water in large dams. In either case the waste 
is often deposited close to the mine site, for economical reasons. 
 
As a consequence of the alterations in the physical environment, the 
ecosystems can, in their turn, be affected. Natural environments for flora and 
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fauna may diminish or even disappear at the mine site and waste disposal 
site. The river ecology may be changed due to siltation and flow 
modification. 
 
When constructing the mine and continually through the project, water may 
be pumped up from the mine in order to reach lower parts of the ore body. 
The water may also be taken up for use in the processing. The consumption 
of water leads to a reduction of the groundwater table, which can have a 
severe impact on the aquifers (MMSD, 2002). 

2.1.2.2. Pollution 
The mine waste constitutes rock, which is extracted in order to reach the ore. 
Tailings include rock and remainders of the ore that can not be extracted in 
the processing. Both wastes and tailings from mines contain ore and other 
minerals, including heavy metals and/or sulphides. When the material is 
brought up from the subsoil and put into contact with the air it oxidizes, and 
the pH decreases. In contrast to particles the dissolved ions are bioavailable, 
i.e. they can be taken up by plants and animals, and accumulate in the food 
chain. If put in touch with infiltrating water, or in case of a dam breakage 
accident, the heavy metals and acids is easily transported to the 
surroundings.  
 
Water from the processing of the ore, as well as water pumped up from the 
mine to lower the groundwater table, also contains particles from the ore. A 
consequence, apart from the possible contents of heavy metals and sulphides 
being spread in nature, are that the particles may form new beaches in the 
estuaries and deltas. In addition, the refining processes sometimes contain 
chemicals like cyanide and sulphuric acids, which is mixed and spread with 
the water.  
 
Explosives that are used in mines contain nitrate, which becomes mixed with 
the waste rock, tailings and processing water (Anders Lindholm, personal 
communication, April 15, 2002). The nitrate contributes to forced 
eutrophication, which may lead to, for example, that surrounding 
watercourses become overgrown.  
 
The refining operations usually conduct different air emissions. The 
characteristics of the emissions are naturally dependent on what type of ore 
is being extracted, and varies a lot from case to case. Further, the excavation 
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process may lead to dust emissions. There is also a risk of oil and fuel spill 
from the working vehicles. 

2.1.2.3. Energy consumption 
The mineral industry as a whole is very energy consuming. Movement and 
processing of large volumes of material requires great amounts of energy. In 
1991 the Worldwatch Institute claimed that mines and smelters take up a 
tenth of all energy used each year (“Mining – facts and figures”, 1997). The 
energy consumption causes large discharges of carbon dioxide, which 
contribute to one of the most important global environmental problems, the 
greenhouse effect. 

2.1.2.4. Health impacts  
Environmentally harmful substances and processes are also in general 
harmful to humans. For instance the exposure to dust and fugitive emissions 
as well as the handling of chemicals can negatively affect the health of the 
mining employees. Working at the mine site could include risk of physical 
injuries as well, due to the heavy vehicles and even collapses in the mine. 
Vehicles, fans, blasting et cetera may cause disturbing noise and vibrations. 
 
People who live close to the mine might have to suffer from the dust, noise 
and vibrations as well as from polluted water and air. The mine can also 
reduce the aesthetic values of an area, which may be difficult to restore in to 
its former state even after a closure of the mine. Further there is a risk that 
people living near a mine site will, even if unnecessarily, worry about the 
consequences of the ongoing activity, if there is a lack of correct information 
to the public.  

2.2. United Nation’s environmental initiative 
Before the 1970s global environmental problems were given very little 
attention. There were very few laws on environmental protection and 
environmental problems were considered as local or regional problems. 
Since then the internationalisation has been growing and the need for global 
environmental solutions has become even more important (Brorson & 
Larsson, 1999). Some important steps to draw attention to the increasing 
problems and bring the environmental efforts forward have been taken by 
first and foremost the United Nations, UN. On the UN’s initiative a number 
of summits on the environment have brought the world’s leaders together to 
discuss the environmental problems. The meetings are at times criticised 
because the objectives of the agreements are not reached, but the results of 
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the meetings has to a large extent affected the environmental awareness and 
the present legislation in many countries. 

2.2.1. Stockholm Conference 1972 
In 1972 the United Nations Conference on the Human Environment was 
held in Stockholm, Sweden. Representatives from 113 countries met to 
“consider the need for a common outlook and for common principles to 
inspire and guide the peoples of the world in the preservation and 
enhancement of the human environment” (UNEP, 2001). This was the first 
time the relationship between economic development and environmental 
degradation was given attention. After the conference, governments set up 
the United Nations Environment Programme (UNEP), to act as ‘the world’s 
environmental conscience’.  

2.2.2. Brundtland Report 1987 
In 1983 the World Commission on Environment and Development was 
created by the UN. Lead by G. Brundtland, the Commission presented a 
report named “Our Common Future” in 1987. The Brundtland Report 
supported the need for economic development, which should, however, be 
sustainable. In the report sustainable development was defined as: 
  
“development which meets the needs of the present without compromising 
the ability of future generations to meet their own needs”.  
 
The concept of sustainable development has been central to the 
environmental debate since then, and the challenge is now to make that 
objective reality (UNEP, 2001). 

2.2.3. Rio Earth Summit 1992 
The United Nations Conference on Environment and Development 
(UNCED), also known as the Earth Summit, was held in Rio de Janeiro, 
Brazil, in 1992. The Conference resulted in a number of important 
agreements. The Rio Declaration on Environment and Development contains 
a number of principles defining the rights and responsibilities for States. It 
was in this Declaration that the “precautionary approach” and “polluters pay 
principle” were first mentioned. The comprehensive action plan Agenda 21 
is an international environmental programme for sustainable development 
with the message “think globally, act locally”. In addition the United 
Nations Framework Convention on Climate Change (UNFCCC), the 
Convention on Biological Diversity, and the Statement of Forest Principles 
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were signed at the UNCED. The most important result from the Conference 
was however that the participants agreed that this was only the first in a 
series of summits on the environment (UNEP, 2001). 
 
In addition the United Nations Commission on Sustainable Development 
(UNCSD) was created in 1992, to follow up the UNCED and the 
implementation of Agenda 21. UNCSD invite different stakeholders to 
participate in their meetings depending on the issues considered. With that, 
local authorities and relevant organisations are given an opportunity to 
contribute to the results of the UNCSD’s recommendations (UNEP, 2001). 

2.2.4. Johannesburg Summit 2002 
The latest World Summit, the United Nations Conference on Sustainable 
Development, was held in Johannesburg in August-September 2002. 
Representatives from 190 countries met to discuss sustainable development 
issues and to follow up the outcomes of the UNCED. They also agreed on 
further action to implement Agenda 21. An important question was how to 
reduce the poverty in some parts of the world while creating a sustainable 
development. Commitments were made to increase access to clean water and 
proper sanitation, to increase access to energy services, to improve health 
conditions and agriculture, particularly in drylands, and to better protect the 
world's biodiversity and ecosystems (UNEP, 2001). 

2.3. Instruments for environmental protective measures  
Two frequently used tools to help companies and organisations take the 
environmental situation under control are EIA and EMS. EIA is an 
instrument in the process of issuing environmental permits for new 
activities. It is carried out before the activity has begun and aims to predict 
the environmental impact from an activity in order to prevent unexpected 
environmental impacts from occurring in the future. EMS is a voluntary tool 
for companies to help follow up their environmental performance and to 
secure that the environmental objectives are reached.  
 
The most important factor that rules the environmental work is nevertheless 
the environmental legislation. The law determines the requirements of the 
EIA and the legislation is also important for the design of EMS, since the 
general commitment of an EMS is to consider the legislation as a minimum 
requirement and at the basis of that work for continual improvements. An 
EMS is in its turn an excellent way of controlling the environmental 
performance of the activity and secure compliance with the law.  
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It is in other words of importance to investigate both voluntary tools and 
legal requirements, and identify the potential synergy between them, in order 
to create an efficient environmental work. 
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3. ENVIRONMENTAL IMPACT ASSESSMENT 
 
To avoid any confusion, in this report “environmental impact assessment” 
(EIA) refers to the process of identifying the possible environmental impacts 
of the planned activity and to suggest methods to minimise them. The report 
on the EIA is called “environmental impact statement” (EIS) and describes 
the results of the assessment.  
 
An EIA is generally required by the law when applying for any kind of 
permit from the environmental authorities to start up a new activity. The 
requirements for EIA were first introduced in the National Environmental 
Policy Act, NEPA, in the United States, in 1969 (Lister, 1996). Since then 
the requirement of EIA has been introduced in most country’s environmental 
legislation in one way or another. There is no general definition of EIA 
however, hence the procedure and requirements vary from country to 
country. The comprehensive objective is practically the same everywhere 
though; to identify and describe possible environmental impacts from a 
planned activity, and to some extent suggest methods to minimise the 
negative environmental impacts.  
 
There are many purposes of the EIA, but above all it is an aid in giving the 
environment a natural part in the planning and decision-making of a project. 
According to Glasson et al. (1999) the assessment should be a framework for 
considering location, design and environmental issues. It is considered that if 
all aspects of the project are taken into consideration from the beginning the 
planning process will be smoother. Further, Mostert (1993) considers an 
effective EIA being an aid in the decision-making, where it simply should 
initiate better decisions being taken. Better decisions in this case could be 
defined as the decisions that contribute to:  
- an approach to sustainable development 
- protection of human and animal health 
- minimised environmental damage 
 
Also the UN Economic Commission for Europe has stated that (quoted in 
Gilpin, 1995): 
 
“The purpose of EIA is to give the environment its due place in the decision-
making process by clearly evaluating the environmental consequences of a 
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proposed activity before action is taken. The concept has ramifications in 
the long run for almost all development activity because sustainable 
development depends on protecting the natural resources which is the 
foundation for further development.” 
 
The EIA may also be considered as a basis for negotiation between the 
developer, public interest groups and the authorities (Glasson et al., 1999).  
 
The contents of the assessment, as well as how the process for obtaining a 
permit should proceed, are more or less regulated in the legislation in 
different countries. All environmental impacts that might be a result of the 
planned activity, directly and indirectly, should be identified. Sometimes 
social and cultural impacts are included too, since they often are closely 
connected to the environmental impacts. Usually alternative suggestions 
shall be made regarding location, design and work methods of the activity, 
including their possible impacts.  
 
The plans of a new activity must usually be communicated to the public in 
some way. Comments and complaints from other companies, organisations, 
authorities and private individuals shall generally be taken into consideration 
in the assessment, as well as by the environmental authorities when deciding 
whether to issue a permit. 
 
Though it is important to perform the assessment thoroughly to achieve a 
satisfying result, it is never possible to assess all impacts in detail. The 
environmental consequences must always be weighed against the 
economical aspects. Therefore it is important to be efficient and to know 
what is demanded in an EIA, to be able to achieve a constructive result. 

3.1. Evaluation of EIA as a tool for improvement of the 
environmental performance 

An EIA makes it possible to identify all major effects to follow from the 
planned activity, before the damage is done. Even if it is not possible to 
know for sure what all human actions today might lead to in the future, all 
predictable effects will be identified and both the developer and the 
authorities will be aware of problems that might need follow-up. This 
awareness will ideally lead to the activity being designed in the way that is 
the least environmentally harmful, and the authorities keeping the 
environmental issues in mind when taking their decisions. Still, in real 
projects there are other aspects to consider as well. The most suitable 
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solution from an environmental point of view often must step aside in favour 
of solutions with economical and/or social benefits. 
 
Another advantage is that the EIA generally makes the planning process 
more open to the public, since the plans for the project together with the 
assessment of the environmental impacts must be presented to and discussed 
with the general public and others concerned. Thus the public consultations 
prevent development decisions from being taken ‘behind closed doors’. 
 
One of the disadvantages with EIA is according to Sassoon (2000) that the 
result is more or less tied into the project life cycle and that the EIA is not 
designed for changes. For mining projects it is very unlikely that no changes 
will appear during the life cycle. An EIA does usually not include any 
solutions for changed conditions, such as expansion of the activity, and is 
therefore not very useful once a major change has occurred. Usually a new 
EIA must be carried out to identify the effects from the change, and a new 
decision will be taken by the authorities. Even though a project has been 
approved on the conditions stated in the EIA it is not likely that, once in 
operation and profitable, it will be closed down purely on environmental 
grounds when the conditions change (Sassoon, 2000).  
 
In many projects the EIA process start too late, which results in an EIA 
adjusted to the project characteristics that are already established. If the EIA 
is carried out after the planning of a project it will naturally not contribute to 
the project design being the most suitable from an environmental point of 
view. Therefore it is necessary to carry the EIA out parallel to the planning 
process, to benefit by the results from the assessment. 
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4. ENVIRONMENTAL MANAGEMENT SYSTEMS 
 
EMS is a voluntary tool that helps organisations identify their environmental 
situation and by formulating environmental objectives strive for reduced 
environmental impact. Based on the results from an environmental review of 
the company, an overarching strategy for the environmental work can be 
established. The EMS can also be considered as a tool for meeting the 
environmental policy (Brorson & Larsson, 1999). 
 
According to Brorson and Larsson (1999) an EMS should include the 
following parts: 
– an evaluation of all activities within the company which may result in 

any form of environmental impacts 
– development of procedures for controlling the environmental impacts, 

(for example environmental objectives, education of employees, 
environmental monitoring and environmental audits) 

– interaction between all parts, and  
– procedures for corrective actions  
 
The company can choose either to create its own EMS, or to adopt a 
standardised system. Some companies find it better to create their own 
system in order to make it more into line with their specific activities. 
Besides, not all companies have the ambition to fulfil all requirements of an 
EMS standard. Especially for smaller companies the costs for a certification 
process is considerable, and some companies therefore choose to build up a 
system according to a standard, but refrain from the certification. The 
advantage with a standardised EMS is that the audits can be carried out in a 
systematic way, by an independent auditor, which increases the confidence 
from the public (Brorson & Larsson, 1999). A certified system is the only 
way to show customers and others that all requirements of the standard are 
fulfilled in a correct way.  
 
There are a few different standardised systems, such as Eco-Management 
and Audit Scheme, EMAS, developed by the European Community (see also 
chapter 7.5 EMAS) and ISO 14001, developed by the International 
Standardisation Organisation, ISO. In addition there are systems developed 
for certain industries, for example the Australian Minerals Industry’s Code 
for Environmental Management.  
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Even if any other system could be just as useful for the mining sector, the 
suggestion in this report of how to implement an EMS in the mining 
industry will be based on the elements of ISO 14001. Firstly, it is a system 
that is used by many companies, and it is recognised all over the world. I 
addition, almost 75% of European companies would prefer ISO 14001 in 
their company rather than some other EMS according to a survey by Rivera-
Camino (2001). The ISO 14001 standard is developed for any type of 
organisation, and it should be suitable for the mining industry as well as for 
any other industry. Finally, a relatively large amount of literature is available 
on experiences from using the standard, since it is used by such a large 
number of organisations. This fact proved to be important for companies 
when introducing a new EMS, according to Rivera-Camino’s study (2001).  

4.1. ISO 14001 
The ISO 14000 family of environmental standards was developed by 
International Standardisation Organisation, ISO. The first of the ISO 14000 
standards was publicised in 1996 and the standards are developed so that 
they can be introduced in any type of organisation in either public or private 
sectors (ISO Central Secretariat, 1998). The family includes a number of 
standards for environmental work and ISO 14001 is the EMS standard. In 
December 2002 more than 46 000 companies around the world were ISO 
14001 certified (Koichi, 2002). At the time 2 730 Swedish companies were 
certified, compared to only five companies in Romania. 
 
ISO 14001 contains 52 requirements, which the organisation must fulfil to 
obtain a certificate. The standard is based on five fundamental elements, 
which are divided into 17 subordinate elements, see figure 3. 
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Figure 3. ISO 14001 consists of 5 elements and 17 subordinate elements  
 
To start with an environmental review should be carried out in the 
organisation to identify the state of the environmental performance of the 
organisation. Depending on the result of the environmental review an 
environmental policy is set, and this will be taken as the starting point when 
setting the environmental objectives and establishing procedures that will 
help meeting the objectives as well as procedures for corrective actions. 
Monitoring and auditing shall be carried out continuously in order to control 
that it is possible to reach the objectives. Any non-conformance shall be 
corrected and the management shall review and evaluate the EMS at defined 
intervals to maintain continual improvement. The process is not a once-only 
work, the steps are supposed to be repeated to achieve continual 
improvements of the environmental performance.  

 
Environmental Policy 
 
Planning 

- Environmental aspects 
- Legal and other requirements 
- Objectives and targets 
- Environmental management programme(s) 

 
Implementation and operation 

- Structure and responsibility 
- Training, awareness and competence 
- Communication 
- Environmental management system documentation 
- Document control 
- Operational control 
- Emergency preparedness and response 

 
Checking and corrective action 

- Monitoring and measurement 
- Nonconformance and corrective and preventive action 
- Records 
- Environmental management system audit 

 
Management review 
 



ENVIRONMENTAL MANAGEMENT SYSTEMS 
 

 - 22 -

4.2. Evaluation of EMS as a tool for improvement of the 
environmental performance 

4.2.1. EMS in general 
By using an EMS a company can reduce its environmental impact through a 
commitment to continual improvement. When identifying which activities 
constitute environmental problems the company can make developments 
such as reducing the amount of waste and improving the recycling, and thus 
cut down on the cost for raw material and energy. The benefits of an EMS 
might therefore include both a better environmental performance as well as 
economical profits for the company. Reducing the negative impacts on the 
physical environment may also result in a better working environment, as 
there are less chemicals and harmful substances in use. 
 
It is important however to stress that the adoption of an EMS itself does not 
guarantee that the company is reducing its total environmental impacts, or 
that it is causing less environmental impacts than a company without an 
EMS. The EMS does not establish absolute requirements for environmental 
performance; it only guarantees that the activities are in compliance with the 
legislation, and to continual improvement. It is always up to the company 
how to formulate the environmental objectives and to make sure that the 
procedures are effective and lead to a noticeable difference.  
 
Further, adopting an EMS is a way for organisations to show to the public 
and customers that they give attention to the environmental impacts of their 
activities. As well as quality certifications the environmental certifications 
have become a part of the marketing for an increasing number of 
organisations. According to Brorson and Larsson (1999) this leads to an 
increased awareness for instance among law makers, customers and the 
company’s own employees. Today it is usual that several companies are tied 
in to each other, for example when large companies use subcontractors and 
consultants. If any of these companies have a negative environmental image, 
the other companies will suffer from this as well. The result is that when 
some companies have introduced EMS it will have a positive effect in the 
society, since these companies will ask their customers and suppliers 
respectively to introduce EMS in their organisations. Companies being 
‘forced’ to use the environmental performance in the competition with rival 
companies can therefore spread the concept.  
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4.2.2. ISO 14001 
Introducing an ISO 14001 EMS often means a major change in the 
organisation’s culture. This change is one of the greatest tasks with 
implementing the EMS (Australian Environmental Protection Agency, 
1995). To what extent such problems occur when implementing an EMS is 
of course dependent on how the company was organised before. For 
instance, if the company use a quality management system like ISO 9001 (or 
ISO 9000:2000), the basic structure is already introduced and it is not that 
radical to integrate the environmental aspects into it. The effectiveness of the 
introduction of the new system is also to a large extent dependent on the 
company management. This is proved by for instance Rivera-Camino’s 
survey (2001), where more than 70% of the companies thought that the 
opinions of the directors and owners have a high influence on the motivation 
to adopt an EMS.  
 
The ISO 14001 standard requires certain documentation, which in some 
cases makes the process more complicated. If the numbers of documents 
controlling the EMS become too big, it will not be possible for the company 
to keep them up-dated which will stop the EMS from working efficiently. 
Another consequence might be that more effort will be put in to handling the 
written documents than actually working with environmental improvements. 
This is however possibly a problem that can be avoided by keeping all 
documentation simple, and as much as possible integrate the required written 
procedures with existing ones.  
 
Another potential problem with a standardised EMS is the interpretation of 
the requirements. The generality of ISO 14001 leaves a lot to be interpreted 
by the organisations using the EMS and the external auditor (Ammenberg et 
al., 2001). The auditor’s opinions on how the different requirements should 
be fulfilled are naturally of decisive importance for the company that will 
get their certification issued by the same auditor. From a survey by 
Ammenberg et al. (2001) it can be concluded that many important 
requirements are interpreted differently and even auditors from the same 
firm sometimes have clearly different interpretations of central requirements. 
This might lead to different developments of the same system. It is possible 
that the consequences of this involves a decreased confidence in the 
standard, as the popularity of it partly is built on the fact that the EMS works 
the same way in any type of company. If the interpretations vary too much 
from company to company the public’s confidence in the system might 
decrease. It does not necessarily mean that any of the interpretations are 
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better or worse though. In fact it seems like none of them can be wrong as 
long as they are within the framework of the standard.  
 
The standard also lacks requirements for important parts of the system, for 
example of how to carry out an environmental review and how to evaluate 
the significant environmental aspects. The significant environmental aspects 
represent the core element of the EMS since they are a statement of which 
activities have the largest environmental impacts and constitute the basis for 
the environmental policy and environmental objectives and targets.  

4.3. General attitudes to EMS 
As discussed above, an EMS could be introduced in a company by the 
management because of many various reasons. On the other hand, there 
might also be many reasons for a company for hesitating to implement an 
EMS. Some of them, like the economical aspect, have been discussed above. 
Below some opinions from companies and authorities are presented. 

4.3.1. What motivates European firms to adopt an EMS? 
A survey with more than 3000 firms in 11 different European countries 
participating was carried out at Universidad Carlos III de Madrid, Spain, by 
Rivera-Camino (2001). The survey aimed to investigate what factors 
motivate companies to introduce an EMS and what are the major obstacles 
for an implementation. 
 
The result of the survey showed that national regulations are the most 
motivating factor for introducing an EMS, 83,5% of the companies thought 
that they had a high influence, followed by the attitude of the directors and 
owners (70,15%). International regulations were mentioned as the third 
motivating factor, only 64,5% of the companies considered them having a 
high level of influence.  
 
Rivera-Camino’s conclusion of the result is that the European Union’s 
environmental policy has a moderate to low impact on the use of EMS. 
Rivera-Camino believes that this fact should alert legislators to the need to 
identify the obstacles that prevent firms from implementing environmental 
standards. The result also shows the importance of national environmental 
legislation, since it has a large influence on the environmental work in 
companies.  
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Further, the largest reason for companies to use an EMS was according to 
the survey to improve the image of the company. That reason does not seem 
to prove that the companies feel responsibility for their environmental 
impacts, and therefore choose to implement an EMS to take control of the 
environmental impact. The questionnaire did not include any option for 
answers like “environmental concern” to this question, however. A majority 
of the companies thought that environmental problems are among the most 
important challenges facing society. Whether the companies feel their 
responsibility in this challenge is not clear from the survey. Very few of the 
companies expected any short-term profits from the EMS, however.  
 
The major obstacles for introducing an EMS are, according to the 
participating companies, the high costs and the lack of support from 
financers, followed by unclear regulations. The fact that it is relatively 
expensive to hire certified auditors to achieve a certificate is of greater 
disadvantage for small companies than for larger ones. The costs for the 
certificate itself are less problematic for a larger company. A large company 
may on the other hand need more time and more drastic measures to 
implement an EMS. Large companies often have a longer history of 
operation, and it might be more difficult to raise enthusiasm for a major 
change in attitude.  
 
It is remarkable that many of the companies in Rivera-Camino’s survey do 
not think that an EMS is of competitive advantage. They even consider the 
demand for ecological products being weak. This opinion seems to be 
contradictory to the fact that several the companies used the EMS to 
improve the company image.  
 
A number of companies also consider lack of human resources as an 
obstacle. It is possible that there was a lack of environmentally trained staff 
when the concept of EMS was first introduced, but it should not be a big 
problem by now. 
 
It is however important to keep in mind that the survey was carried out in 11 
countries, of which 9 were members of the European Union and the other 
two situated in Western Europe (Norway and Switzerland). If the survey had 
included countries in Central and Eastern Europe, who are applicants for the 
European Union the result had probably been different. In applicant 
countries the difference between the national legislation and the Community 
legislation should be more obvious, than in member countries. The 
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motivation to meet the European legislation should also be of greater 
importance for the authorities as well as companies in applicant countries, as 
it is one of the conditions for a wanted membership in the EU. In countries 
that are members of the EU, the connection to the Community legislation 
might not be as clear, as the national law are already to large extent brought 
into line with the European regulations. In other words, the national 
legislation of the member countries contains the same requirements as 
international law.  

4.3.2. Attitude to EMS in the mining industry 
When searching for literature on EMS in the mining industry and 
interviewing the representatives from the mining industry and authorities 
dealing with the permissions and inspections in the mining industry it can be 
concluded that the use of EMS is rare in the mining industry. Furthermore, 
the implementation of EMS unfortunately seems to be in a distant future 
still. At the interviewed companies in Sweden and Romania no EMS has 
been implemented, and at the moment other factors seem to be prioritised 
instead. Although the interviewed persons seemed to show an interest for 
using an EMS in their companies respectively, an introduction of such a 
system is not a topical issue in the companies. In Sweden the mining 
company LKAB is focusing on implementation of a quality management 
system (ISO 9000:2000) first, and the EMS is to follow after that (Anders 
Lindholm, personal communication, April 15, 2002). In Romania the mining 
company REMIN believe that EMS is suitable for the mining industry, and 
that it might be introduced in the future. At the moment other problems, like 
economical difficulties, are prioritised however (Victor Maries, personal 
communication June 3, 2002).  
 
The general opinion among the interviewed persons seemed to be that EMS 
is suitable for the mining industry though. Representatives from companies 
as well as authorities agree that EMS like ISO 14001 could and should be 
implemented in mining companies in the future. It is a matter of time and 
financial resources only.  
 
David Berggård at the Norrbotten county of administrative board, Sweden, 
believe that using an EMS is an excellent way of keeping records of the 
environmental performance and securing that all legal requirements are 
observed (personal communication, September 20, 2002) Both 
representatives from the mining companies LKAB and REMIN claim that 
their companies use procedures for the daily work, however, to ensure that 
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the environmental efforts are carried out as intended (Anders Lindholm and 
Victor Maries, personal communication April 15, 2002, and June 3, 2002). 
By introducing ISO 9000:2000 LKAB has even started to adapt the 
procedures, which eventually will be easy to bring into line with ISO 14001.   
 
On the whole it is complicated to appreciate the actual effects on the 
environment as a result of the implementation of an EMS. Few such studies 
have been carried out so far, and the results from the different evaluations 
are not consistent (Schylander & Zobel, 2003). Further, the companies in the 
mining sector that actually use certified EMS have obtained the certificate in 
the last few years, and it is therefore too early to draw any conclusions from 
the effectiveness of ISO 14001 in mining companies (Tuberfield, 2002). 





STRATEGIC ENVIRONMENTAL ASSESSMENT 
 

 - 29 -

 

5. STRATEGIC ENVIRONMENTAL ASSESSMENT 
 
One of the most recently developed tools for environmental management is 
Strategic Environmental Assessment (SEA). SEA is a way of carrying out 
the EIA at a more strategic level of development – at policies, plans and 
programmes (Glasson et al., 1999). According to Therivel et al. (1992) SEA 
can be defined as  
 
“the formalised, systematic and comprehensive process of evaluating the 
environmental impacts of a policy plan or programme and its alternatives, 
including the preparation of a written report on the findings of that 
evaluation, and using the findings in publicly accountable decision-making” 
 
SEA has been developed as a result of the shortages of the current EIA 
system on project level, and according to Glasson et al. (1999) the use of 
SEA is likely to grow in the future and also improve the process of project 
EIA. Sassoon (2000) considers the concept of SEA as a first step of the 
process of integrating EIA with EMS. That is because if a SEA is carried out 
in a large area, an EIA for a new project would only need to contain the 
project specific facts, if it is carried out within the framework of the SEA.   
 
Glasson et al. (1999) state that SEA systems are presently developing 
rapidly and believe that new systems are to be expected in the near future, 
though Sassoon (2000) claims that a proposed European Commission 
Directive, which was agreed in 1996, at first got a chilly reception.  In any 
case, some countries, both within and outside Europe, already have SEA 
legislation, for example the Netherlands and the USA. Others have partial 
SEA systems or are actively researching the feasibility of such a system, for 
instance Australia, Austria, Belgium, Finland and Germany (Glasson et al, 
1999). SEA is also mentioned in EU’s sixth environment action programme 
(see also chapter 7.1, Development of the Environmental Policy), where it is 
stated that full and effective use and implementation of EIA and SEA is 
required to “integrate environmental protection requirements into the 
preparation, definition and implementation of Community policies and 
activities” (Article 3).   
 
A SEA on strategic level is very different from a project specific EIA. The 
SEA is also differently shaped depending on whether it is for policies, plans 
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or programmes. They are all on a strategic level, and often linked to each 
other. Each of them occurs on different stages though, and requires different 
kinds of SEAs. Policies usually express a vision of a future condition. Plans 
describe objectives and frameworks for programmes, in order to reach the 
visions of the policy. Programmes describe measures that will be taken and 
lead to projects being accomplished. As well as the policies, plans and 
programmes, also the SEAs and EIAs on different levels can be tiered 
together, see figure 4.  
 

  
Figure 4. Tiers of SEA and EIA from Glasson et al., 1999, Introduction 
to Environmental Impact Assessment (2nd Ed.). London: UCL Press 
Limited. 
 
It is also difficult to suggest one specific method to carry out SEAs on 
policies, plans and programmes, since different policies, plans and 
programmes largely vary in nature. The policies, plans and programmes may 
be sectoral - for instance mining or transport, spatial, - national, local et 
cetera, or indirect - for example education or research (Glasson et al, 1999). 

5.1. Evaluation of SEA as a tool for improvement of the 
environmental performance 

A problem with project specific EIA is that they are to a large extent tied in 
to one particular design of the project. If any changes occur to the activity 
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the EIA will no longer be topical. This problem can be avoided if a SEA is 
performed. Instead of reacting to development plans SEA can foresee and 
control them. With SEA it is also possible to evaluate the cumulative 
impacts to a larger extent than it is with an EIA that is for one project only 
(Glasson et al, 1999). 
 
On the other hand, the fact that SEA are carried out for large areas makes 
them very complex. It seems difficult to collect data and assess such large 
areas as close as necessary for drawing any conclusions from it. Usually 
policies, plans and programmes are not very specific, and particularly 
policies can be interpreted in many different ways. In addition there are no 
clear boundaries where one policy stops and another begins (Glasson et al, 
1999). 
 
According to Glasson et al. (1999) SEA is seen as a central step in “the 
achievement of sustainable development”. Considering the complexity of the 
assessment, the method probably needs some years of development before it 
can be an effective tool for contributing to sustainable development, 
however. Taking into account also the fact that some countries still have 
problems with obtaining a well-functioning EIA legislation, despite long 
experience from it in other countries, the SEA system is still part of the 
distant future. 
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6. ENVIRONMENTAL LEGISLATION IN THE 
EUROPEAN UNION 

 

6.1. The legal system of the European Union 
The European Community law is an independent legal system, which takes 
precedence over national legislation. EU law is composed of three types of 
laws; Primary legislation, Secondary legislation and Case-law. Primary 
legislation consists of Treaties and other similar agreements, and is 
negotiated by the governments of the member states. Secondary legislation 
is based on the Primary legislation and may consist of Regulations, 
Directives, Decisions, Recommendations and Opinions. Case-law includes 
judgments of the European Court of Justice and of the European Court of 
First Instance.  
 
The set of rules and regulations of EU laws form the acquis communautaire. 
In addition the Council may adopt other types of political conclusions, for 
instance Declarations and Resolutions.  

6.1.1. Treaties 
Treaties are agreements negotiated by the governments of the member states. 
The Treaties form the fundamental law of the European Union and defines 
the role and responsibilities of EU institutions and bodies. Any change in the 
Treaties must be ratified by the member states (European Commission, 
1995-2002). 

6.1.2. Regulations 
Regulations are binding in all member states. They are directly applicable 
and implementation to the national legislation is not necessary. Regulations 
are exceptional in environmental matters, however (Krämer, 2000). 

6.1.3. Directives 
Directives are binding and address all member states (European 
Commission, 1995-2002). Directives oblige the member states to reach 
certain objectives before a definite date, and the provisions of the directives 
have to be implemented to national law. It is not regulated how the 
implementation shall be carried out, though. Directives are the most 
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frequently used instruments in community environmental policy (Krämer, 
2000). Environmental directives usually outline general rules, framework 
provisions and basic requirements, but seldom set any detailed requirements.  

6.1.4. Decisions 
Decisions can be addressed to any or all member states, enterprises or 
individuals. They are binding for those who they address, but they do not 
require implementation to the national legislation (European Commission, 
1995-2002). Environmental decisions may, for example, grant financial 
assistance for environmental projects or establish criteria for eco-labelling 
(Krämer, 2000). 

6.1.5. Recommendations 
Recommendations are not binding and according to Krämer (2000) they 
have proved to have very small influence on community or national 
environmental. Environmental recommendations have been made on for 
example the cost of pollution control to industry and on the reuse of waste 
paper and the use of recycled paper. 

6.1.6. Communications 
Communications are sent from the commission to the other institutions to 
show the commission’s position on particular problems. They are indications 
of the commission’s opinions, and are legally non-binding (Krämer, 2000).  

6.2. Member States 
The EU currently consists of 15 member states: Belgium, France, Germany, 
Italy, Luxembourg, the Netherlands, Denmark, Ireland, United Kingdom, 
Greece, Portugal, Spain, Austria, Finland and Sweden. Member countries 
are obliged to keep their national legislation in compliance with the EU law, 
and to ensure the practical application, i.e. that they actively strive for 
reaching the objectives. The commission is responsible for ensuring that the 
law is applied properly by the member states. The commission’s actions may 
include, if other measures prove to be ineffectual, submitting the case to the 
court of justice (European Commission, 1995-2002). Under certain 
circumstances the commission may fine individuals, firms and organisations 
for breaking the treaty law.  

6.3. Applicant States  
According to Article 49 of the EU treaty, European countries have the right 
to apply to become members of the EU. At the moment 13 countries have 
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applied to become members: Turkey, Cyprus, Malta, Hungary, Poland, 
Romania, Slovakia, Latvia, Estonia, Lithuania, Bulgaria, Czech Republic 
and Slovenia (European Commission, 1995-2002). It was agreed at the 
Copenhagen world summit for sustainable development in 1993 that the 
countries of Central and Eastern Europe would be able to join the EU when 
they have fulfilled three criteria, the so-called Copenhagen criteria 
(European Commission, 1995-2002): 
– Political: stable institutions guaranteeing democracy, the rule of law, 

human rights and respect for minorities;  
– Economic: a functioning market economy;  
– Incorporation of the acquis communautaire: adherence to the various 

political, economic and monetary aims of the European Union 
 
Regarding the environmental policy, the applicant countries shall adopt the 
current EU law before entering the EU so that the aims of the EU law are 
met in the national legislation. It is not regulated which methods the member 
states shall use to apply the EU law however, and it is common that new 
member states are given a transitional period to adjust their legislation 
(Christina Allard, email communication, May 15, 2002). Except for the 
Copenhagen criteria, the administrative structure of the applicant counties 
will also have to be adapted, to create the conditions for a gradual 
integration. The EU has started negotiating with all applicant countries, 
except Turkey where the political and economical conditions allowing the 
negotiations to start are not yet satisfied. Before the negotiations began an 
evaluation of each applicant country’s legislation was made and a work 
programme was set up for each country. The results are being monitored and 
determine the pace of the negotiations (European Commission, 1995-2002). 
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7. THE ENVIRONMENTAL POLICY OF THE EU 
 

7.1. Development of the Environmental Policy 
The development of the environmental policy in the EU has principally 
depended on the contents of the environmental action programmes. Action 
programmes were originally a type of communication. Environmental action 
programmes were developed since there were no legal instruments for 
environmental matters. The programmes were not legally binding, but drew 
up political guidelines to reach the objectives. Despite not being legally 
binding the environmental action programmes have had a big influence on 
the development of the environmental legislation. Since 1993 the 
environmental action programmes are adopted as decisions, and hence 
legally binding (Krämer, 2000). The action programmes have initiated the 
changes of the articles in the treaties, to include environmental consideration 
as well. The single European Act from 1987 was the first treaty to regulate 
environmental protection.  
 
The community is based on four founding treaties:  

- The Treaty establishing the European Coal and Steel Community 
(ECSC), 1952-2002  

- The Treaty establishing the European Economic Community (EEC), 
1958 

- The Treaty establishing the European Atomic Energy Community 
(EURATOM), 1958 

- The Treaty on European Union, 1993 
 
The treaties have been amended several times, in particular when new 
member states have joined the union (Krämer 2000). There have also been 
four major changes in the treaties: in 1965 The Merger Treaty, 1987 The 
Single European Act, 1997 The Treaty of Amsterdam and in 2001 The 
Treaty of Nice (European Commission, 1995-2002). 
 
The European Economic Community began its work when the treaties of 
Rome (EEC and EURATOM) were entered into force on 1 January 1958. At 
that time no specific attention was paid to environmental policy or 
environmental law (Jans, 1995 and Krämer, 2000). Environmental matters 
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were given very little attention on the whole then, and national legislation 
also lacked laws aiming at protecting the environment (Mahmoudi, 1995). 
During the 1960s the environmental awareness began to grow stronger in the 
industrialised countries, and in 1972 the Heads of State and Government met 
in Paris and agreed that the development of an environmental action 
programme for the community was necessary. This was the first initiative in 
the development of an environmental policy.  
 
The treaties were amended when Denmark, Ireland and United Kingdom 
joined in 1973, and the first action programme on the environment was 
adopted the same year. The first environmental action programme lasted for 
three years, and was very important because it introduced the fundamentals 
for the community’s environmental policy. The programme presented, 
among other things, the basic ideas of EIA and management of natural 
resources. The environmental actions focused on preventing or reducing 
pollutions.  
 
The second environmental action programme was introduced in 1977. Like 
the first programme the second one focused on reducing the emissions. 
Natural resources and emissions to air and water were given special 
attention.  
 
The third environmental action programme was adopted in 1983. At this 
time the community was more aware of the environmental matters and the 
environmental policy was integrated with the policies on other issues. The 
programme identified the importance of protecting certain areas and also a 
request for the member countries to be aware of the environmental problems 
in the developing countries when trading with them.  
 
The fourth environmental action programme was introduced shortly after the 
Single European Act was entered into force, in 1987. It expressed the value 
of international cooperation and the importance of making the public aware 
of the environmental problems (Mahmoudi, 1995). The idea of SEA was 
mentioned as early as that, when the action programme stated that EIA “will 
also be extended, as rapidly as possible, to cover policies and policy 
statements, plans and their implementation, procedures, programmes…as 
well as individual projects” (Glasson et al., 1999). The Single European Act 
introduced rules for decisions on environmental matters.  
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The fifth action programme had the title “Towards Sustainability” and was 
adopted in February 1993. The aim of this programme was to make a change 
of attitude to be able to reach a sustainable development, and the attention 
was turned to global environmental problems. Unlike the previous 
programmes the fifth one also presents other means of control than 
legislation, such as education, development of better technology and 
financial aid to some member countries. On 1 November 1993 the Treaty on 
the European Union, the Maastricht Treaty, was entered into force. This was 
the first time that the environment was mentioned in the key articles that are 
the base on which the objectives and targets of the community are 
developed. The changes in the treaty were, like the environmental action 
programme, inspired by the Brundtland report. One of the objectives in the 
Treaty (Article 2) was called “sustainable growth”. There was no definition 
of sustainable growth however. 
 
In the Amsterdam Treaty, from 1997, the objective of “sustainable growth” 
in Article 2 was replaced with “sustainable development”. The 
environmental guarantee was strengthened and made it possible for 
individual member countries to, under certain circumstances, keep or 
introduce stricter rules even if the EU has agreed on harmonisation rules 
(Article 95) (EU-upplysningen, 2002). The Amsterdam Treaty was entered 
into force on 1 May 1999 (Jans, 1995 and Krämer, 2000). 
 
The sixth and newest environmental action programme is entitled 
“Environment 2010: Our Future, Our choice” and is valid for 2001-2010. 
The programme is partly based on an evaluation of the fifth action 
programme, where it was concluded that progress has been made concerning 
the environmental legislation, but the environmental issues are still not 
integrated into other political questions. The sixth programme identifies four 
priority areas: climate change, nature and biodiversity, environment and 
health, and natural resources and waste. It also states that we live in a 
consumer society with a production that reduces the environmental quality, 
gives problems with health and security, destroys the nature, and causes new 
- potentially harming - climate conditions. The member countries are 
requested to improve the implementation of the environmental legislation 
and to integrate the environmental aspects into all political matters (EU-
upplysningen, 2002). 
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The Treaty of Nice contains the latest amendments of the Treaty of 
European Union. It was signed on 26 February 2001 (European 
Commission, 1995-2002). 

7.2. Objectives and principles 
The objectives of the community policy on the environment are (Article 
174.1):  

– preserving, protecting and improving the quality of the environment; 
– protecting human health; 
– prudent and rational utilization of natural resources; 
– promoting measures at international level to deal with regional or 

worldwide environmental problems. 
 
Article 174.2 states that the environmental policy is based on the following 
principles: 
–  the precautionary principle – an activity can be stopped if there is a 

risk of damage on the environment or human or animal health, 
without scientific proof of the risk. 

– the prevention principle – action should be taken to protect the 
environment at an early stage, instead or repairing damage after it has 
occurred. 

– the source principle – damage should preferably be prevented at the 
source  

– the polluter pays principle – the one who has caused a damage should 
pay for the decontamination 

(Jans, 1995 and Riksdagen 2002-09-05) 

7.3. Environmental rules 
There are two different types of environmental rules in EU law; 
harmonisation rules and minimum rules. Harmonisation rules aim to create 
homogenous rules for all member countries to make the trade on the 
common market easier. There are harmonisation rules regarding for example 
exhaust fumes and ozone depleting substances. The harmonisation rules 
must be met exactly by all member states. Minimum rules, however, let any 
member state have stricter rules. The minimum rules’ only aim is to protect 
the environment, and have no influence on the trading market. They state the 
lowest acceptable requirements for, among other things, the quality on water 
and air.  
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In cases where no harmonisation rules are stated, the Cassis de Dijon 
principle applies. It means that if a product is produced and sold in one of 
the EU’s member countries, it shall be allowed in all member countries. An 
individual member country can make an exception, however, if the aim is to 
protect the environment or human and animal health, and if it can be proved 
that the purpose not is to create a trade barrier. 

7.4. EIA regulations 
In 1985 the council adopted rules requiring EIA in public and private 
projects which are likely to have significant environmental effects, “Council 
Directive 85/337/EEC of 27 June 1985 on the assessment of the effects of 
certain public and private projects on the environment”. A number of drafts 
were prepared by the European Commission, benefiting from the 
experiences from the United States’ NEPA. The process was complicated, 
considering that the directive had to be formulated in a way that made it 
possible to apply it to all member countries’ legislations. Still it had to be 
uniform to secure a similar way of interpreting it in all member countries 
(Glasson et al. 1999). The EIA directive was presented in 1985, and became 
operational in 1988. It greatly influenced the EIA systems of the member 
countries (Glasson et al. 1999)  
 
In 1993 a report on the implementation of the Directive was presented, 
where the experiences obtained from the EIA work were recorded. The 
conclusion of the report was that provisions had to be produced “to clarify, 
supplement and improve the rules on the assessment procedure, in order to 
ensure the Directive was applied in an increasingly harmonised and efficient 
manner” (Commission of the European Communities, 1997). To implement 
the necessary improvements an amendment of the directive was presented in 
1997, Council Directive 97/11/EC. The directive had to be entered into force 
by the Member States by 14 March 1999 at the latest.  
 
The directive does not regulate the procedure for obtaining an environmental 
permit. It does, however, contain requirements for which types of projects 
shall be made subject to an assessment and how the authorities shall 
determine whether an assessment is needed in other cases. It also specifies 
what information shall be supplied by the developer, to for example the 
authorities, public, and neighbour countries. 
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According to article 3 “the environmental impact assessment shall identify, 
describe and assess in an appropriate manner, the direct and indirect effects 
of a project on the following factors: 
 
– Human beings, fauna, flora; 
– Soil, water, air, climate and the landscape; 
– Material assets and the cultural heritage;  
– The inter-action between the factors mentioned in the first second and 

third indents.” 
 
The directive includes four annexes. Annex I lists projects that always 
require an EIA. For projects listed in Annex II it is up to the member states 
to determine whether the project is likely to have significant environmental 
impact and require an EIA shall be carried out. The Member States may 
determine this through case-by-case examination or by setting thresholds for 
these projects in the national law. As a help Annex III contains a list of 
selection criteria that shall be taken into account, when deciding if a certain 
project need an EIA. The criteria include the characteristics and location of 
the project and the characteristics of the potential impact. The information 
required in an EIA is listed in Annex IV.  
 
The amendment of the directive introduced a new rule that demands the 
developer to present the main alternatives studied and an indication of the 
reasons for the choices that has been done (Glasson et al., 1999). 
 
According to Article 6 in the EIA directive, authorities and public that are 
likely to be concerned shall be given opportunity to express their opinion 
before the project is initiated. If a project is likely to have a significant effect 
on another member state, information about the project shall be sent to the 
affected member state. The information can also be requested from 
neighbour member states that are likely to be affected. The affected member 
state shall be given opportunity to participate in the EIA process in the 
member state where the project is planned to be carried out. 

7.5. EMAS 
In 1993 the Council adopted the voluntary Eco-Management and Audit 
Scheme, EMAS, for encouraging better environmental management and 
auditing by companies in the EU (Lister, 1996). EMAS was then an EMS 
standard for industrial sites only, but EMAS II, which was adopted in 2001, 
is open to any type of organisation.  
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One requirement for an EMAS registration is that an EMS, like ISO 14001, 
is used. In addition an environmental statement must be prepared to inform 
the public about the environmental performance of the company. The 
statement must include for example an assessment of all significant 
environmental issues related to the activities of the site (Wätzold et al., 
2001). To obtain an EMAS registration the activity must be in compliance 
with all relevant laws, which is not a requirement for an ISO 14001 
certification where only a commitment to comply with the relevant laws is 
required. When a company applies for an EMAS registration the registration 
body has to notify the environmental authorities of the company’s 
application. If the authorities are aware that the company violates any law, 
the authorities can object to the registration (Wätzold et al., 2001).  
 
Despite EMAS being a voluntary tool, article 11 declares that the member 
states shall in different ways promote organisation’s participation, especially 
among small and medium sized enterprises. Examples of how to encourage 
the organisations is, for example, to offer help from the authorities to assist 
in the identification of significant environmental impact, and to create 
programmes with a step by step approach which will eventually lead to 
EMAS registration. Article 11 also states that it shall be ensured that the 
registration fees are reasonable and that unnecessary administrative burden 
is avoided for the participants. 
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8. ROMANIAN ENVIRONMENTAL LEGISLATION 
 

8.1. Romania  
Romania is situated in south-eastern Europe. There are 40 counties and one 
municipality (Bucharest) in the country. The capital of Romania is 
Bucharest. The population is just below 23 million. 89% of the inhabitants 
are Romanian, and there are also Hungarian, German, Roman and other 
minorities (Utrikespolitiska institutet, 2001). The main religion (more than 
80%) is the Romanian Greek Orthodoxism (Utrikespolitiska institutet, 
2001).  
 
Romania was occupied by Soviet during World War II and it was a 
communist republic until 1989 when President Nicolae Ceausescu was 
overthrown in a bloody revolution. During the communist era the country 
was one of the most closed countries in Eastern Europe (U.S. Central 
Intelligence Agency, 1999). The economy was characterized by 
centralisation and no free market existed. The years after the revolution have 
been a difficult time. In 1990 a transition into market economy started. It led 
to a decrease in the industrial output, and the economy was weakened. 
Today the country is one of the poorest in Europe. Former communists ruled 
the country until 1996. Today the Social Democratic Party (PSD) leads the 
country. 
 
The main industries in Romania include textiles and footwear, light 
machinery and car assembly, mining, timber, construction materials, 
metallurgy, chemicals, food processing, petroleum refining. (U.S. Central 
Intelligence Agency, 1999) The main export products are minerals, metals 
and textiles (Utrikespolitiska institutet, 2001). 
 
Romania applied for membership in the EU in 1995, and the negotiations 
were taken up in February 2000 (European Commission, 1995-2002). 

8.2. Impacts from mine closures exemplified by 
Maramures County, Romania  

Closing a mine always involves significant costs. Mineshafts have to be 
closed, hazardous reagents must be removed from the site for safe disposal 
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and facilities have to be rehabilitated to ensure that long-term environmental 
and social problems are minimised. The former mine employees need a new 
source of income, either from another job in the area or by moving 
somewhere else where they can get a job. The infrastructure and schools 
must be kept running. If there is no agreement in advance as to who will be 
responsible for what, large problems might occur when it is time to close the 
mine (MMSD, 2002). The negative consequences of mine closures are 
evident in the Maramures county in Romania.   

8.2.1. Maramures County 
Maramures County is situated in the north-western part of Romania. The 
largest city, Baia Mare, has about 150 000 inhabitants and is currently 
expanding. It is located in an attractive natural environment, but despite this 
it is known as a “critical area from the pollution viewpoint” (Baia Mare 
Municipality Romania, 2002). 
 
The area is rich in gold, silver, lead, copper and salt (UNEP & OCHA, 
2000). There are several mines in the region, owned by the state and 
operated by different companies. Residents are living very close to mine 
waste sites that possess a big pollution risk, which cause concern especially 
in the dry months, when the dust in the air increases (UNEP and OCHA, 
2000). During the last years at least two major accidents have occurred, 
which have led to pollution of the rivers in the area. 
 
By the end of the year 2000 the Baia Mare Municipality started to 
implement a Local Agenda 21 programme. Four major areas have been 
investigated; social, economic, environmental and information and 
communication technology (ICT). Concerning the external environment the 
weak points that have been identified include for example (Baia Mare 
Municipality Romania, 2002):  
– polluting industrial companies 
– lack of compliance programmes for all polluting economic units 
– inefficient resource utilisation (water) 
– industrial structure (mining, metallurgy) with specific impact on the 

urban area 
– lack of integrated systems for the environmental management and  
– the absence of applied environmental standards ISO 14000 
 
The positive factors that have been identified include for example: 
– the many NGOs existing 
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– County and City Environment Action Plans 
– positive trends as to pollution reduction 
– high degree of expertise in the eco, nature and tourist fields and  
– the possibilities for “Eco Tourism” and “Eco Business” 
 

8.2.2. Consequences of mine closures 
The National Agency for Development and Implementation of the 
Restructuration Program for Mining Zones is a local agency existing only in 
some parts of Romania. The agency deals with various problems resulting 
from mine closures. In Baia Mare a survey identifying the current situation 
in the region has been completed in 2002. The results of the report has been 
described by Costica Flaut at the Mining zone agency in Baia Mare 
(personal communication May 30, 2002). 
 
When the market economy was introduced in Romania, the government’s 
subsidies to the mines decreased. Several mines were not profitable and they 
had to be closed down or are now planned to be closed within a short time.  
 
At the moment there are many abandoned mine sites where there are no 
plans for how to conserve the nature or how to restore the area to make it 
available for other purposes. Some watercourses close to abandoned mining 
areas have been monitored with regard to the heavy metal contents. The 
water has high concentrations mainly of copper, lead and manganese. The 
survey showed that the water treatment plants were inefficient since the 
measured heavy metal contents were almost as high below the plant as 
above it. Large masses of waste rock are left at the soil surface without any 
treatment. The local water authority is responsible for the water treatment, 
but the economy does not allow a solution to the problem.  
 
Apart from the environmental problems the mine closures have impacts on 
the society, such as social and economical. The most important one is 
probably that the unemployment is growing fast. In Baia Mare the 
unemployment rate for the 18-62 age group was 7,0% in 1999, and 15% in 
2002. Since an important part of the inhabitants have been employed by the 
mining industry many people are now affected, directly or indirectly, when 
the mines have to be closed and the employees loose their jobs. 
Mineworkers are often relatively well paid, and since they usually are not 
highly educated it can be difficult to find a new job that brings the same 
money to earn the family’s living.  
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The main task is now, according to Costica Flaut (personal communication, 
May 30, 2002), to coordinate the resources and make different authorities, 
companies, NGO and private individuals work together to meet the same 
objective. The conclusion from the survey is that there are many problems in 
the area to solve. The environmental problems can not be dealt with right 
now, but they are serious and should be kept in mind. First other problems 
must be solved, however, for example the unemployment and the general 
economical situation. Except for the pollution from abandoned mine sites 
there are also more urgent environmental matters to deal with. For example, 
the waste management in the villages must be solved before the water 
treatment can be prioritised. 

8.3. Law on the Environmental Protection 
In Romania no environmental permits were required for any type of 
activities before 1990. Other laws, for example the water law, demanded 
permits however, but there was no fixed procedure of how to obtain a 
permit. In 1990 the procedure for the environmental permit was first 
introduced. Based on experiences from German and French environmental 
legislation the law on the environmental protection was prepared in 1993-94 
and it came into force in 1995. Associated with the new law (no 137 of 
1995) a new procedure for obtaining a permit was also presented. At the 
moment the environmental legislation is being worked up once again, to 
bring it into line with the EU legislation. The intention is that Romanian 
legislation will be fully adjusted to the EU legislation in 2007 (Crisan Calin, 
personal communication, May 31, 2002). 
 
The objective of the environmental protection law is to (Chapter I, Article 
1):  
 
“regulate environmental protection, an objective of major public interest, on 
the basis of the principles and strategic elements which lead to the 
sustainable development of society”.   
 
The law is applicable to all activities of interest for the purpose, private or 
business activities. For the interpretation of the environmental protection law 
Appendix I establish the meaning of some terms.  
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Article 3 in the environmental protection law states a number of principles 
that are the base for assuring sustainable development. The list includes the 
precautionary principle, preventive principle and polluters pay principle.  

8.3.1. Environmental agreement and permit 
Before starting up a new activity the titleholder must have an environmental 
agreement, which is issued by the local environmental protection authority. 
The environmental agreement application is compulsory for all new 
investments, the modification of existing ones and for the activities provided 
in Appendix II to the environmental protection law (Article 8). For activities 
not involving construction and erection works an agreement is not necessary 
however.  
 
When the agreement is obtained the buildings and equipment necessary for 
running the activity are allowed be installed, and an environmental permit 
can be applied for. A permit is required for putting the activity, which have 
an environmental agreement, into operation. Authorities may sometimes 
agree to some months of testing period though. The activity can in that case 
start before a permit has been issued to make it possible to carry out 
monitoring in order to complete the EIA (Ioan Gherhes, personal 
communication, June 4, 2002). 
 
Since the environmental agreement is for the technical design of an activity 
only, and no form of activity is in operation at that stage, an environmental 
impact study must be carried out, where all future environmental impacts 
from the activity are estimated. When applying for an environmental permit 
an environmental impact assessment shall be carried out, including the 
results of monitoring and measurements of the activity. Besides that the 
procedures for obtaining an agreement and a permit are the same.  
 
The environmental agreement has no time limit for which the installations 
must start or be completed. Other permits that are required for the same 
purpose, for example from the water authorities, are only valid for a limited 
time though. Since all other permits must be valid to keep the agreement 
valid, the agreement will indirectly expire when any of the other permits 
does. The environmental permit may be issued for 1-5 years at a time and 
thereafter a new permit must be applied for. If the law that affects the 
activity is changing while the permit is valid, the titleholder is responsible 
for noticing this and applying for a new permit. 
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8.3.2. The procedure for obtaining a permit or agreement 
At present the permitting procedure is regulated by the Law (no 137 of 
1995) on the Environmental Protection, chapter II, section 1.  
 
Initially the titleholder of the project, for which an environmental agreement 
or permit is demanded, must hand in an application to the Inspectorate of the 
Territorial Environmental Protection, ITPM. Submitted to the application 
shall be a description of the project, a proof that tax has been paid and a 
proof that a public announcement of the planned activity has been made. The 
ITPM will consider the application and if additional information is 
demanded by the authority, the titleholder is asked to accomplish a 
preliminary study.  
 
The scope of the proposed activity is then analysed by a committee 
consisting of representatives from the Territorial Inspectorate for 
Environmental Protection (ITPM), the Central Inspectorate for 
Environmental Protection (ICPM), the Local Public Administration and all 
other concerned authorities that issue permits, for example the health 
department, water authority, forest authority and historical sites authority. A 
decision is proposed by the ITPM to the ICPM, and the ICPM comes to the 
final decision. If the application is rejected the motive for the rejection must 
be stated, and it is not possible to appeal the decision. If the application is 
granted the ITPM submits guidelines of what environmental issues shall be 
assessed and reported on in the environmental impact statement. Besides the 
ITPM also compiles a list of other regulations and permits that has to be 
obtained. 
 
When the report is accepted the ITPM shall make a notification of the report 
and hold a public debate. The public shall be informed about the project and 
get the opportunity to give their opinions. Any private individual can make 
complaints, and the ITPM notes the complaints. On the assumption that the 
complaints are reasonable (according to the law), they must be noticed, and 
the ITPM shall present how the problem is dealt with. If the complaints are 
not taken into consideration the ITPM must motivate why not. After the 
debate the titleholder of the activity is obliged to supplement more 
information how the matters have been dealt with if needed, or to make the 
necessary improvements to meet the complaints. The additional measures to 
meet the complaints are proposed in a compliance program, which is 
reviewed by the concerned authorities and negotiated with the ICPM (Ioan 
Gherhes, personal communication, June 4, 2002). 
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Finally the titleholder shall present the results of the Environmental Impact 
Study/ Assessment, other required documents for the current regulations, 
plans for the maintenance work and (depending on the case) a compliance 
program for how to meet the possible complaints. The titleholder can be 
asked to complete these documents if they are not adequate.  
 
The final decision is taken by the ITPM, after a discussion with the 
committee that has reviewed the application. The ITPM shall consider all 
aspects and possible effects in different fields remarked by the committee 
and the public before taking the decision. The permit/agreement will then be 
denied or granted. A denial must always be motivated. If the 
permit/agreement is granted it shall be issued within 30 days after the final 
decision (Ioan Gherhes, personal communication, June 4, 2002). 

8.3.3. Environmental Impact Study and Environmental Impact 
Assessment 
The environmental impact studies/assessments shall be carried out by 
authorised experts. The environmental impact study shall include other 
possible alternatives for the activity, including that of not carrying the 
activity out. The report of the environmental impacts study/assessment shall 
contain the planned methods to comply with the guidelines from the ITPM 
and the comments and complaints from the public. The EIA content is 
approved by the ICPM.  
 
The titleholder is responsible for the accuracy of the given information 
regarding the activity, and the person who has carried the impact study out is 
responsible for the accuracy of the study. All expenses for the preliminary 
studies and impact assessments are to be borne by the titleholder, regardless 
of achieving the permit or agreement or not. The fee for the issued permit or 
agreement is divided into three cost levels depending on the extent of the 
project. The fee is also paid by the titleholder of the project. 

8.4. Evaluation of the Romanian legislation and the 
application of it 

The environmental impact assessment/study has to be carried out by an 
authorised company. The fact that someone outside the company will 
perform the assessments most definitely adds objectivity to the result. There 
is probably less a risk that possible disadvantages with the project in 
question can be concealed. In general, the authorised companies should 
possess more knowledge about environmental issues than the developers do, 
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and it would therefore be possible to achieve an assessment/study of better 
quality than if the developer carried it out. This might be a problem when the 
activity is taken into operation, however. When the experts leave, there 
might not be any environmentally trained staff left at the company, to 
maintain the environmental work. 
 
In addition the application of an environmental agreement/permit is 
reviewed by a technical committee, consisting of representatives from 
different areas of the society. The environmental authority must take the 
different experts’ opinions into consideration when taking the final decision. 
If done so, the decision is based on a broad range of information that should 
contribute to reducing the risks of disregarding some important impacts of 
the activity. In the end a more suitable decision for the environment and 
society as a whole can be taken.  
 
Another advantage is that the environmental permit not can be valid for 
more than five years. The environmental performance will automatically be 
followed-up at least every fifth year, which should be of value for both the 
company and the authorities. That way there is no risk of the activity 
changing gradually without the authorities being informed, and hopefully the 
environmental performance during the last period will be an important factor 
to take into consideration when the authorities handle the application for a 
new permit. It can, on the other hand, be a drawback with such a short 
period as five years between the applications considering that it takes a long 
time to compile an application and perform the EIA. There is an obvious risk 
that the efforts in the environmental matters are limited to the work with 
completing the applications instead of working actively with improving the 
environmental performance. Considering that the permitting procedure is 
slow, handling all the new applications might add unnecessary work to the 
authorities’ work load, and thus slow down the procedure further. 
 
Since the permitting procedure were introduced in 1990, it has been a very 
slow process with up to 10 years from the application is handed in until the 
final permit is issued (Crisan Calin, personal communication, May 31, 
2002). That makes the process inefficient and it does not comply with what 
should be the purpose of the permits – well functioning industries with the 
environmental impacts under control. The rapid changes in the legislation 
during the last decade have made it hard for the titleholder, and probably 
also the authorities handling the applications, to know what are required by 
the current rules. A result of this inefficiency is that there are many activities 
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in operation in Romania without a valid permit. The activities that were in 
use before the permits were introduced in the legislation were obliged to 
apply for a permit when the new law was entered into force. While waiting 
for the permit to be granted the activity is allowed to continue as before, 
however. Many titleholders make use of this rule by claiming they do not 
have the finances to fulfil all requirements for obtaining a permit. The 
process is then slowed down while waiting for the titleholder to complete the 
requirements for obtaining a permit. That way the activity can legally be in 
operation despite not meeting the legal requirements!  
 
Complaints from the public may only be expressed when the EIA is finished. 
The planning process has by that time gone very far, and the complaints will 
probably have a smaller impact compared to if they had been presented at an 
earlier stage. 
 
There are very few specific requirements of the contents of the EIA, and the 
purpose of the EIA is not stated at all. This makes it difficult for the 
developer to know what is required for the assessment. It might lead to 
different ways of implementing the assessment from case to case. On the 
other hand, the fact that the EIA is carried out by authorised companies 
might secure that the EIA reaches a certain level. In addition, the authorities 
approve the EIA, and unofficial rules for best practise or case law might 
influence the level required to get the EIA approved. 
 

8.5. Possible consequences of the implementation of 
the EC Directive on EIA in Romanian legislation 

In the immediate future Council Directive 97/11/EC on EIA will be 
introduced into the Romanian environmental legislation (Ioan Gherhes, 
email communication, October 6, 2002). The existing permit procedure and 
rules on EIA will be replaced by the regulations of the EC directive. The 
new law will almost certainly represent a big change in the procedure as well 
as the contents of EIA, compared to the present. It is however not known by 
the author what measures will be taken by the Romanian government to 
implement the EC Directive, and it is therefore not possible to give a clear 
picture of the actual consequences. The discussion below describes some 
possible consequences of the introduction of a new EIA legislation. 
 
Firstly, the EC Directive regulates what projects require EIA. Up to now the 
Romanian legislation has not included any specific rules of what certain 
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projects require EIA. With the EC Directive lists of projects that always or 
from case-to-case shall be subject to EIA will be introduced (Annex I and 
II). The result is a more formalised selection of what projects require EIA. 
According to the present legislation in Romania an EIA should be submitted 
to most environmental applications and the outcome of the EC Directive 
may be that fewer projects require EIA in the future.  
 
Secondly, the contents of the EIA are also stricter regulated in the EC 
Directive (Annex IV) compared to the present Romanian law. With the 
exception of a few rules (for example that all alternatives shall be 
considered) the content has not been regulated at all in Romanian law 
before. The result may be a more uniform design of the reports of the EIA, 
which in turn might make it easier for the environmental authorities to get a 
clear picture of the project in order to decide whether enough information is 
given, and to draw conclusions about the impacts of the project. It will also 
be clearer to the developer what is required from the assessment, which may 
result in the purpose and accomplishment of it appearing to be less 
complicated. 
 
Finally, it should be kept in mind that this is not the first change in the EIA 
legislation, but one of many since the requirement of EIA was first 
introduced in the Romanian legislation in 1995. The introduction of the EC 
directive is positive for the reason that Romania is harmonising with the EU 
rules. Generally speaking it will hopefully be easier to cooperate between 
the countries in Europe, if all countries practice similar rules. At the best, it 
will also improve the interchange of experiences between the countries 
respectively. The implementation of the new rules in Romania will probably 
not be entirely uncomplicated, however, considering the current 
circumstances. Developers as well as authorities already find it hard to keep 
up-to-date with the requirements since the rules are changing repeatedly. 
One more change of the law requires even more changeovers in attitude and 
performance. The process is very slow today and financial problems prevent 
both companies and authorities to take out the actions needed to fulfil the 
law. The problems that may follow from implementing the EC Directive 
include a further slowed down process that fails to meet the aim of the EIA, 
due to the need for new routines in the procedure. 



SWEDISH ENVIRONMENTAL LEGISLATION 
 

 - 55 -

  

9. SWEDISH ENVIRONMENTAL LEGISLATION 
 

9.1. Sweden 
Sweden is situated in northern Europe. The country consists of 21 counties 
and the capital is Stockholm. The population is just below 9 million.  
 
Sweden is a constitutional monarchy. The country has not participated in 
any war for nearly two centuries and stayed neutral in both World Wars. The 
country has a mixed economy; a capitalist economy with advanced welfare 
elements. The social democratic party has been in power for much of the 
post-war period. The main industries include iron and steel, wood pulp and 
paper products, precision equipment, such as radio and telephone parts, and 
car industry (U.S. Central Intelligence Agency, 1999 and The Swedish 
Institute, 1999). 
 
Sweden joined the European Union in 1995 after a national referendum.  

9.2. The Environmental Code 
The Swedish Environmental Code (1998:808) was entered into force 1 
January 1999. 15 acts, such as The Environmental Protection Act, The 
Natural Resources Act and The Chemical Products Act, were all merged to 
create the new code. The Environmental Code contains fundamental 
environmental rules only. The Government lays down detailed provisions in 
ordinances. The purpose of the Code is (chapter 1, section 1): 
 
“to promote sustainable development which will assure a healthy and sound 
environment for present and future generations”.  
 
The code is applicable to all activities that can be of significance to the 
interests that the code are to protect, including activities in a private 
individual’s daily life as well as business activities (Swedish Environmental 
Protection Agency, 2000). 

9.2.1. General rules of consideration 
The general rules of consideration in chapter 2 are preventive and demand 
any business operator, private individual and authority to, for example, gain 
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knowledge on possible environmental effects before taking any action, and 
to give priority to a less environmental harming substance or activity if 
possible. The rules of consideration are the most essential rules in the code 
and include for example the precautionary principle, polluter pays principle, 
and product choice principle. The rules of consideration are fundamental and 
should always be taken into consideration when taking decisions in cases 
affected by any part of the Environmental Code. 

9.3. Procedure for environmental permits 
The formal requirements of EIA were introduced in Sweden in 1987. The 
procedure for obtaining environmental permits is now regulated in chapter 6, 
in the Environmental Code (1998:808). The regulations are based on the EC 
Directive (Council Directive 97/11/EC on EIA), the Esbo Convention and 
the Rio Declaration. In cases regulated by the EC Directive, the definitions 
in the Directive are the minimum requirements. There is also an ordinance 
concerning environmental impact statements and assessments (Westerlund, 
1999). With the environmental code the EIA procedure became more clearly 
regulated than before.  
 
Environmental permits are required for activities according to:  
– chapter 9, Environmentally hazardous activities and health protection,  
– chapter 11, water operations,  
– chapter 12, quarries, agriculture and other activities, 
– other rules issued in pursuance of the Code (in the first place the 

ordinance), 
– permissibility assessments pursuant to chapter 17 (the Government’s 

consideration), 
– the EC Directive (Westerlund, 1999) 

9.3.1. Environmental Impact Assessments 
An EIA shall be carried out and the EIS shall be submitted when applying 
for a permit concerning any of the activities mentioned above, and in other 
cases where it is required by the EC directive, or if it is required by an 
ordinance. Further, the government may request an EIA where it is 
necessary in other cases or give an exemption for a case where an EIA 
normally would be required. The purpose of an EIA is:  
 
“to establish and describe the direct and indirect impact of a planned 
activity or measure on people, animals, plants, land, air, the climate, the 
landscape and the cultural environment, on the management on land, water 
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and the physical environment in general, and other management of 
materials, raw materials and energy. Another purpose is to enable an 
overall assessment to be made of this impact on human health and the 
environment.” 
 
First of all the titleholder of an activity which require a permit shall consult 
the county administrative board and private individuals “in good time and to 
an appropriate extent” before an application is handed in and the 
environmental impact assessment has begun, according to chapter 6, section 
4. Before the so-called early consultation the titleholder shall submit 
information about the planned activity, such as location, extent, design and 
predicted environmental impacts. The results from the early consultation 
shall be gathered by the titleholder in a consultation report, which shall be 
handed in to the county administrative board. The consultation report helps 
the county administrative board to decide whether enough information is 
provided, or if an EIA must be carried out to make the questions about 
expected environmental impacts clear. 
 
Certain activities are always considered likely to have a significant 
environmental impact. Those are listed in appendix 1 in the ordinance. For 
other activities the county administrative board shall decide whether the 
activity is likely to have a significant environmental impact. The decision 
shall be based on the criteria listed in appendix 2 in the ordinance, and the 
consultation report. Before the county administrative board takes a decision, 
the matter is being referred to other concerned authorities for consideration. 
The decision is not possible to appeal.  

9.3.2. Significant environmental impact 
All activities that likely have a significant impact on the environment require 
an EIS submitted to the permit application. The EIS for an activity that is 
likely to have a significant environmental impact shall contain all the 
information needed to meet the purpose of the EIA, including the 
information listed in chapter 6, section 7 in the environmental code, see 
figure 5.  
 
The EIS shall, besides the consequences of the main activity (which the 
application is for), also include the likely consequences of other activities 
that will be a result of the main activity.  
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Figure 5. List of required contents of EIAs according to the 
Environmental Code, chapter 6, section 7. 
 
The titleholder of the project shall also organise an extended consultation 
with other government agencies, the municipalities, and the citizens and 
organisations that are likely to be affected. The extended consultation shall 
relate to the location, scope, design and environmental impact of the activity, 
and the content and structure of the environmental impact statement. Any 
private individual can express his or her opinions at the consultation. These 
opinions shall be taken into consideration in the final decision.  
 
When the application and EIS are completed, they shall be handed in to the 
permit-issuing authority. The permits are issued by different authorities, 
depending on the nature and extent of the activity. Mining projects are 
usually extensive projects, and always require a permit from the 
Environmental Court.  
 
When the environmental court has considered the application and EIS, the 
case is referred to the county administrative board for consideration. When 
the final decision is taken a negotiation is held in the District Court. This is 
the third and last time that private individuals may say their opinion. It is 

Required contents of environmental impact assessments: 
 
1. a description of the activity or measure with details of its 
location, design and scope; 
2. a description of the measures being planned with a view to 
avoiding, mitigating or remedying adverse effects, for example 
action to prevent the activity or measure leading to an 
infringement of an environmental quality standard referred to in 
chapter 5; 
3. the information needed to establish and assess the main 
impact on human health, the environment and management of 
land, water and other resources that the activity or measure is 
likely to have; 
4. a description of possible alternative sites and alternative 
designs, together with a statement of the reasons why a specific 
alternative was chosen and a description of the consequences if 
the activity or measure is not implemented? And 
5. a non-technical summary of the information specified in 
points 1-4 
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then decided whether the EIS is adequate and whether a permit will be 
issued. Formally, the EIS is always approved, since the titleholder has been 
in direct contact with the environmental authorities during the whole 
process, and the authorities have secured that the EIA has been carried out 
properly (David Berggård, personal communication, September 20, 2002). 
The decisions shall be announced in the local press. If a permit denied, the 
decision is possible to appeal.  
 
All costs for the EIA shall be borne by the person who is submitting an 
application that requires an environmental impact statement. The fee for the 
permit is relative to the extent of the planned project, and is also paid by the 
titleholder of the project. 
 
The decision shall be reviewed at least every tenth year. The conditions of 
the granted activity are often changed within a shorter time however, and a 
change requires a new decision with a new EIA submitted. In other words, 
the decisions are in most cases automatically renewed. In some cases it 
might be difficult to estimate the extent of the impact of a certain part of the 
activity. The company may then be given a finite time period for 
investigating the activity further, while in operation, and a new decision will 
be taken based on the results from the investigation (David Berggård, 
personal communication, September 20, 2002). 

9.3.3. No significant environmental impact 
For activities likely to have a significant impact on the environment the list 
in chapter 6, section 7, in the environmental code shall be considered as 
minimum requirements for the EIA, see also figure 5.  For activities that are 
not considered likely to have a significant impact the EIS shall contain 
information according to the same list, in the amount necessary for the 
nature and extent of the activity only. The required information included in 
the EIS is a matter of judgment from case-to-case by the county 
administrative board. In some cases, where all impacts of the project are 
clear, an EIS is not required at all. 

9.4. Evaluation of the effectiveness of Swedish 
environmental legislation and its application 

During the whole process for obtaining a permit the developer is in 
continuous contact with the authorities. One of the county administrative 
board’s duties is to support the developer and supply knowledge about the 
environmental matters and how to carry the EIA out. The knowledge 
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provided by the authority is based on experience, and hopefully leads to a 
more effective EIA. With a constructive dialogue the titleholder will be 
prevented from doing considerable mistakes and risk having to redo the 
assessment. An effective EIA is more likely to result in an informative EIS, 
which will constitute better data for the decision-making. 
 
A drawback is the increased processing time of the permit procedures since 
the Environmental Code was introduced. From the application is handed in 
to the decision being taken the wait is up to one year (David Berggård, 
personal communication, September 20, 2002). One year do not appear to be 
that long, but in many projects it is long enough to complicate the 
implementation. The process is also further complicated by the fact that 
there are several other permits that must be obtained in order to start the 
activity, such as permits for water operations and, in mining projects, the 
legal right to extract the ore. The environmental permit itself is not 
dependent on the other permits being granted however. 
 
Another possible drawback in the EIA legislation is the fact that it is the 
developer who performs the EIA. If authorised experts would participate in 
the assessment, they would be able to add valuable knowledge in many 
cases, especially for small and medium sized companies where EIA are not 
performed often. Besides, if authorised experts were required for the 
assessment the authorities would be able to concentrate on the most 
important matters of each case, and the processing time would perhaps be 
shortened. 
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10. COMPARISON OF ROMANIAN AND SWEDISH 
EIA LEGISLATION 

 
The requirements of the permitting process and the use of EIA vary from 
country to country. Also within a country the practice of the EIA might vary, 
and in some cases it might not always match the legislation perfectly. If best 
practice is used, and essential in the judgement by the authorities, the EIA 
may reach higher levels than required by the law. It is therefore difficult to 
do a fair comparison between the environmental legislation and practice in 
Sweden and Romania respectively. As far as the author is concerned there 
are some differences as well as similarities however. 

10.1. Agreement and permit 
One considerable difference is that the Romanian law requires an 
environmental agreement for the design and an environmental permit for the 
operation. Two different reports must be handed in on the same project. One 
report is required on the environmental impact study, which is carried out 
before the construction has started, and one report on the EIA, which is 
carried out after the construction is completed - but before the activity is 
taken into operation. In Sweden both the design and the operation methods 
of the activity are included in the environmental permit and only one EIA 
has to be carried out.  

10.2. Permit procedure 
The main steps of the permit procedure are comparable. In both countries 
there seems to be an interaction between the authorities and the developer in 
order to achieve a complete and well-functioning EIA. The different steps of 
the permitting process are more clearly defined in the Romanian law, but the 
EIA itself is only briefly described. The procedure for obtaining a permit 
seems to be more flexible from case to case in Sweden, in the way that the 
developer can get response on the EIA from the authorities at practically 
speaking any phase of the EIA process. On the other hand, the contents of 
the EIA are stricter regulated in Swedish law. There is a list provided of the 
requirements of what the EIA must contain. The lists describing which 
projects require or might require an EIA is also more detailed in the Swedish 
law, perhaps as a result of the EC Directive.  
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In both countries the long hearing of the environmental cases is considered 
as a problem. Still there is a significant difference between Sweden, where 
one year is to be expected for handling a large case, and Romania, where the 
cases can be dealt with for ten years.  

10.3. Restrictions 
If an environmental permit is issued it is usually combined with some kind 
of restrictions on the environmental performance in both countries, which is 
controlled by the authorities. If a permit is not approved it is possible to 
appeal the decision.  
 
Both laws allow test periods for activities where the environmental 
performance is unclear. In order to make it possible to evaluate the 
performance and take a decision in the case when the impacts are further 
investigated a stated time period is then given, when the activity can be in 
operation. 

10.4. Roles of authorities, developer and the general 
public 

It seems like the authorities’ role in the process is more extensive in 
Romania than in Sweden. It is for instance the authorities that hold the 
public debate in Romania, and it is the authorities that control the 
development of the process. In Sweden it is always the developer who is 
responsible for arranging the meetings with authorities and public, and it is 
the developer that must initiate the next step in the process.  
 
It is mandatory that opinions from the public shall be taken into 
consideration in both laws. It appears that the public have more influence on 
the EIA and environmental permits according to Swedish law, since more 
opportunities are given to present their opinions. According to Swedish law 
the first public consultation must be held before the EIA has even begun. In 
Romania however, the first, and only, public debate mentioned in the law is 
held when the authorities have already accepted the report on the EIA. 
Though Crisan Calin, at the environmental protection inspectorate, claims 
that a proof that the public has been informed of the project must be 
submitted to the permit application (personal communication, May 31, 
2002). 
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The differences in practising the rules may arise from the different historical 
aspects of the countries. Swedish society is largely influenced by the 
principle of free access to public records, which is a fundamental rule in 
Swedish law. With the communist rule, Romania has not developed towards 
the same openness. It should also be marked that Sweden has had an 
established EIA system for a longer time than Romania, which probably 
helps achieving a more effective assessment. 
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11. SUGGESTIONS FOR EFFECTIVE 
ENVIRONMENTAL WORK IN THE MINING 

INDUSTRY 
 
As described before EIA and EMS are two tools for identifying and 
controlling the environmental impact from an activity. The two concepts are 
distinguished in several ways. The most significant difference is that EIA is 
a legal requirement whereas the EMS is voluntary. In addition the EIA is 
carried out before a project is started, to identify possible environmental 
impacts from the planned project. It constitutes the basic data for the 
environmental authorities’ decision-making in the case. EMS, on the other 
hand, secures a systematic and controlled way of working in order to fulfil 
the environmental targets and contribute to continual improvements while 
the activity is in operation. In EMS the legislation is the minimum 
requirement. 
 
Nevertheless, the concepts are connected. Both methods focus on identifying 
what parts of the activity cause environmental impacts, estimating the nature 
of the impacts and finding methods to reduce them. Used together the tools 
can efficiently improve the results of the environmental work. The EIA 
should not be seen as an instrument for the environmental authorities’ 
decision-making only; it is also an important tool for planning the design 
and methods of the activity. If considering the EIA as a part of the initial 
step of the EMS the characteristics of the two methods can collaborate in a 
useful way. The first steps of the planning process of an EMS could then be 
completed early in the project, to assist the information in the EIA when the 
decision whether to issue an environmental permit is taken by the 
environmental authorities. 
 
An important property of the EMS is that the method is created to be a 
voluntary tool, and it should not become a legal requirement in the future. It 
is however possible to encourage companies to introduce EMS. As 
mentioned above this is already recommended in EMAS II, where examples 
are given of how the authorities can support small and medium-sized 
enterprises to become EMAS registered. The idea of making the EMS a part 
of the basis, on which the authorities control the activity, is not a new idea 
either. In fact, according to Wätzold et al. (2001) the environmental 
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authorities in some European countries try to inspire companies to adopt 
EMS, by giving EMAS registered and/or ISO 14001 certified companies 
regulatory relief. The method is justified in the fact that the companies that 
use an EMS are more likely to be informed about the environmental 
legislation, and have a higher level of compliance. In addition the companies 
are subject to controls from external verifiers or certifiers, which makes it 
less urgent for the authorities to do the very same, or similar, controls. 
Instead the authorities may increase the overall level of compliance by using 
their limited resources to those companies that are more likely to breach the 
law. The conclusion of the survey by Wätzold et al. (2001) is that regulatory 
relief is capable of increasing the numbers of EMAS and ISO 14001 
participants. 
 
One idea is that, similar to the methods mentioned above, companies who 
are willing to add the initial EMS information to the basic data for the 
decision-making could be ‘rewarded’ in some way, for example by relief 
from some of the regular inspections of their future activity, or by one ore 
several types of support in the planning and/or implementation of the EMS. 
Except for adding some of the EMS elements to the project information the 
company should as well keep control of the activities by maintaining an 
EMS throughout the project life.  
 
As mentioned, the SEA system is possibly the next step in the ambition to 
create sustainable development but, as far as the author knows, it needs 
extensive development before the method can be applied in Europe as a 
whole. It is therefore not described in this suggestion, and the suggestion 
assumes that no SEA is prepared for the area. The suggested method can 
however meet the idea of the SEA system in the future. By giving the EMS a 
place in the planning phase of a project, the project specific information will 
be given more attention than in the current EIA method. This can be seen as 
a way of approaching the SEA system, since the SEA would describe the 
overarching conditions in an area and the information needed for new 
developments hence should focus more on the project specific information.  
 
Below a suggestion is given of how the environmental legislation, the 
performance of the EIA and the design of the EMS can all collaborate in an 
effective way, to achieve a successful environmental protection work. The 
suggestion should be seen as an idea of how to approach the environmental 
work of a mine. It is formulated to concern the development of a new mine, 
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but can with some small adjustments be applied to a mine in operation as 
well. 

11.1. Fundamental requirements 
To each phase of the mine project one or several phases in the environmental 
work can be connected. There are still some fundamental requirements that 
should be fulfilled before the actual work starts up, in order to achieve an 
effective implementation, in an environmental protection point of view.  

11.1.1. Organisational commitment 
Environmental work is not something that goes on in one environmental 
department only at a company. Environmental issues and measures shall be 
integrated in all activities in a company to achieve an efficient result. The 
environmental plans and follow-up should be included in the overarching 
operational planning. 
 
In order to make the environmental efforts possible to carry out, and to 
obtain a well-functioning EMS, all employees must be committed to the aim 
of the EMS. The task of making the whole organisation, at all levels, 
committed to the environmental work is maybe the greatest task in a 
successful implementation of an EMS (Australian Environmental Protection 
Agency, 1995). This active interest should be rooted in the beginning of the 
project and include both managers as well as employees in all phases of the 
project, from planning and construction to operation and closure. 
 
As stated in ISO 14001 the management is responsible for providing 
resources, including human and financial resources as well as technology, 
essential to the implementation, maintenance and control of the EMS. But 
the management is also responsible for giving the environmental work the 
high status is needs to be taken seriously. One of their most important tasks 
is to inspire and encourage all employees to take out the environmental 
actions. In order to make everyone committed to the EMS, all employees 
must understand why the actions are taken out. Therefore environmental 
training should be given to everyone, see also chapter 11.5.4 Environmental 
training. 

11.1.2. Environmental legislation and authorities 
A well-functioning legislation in the environmental field has proved to be of 
great importance to motivate companies to improvements (Rivera-Camino, 
2001). The law is the minimum requirement for the environmental 
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performance. It should be unequivocal and clear, and at the same time easy 
to apply to different activities. To achieve a well-functioning legal system 
the legislation must be combined with a powerful support in the form of 
expertise from the authorities.  

11.2. Exploration 
During the exploration phase a larger area of interest is investigated by, for 
example, studying of geological maps, performing of overarching 
geotechnical surveys and geochemical monitoring. The purpose of these 
investigations is to get a picture of the conditions of the area, and to select a 
smaller area for further investigations and planning of a mine site. In this 
phase some preparations for the EIA can be carried out.   
 
Concerning the environmental work the exploration phase should include 
preparations for the carrying out of the EIA, such as putting an EIA-EMS 
team together and creating an exchange of knowledge and information with 
the environmental authorities, the general public and other stakeholders. 

11.2.1. Requirements of EIA  
What certain projects require an EIA should be established by the 
environmental authorities. One method is to establish lists, similar to Annex 
I in the EC Directive, establishing the projects that should be subject to an 
EIA. In contrast exclusion lists can also be established in cases where 
experience shows that the environmental impacts are not significant 
(Glasson et al. 1999). These types of lists with thresholds are simple and 
quick to use and are consistent between different locations and types of 
projects. On the other hand they are rather difficult to establish and once 
established, stiff and difficult to change. A more flexible method that allows 
common sense and good judgment is to determine from case-to-case. This 
method is however likely to be both slow and costly, and there is a risk that 
decisions are based on subjective judgment (Glasson et al. 1999). A 
combination including one list of projects that always require EIA and one 
list of projects that should be determined from case to case, similar to Annex 
I and II in the EU Directive on EIA, is an effective solution.   

11.2.2. EIA-EMS team 
A team which will carry out the EIA should be put together early. Because 
of the potential synergy between the EIA and the EMS, this should also be 
the team that will introduce and maintain the EMS. As Glasson et al. (1999) 
suggests the team should be interdisciplinary and consist of experts in at 
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least the physical/chemical, biological/ecological and cultural/socio-
economic fields. It is favourable to include a consultant who is qualified in 
the field of EIA and EMS in the team, to benefit from earlier experience. If 
demanding authorised experts to carry out the EIA, as in Romanian 
legislation, it is possible that the supplied information is of higher quality 
and/or the assessment is performed more efficiently. It is however not 
recommendable to require authorised specialists for the voluntary EMS, as it 
would be too contradictory. Instead one should remember that the EIA and 
EMS will continue after an approval of the project, and therefore as far as 
possible involve employees of the company in the EIA-EMS from the 
beginning. This is to make sure the environmental work continues without 
difficulty when the consultant leaves the project. Local people have an 
incomparable basic knowledge about the conditions of the area, and 
therefore they must always be involved in the planning process. They may 
contribute with their opinions through the public consultations, but the best 
way is of course to involve local people in the whole planning process as 
well as the operational phase, as employees of the company. This may seem 
obvious, but it could be disregarded when for example foreign consultants 
plan a new project that a foreign company intends to start up.  

11.2.3. Consultations 
A major project will always affect many parties. To be able to communicate 
with all stakeholders from an early stage, the principal actors should be 
identified in this phase. Example of the ones who may be affected or 
interested by the planning and development of a project are, except for the 
developer: 
– Other companies affected by the project, for example companies in 

the same group, neighbours, competitors or others having economical 
interest in the development 

– Financers and insurance companies 
– Private individuals affected directly or indirectly by the project 
– General public 
– Authorities 
– NGO with special interests 
– Mass media 
– Future customers 
 
It is of large value to consult all affected parties. This is a cheap way of 
getting information and opinions about the project at an early stage. To show 
respect for other concerned parties and let the plans and activities be 
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transparent is a way to improve the overall impression of the company. It 
may even result in a more positive reception of the project. If arranging the 
first consultation before the EIA has begun, many valuable opinions and 
facts may be received. 
 
The developer may arrange consultation meetings at a number of occasions. 
The developer could preferably form smaller work groups with the affected 
parties, to achieve public participation in the whole process.  

11.3. Planning 
In the planning phase further geological and geotechnical conditions should 
be investigated in order to plan the mine project. The design and methods of 
the activity are chosen. In addition the environmental characteristics should 
be investigated and included in the conclusions and the planning.   
 
The EIA should be started at an early stage of the project to prevent 
environmental matters from being thought of after the design and methods 
are decided and difficult to change. The EIA-EMS should therefore be fully 
integrated with the planning of design and methods.  
 
In this phase the support from the environmental authorities is of decisive 
importance. The authorities should assist in the identification of what data is 
necessary to investigate and give advice for the assessment as well as the 
contents and design of the EIS. It should also be secured that all legal 
requirements on the EIA are observed. See also chapter 11.3.2, Identification 
of legal and other requirements. 

11.3.1. Performance of the assessment  
Before the start of the assessment the EIA-EMS team should agree on how 
the assessment is to be carried out, to make the different elements in 
accordance with each other. The time schedule should be settled, to make it 
possible to benefit from each other’s results and to prevent unnecessary 
delay. The performance should be arranged to ensure that the necessary data 
is collected and that for example documentation such as map scales, lay-out 
in the report, et cetera, is uniform. 

11.3.2. Identification of legal and other requirements 
The minimum level for all efforts of the project is set up by the legal 
requirements. All environmental legislation that applies to the activity must 
be identified and documented to ensure that the activity is within the legal 
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framework. The authorities should help defining the responsibilities of the 
developer. Specific environmental rules, like threshold values for the 
activity, are usually not possible to establish at an early stage, unless a SEA 
is accomplished. 
 
Other requirements on the activity, apart from the law, may include demands 
from owners, customers and/or suppliers. 

11.3.3. Monitoring of background data  
Securing background data before the project is started helps getting a picture 
of the present situation. The monitoring can be carried out in parallel to the 
other investigations of the area. Parameters such as waterflow, hydrology 
and erosion potential should be identified as well as existing aquatic and 
terrestrial habitats. These parameters should be an input to decisions 
regarding design and performance. For example, the presence of threatened, 
endangered or rare species may change the conditions for the approval of the 
mine, as well as physical parameters that will make a possible discharge of 
contaminants difficult to prevent.  
 
Environmental conditions, such as the occurrence of pollution in the area, 
should also be analysed in order to make it possible to identify changes in 
conditions during active mining. When investigating the condition of the 
area before any activity is started the monitoring should include the quality 
of water, sediments and air (concentrations of elements and compounds as 
well as amount of particles in air). The background data should, as well as 
the measurements of the operating mine, give particular attention to the 
concentrations of bioavailable elements and compounds. Since the 
bioavailable compounds are taken up by living organisms they constitute the 
most harmful part of pollution. It should also be considered what parameters 
may change due to an activity. The concentrations of certain elements and 
compounds that are likely to be released from the future activity should be 
monitored in the first place, in order to detect a possible increase when the 
activity has started. 
 
Monitoring is generally expensive to carry out, hence it should be carefully 
planned which data to prioritised. 

11.3.4. Predicting the impacts – environmental review 
The main purpose and the core of the EIA are to identify what impacts the 
planned activity will cause, and to suggest measures to minimise the 
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negative environmental impacts. With some additional information this 
makes the EIA suitable as an environmental review to base the EMS on.  
 
In many cases it is complicated to predict what impacts a planned activity 
will have on the environment. It is worth spending some time on this phase 
however, as a thorough survey of the possible impacts will eventually result 
in a better-planned project and a more correct decision by the authorities.  
 
The environmental impacts of the activity can be divided into different 
types, to help identifying and describing them all. Mostert (1993) has 
identified the following possible categories of environmental impacts:  
 
1. First and higher orders impact. Impact of first order is the impact 
that follow directly from the activity, for example a decrease in pH in 
surrounding waters caused by leakage of acid mine drainage. Second order 
impact includes the consequences of the first order impact, for example 
extinction of sensitive species. Accordingly, third order impact consists of 
the consequences of the second order impact, for example further ecosystem 
changes in the watercourses. The higher order the impacts are, the more 
difficult they are to assess.  
2. Direct and indirect impact. Direct impact is caused by the mine 
itself, for example pollution of watercourses. Side-effects of the mine 
activity, for example a decrease of tourism in the area, are described as 
indirect impact. 
3. Cumulative impact. The cumulative impact is the total impact from 
many activities in the area. The synergetic effect may lead to heavy 
pollution, despite each activity only releasing a small amount of pollutants.  
4. Significant and insignificant impact. In order to make the scope of 
the EIA manageable the significant impact must be identified. The selection 
should be done carefully though as it is often hard to estimate what impact 
will be significant. For the same reason it might be unsuitable to use the term 
“insignificant” at all. 
5. Impact which is regulated by the law is relatively easy to identify. It 
is important however not to forget about the consequences that are not 
regulated by law. The legislation should be seen as minimum requirements 
only.  
6. Besides the environmental impact, social, economic and cultural 
impact is often included in the EIA as well, since they are difficult to 
separate, and they affect each other.  
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7. Positive and negative impact. It is often forgotten that there might be 
a positive impact as well as a negative resulting from the proposed project.  
 
In addition the following categories of impacts, described by Sassoon 
(2000), may be considered: 
 
8. Short-run and long-run impact. An example of a short-run impact is 
the impact that lasts as long as the activity is in operation and then 
disappears again, whereas the long-run impact can be visible long after the 
closure.  
9. Local and strategic impact. Some environmental impact is local 
only, whereas in other cases the impact includes larger areas and cause 
regional, national or even international and global impact. 
10. Reversible and irreversible. Environmental resources cannot always 
be replaced. The irreversible impact is not possible to mitigate, and activities 
causing irreversible damage should be considered with caution. 
11. Quantitative and qualitative impact. Some environmental impact is 
measurable and can be described in quantitative terms. Other causes a 
decrease in quality instead, and their extent may be more difficult to 
estimate. 
12. Distribution by group and/or area. The impact is not evenly 
distributed on affected parties and areas. Even if an activity brings a general 
benefit, the negative impacts might affect one group and/or area, and the 
benefits some other. 
13. Actual and perceived impact. Usually only objective predictions of 
impacts are considered. But the subjective perceptions of impacts may 
influence the public and decision-makers even more. 
14. Relative to other developments. Alternatives must always be 
considered, see below. 
 
Since it at first might be difficult to identify the environmental impacts of a 
project, and to value the importance of each effect, one idea is to start with a 
‘brainstorming’, where no selection is made at all. A list of all potential 
impacts creates a starting point, from which it is possible to plan what areas 
will be included in the assessment. It might be necessary to get help from 
experts to distinguish the important and less important impacts from the 
project, and concentrate on the major ones. Opinions obtained from the 
consultation with the public should naturally be included in the assessment.  
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Besides the main environmental impacts of a project, the EMS usually 
focuses on the activities that are causing the significant environmental 
impact. The aim of the EMS is to control these activities and to improve 
them, in order to cause less environmental damage. The activities that cause 
the most important environmental impacts of the company are called the 
significant environmental aspects. In order to identify these activities, it is 
favourable to study the whole processes of the activity rather than, for 
example, only the end-points where the pollutions are released. The 
significant environmental aspects are fundamental in the future 
environmental work. They underlie the formulation of the environmental 
policy and environmental objectives.  
 
Except for the environmental impacts an environmental review should also 
include an analysis of the environmental work of suppliers and sub-
contractors as well as an investigation of the working environment. 
 
In manufacturing companies that cause own environmental impacts, like 
mining projects, the following impacts should, according to Brorson and 
Larsson (1999), be given special attention. 
– Environmental and health impacts from extraction and processing of 

the ore, waste management and usage of final products made from the 
ore. 

– Consumption of natural resources 
– Environmental impacts from accidents and incidents 
– Environmental impacts from contractors and suppliers 
 
The following impacts should also be considered, bearing in mind the 
general nature of mining projects. 
– Energy consumption 
– (Chemical products) 
– Pollution of air, soil and groundwater 

11.3.5. Planning for closure 
To be able to present an overall picture of the environmental impacts from 
an activity, the whole project life should be taken into consideration. Mining 
is one of the few projects that are known to have a limited duration (Ricks, 
1997). The legislation should therefore require a plan for the closure from 
the beginning of the project. It is of economical advance since it is possible 
to spread the costs over a longer period of time. The closure can be financed 
by the profitability of the mine and the mining company will then not have 
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to finance the whole cost for the closure at the same time as the cash flow is 
decreasing. In addition Warhurst and Noronha (2000) claim that generally, 
the earlier closure planning and pollution prevention is built into a project, 
the more cost-effective and environmentally benign closure will be. 
Additionally, an early developed closure plan prevents unpredicted problems 
to occur when closing the mine (Ricks, 1997). 
 
Planning for closure involves investments to reduce the total environmental 
impacts, such as cleaner technology and/or treating the pollution at the 
source. This kind of preventive measures could be of interest for the 
governments, especially in developing countries, since it promises reduced 
environmental costs at the same time as it maintains the social and 
economical benefits of mining, such as jobs, taxes, foreign exchange 
earnings and skill and technology transfer (Warhurst & Noronha, 2000). 
 
By using an EMS the planning for closure could be more effective, since it 
means that action plans are developed in order to reduce the time laps 
between damage occurrence and remediation. Further the EMS aims to 
reduce the use of natural resources and the amount of waste generated. 

11.3.6. Consideration of alternatives 
It should be a legal requirement that different alternatives for the project are 
investigated in the EIA, in order to find the best final solution. See table 1 
for some examples of alternatives to consider in a mining project. It is also 
always a possible alternative not to carry out the project. The environmental 
conditions of the “no action” option should be described and considered in 
all EIA. 
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Table 1. Examples of alternatives to consider in a mining project 
 

Site layout  Open pit or underground mine? Will office 
buildings be situated at the site or 
somewhere else? Where can the connecting 
roads be located? 

Location 
Where can the waste deposit be located?  
Where can the processing of the ore take 
place?  
What routes can be chosen for the 
transportation? 

Operating conditions 
What methods can be used to extract the 
ore?  
What processing methods can be used?  
What energy sources can be used? 

Processing and 
equipment 

Which is the best available technology 
(BAT)? 

Ways of minimising 
environmental impacts 

Prevention at source or after-treatment? 
Different operation techniques? 

Management of mine 
waste and tailings 

Waste piles on land or water filled dams? 

 

11.3.7. Consideration of previous experiences  
Some common mistakes in the planning process may be avoided by studying 
other similar mining projects, and learn from their experiences. 

11.3.8. Emergency preparedness and response 
The risk for accidents and emergency situations should be carefully 
considered. The possible emergency situations should be reported on, 
together with a description of how the risks are minimised.  
 
An action programme for emergency preparedness and response should be 
established, based on the identification of risks for accidents and emergency 
situations. To achieve a programme that works as intended both training of 



SUGGESTIONS FOR EFFECTIVE ENVIRONMENTAL WORK IN THE 
MINING INDUSTRY  

 - 77 -

the employees as well as a close collaboration with the rescue service is 
required. See further about this in chapter 11.5 Construction and operation. 

11.3.9. Environmental policy 
When the significant environmental aspects and legal requirements of a 
project are determined it is possible to establish an environmental policy for 
the company. The environmental policy informs the community and the 
company’s own employees about the environmental goals and level of 
ambition (Australian Environmental protection Agency, 1995).  
 
According to ISO 14001 the environmental policy shall: 
– Be appropriate to the nature, scale and environmental impacts of its 

activities, products and services; 
– Include a commitment to continual improvement and prevention of 

pollution; 
– Include a commitment to comply with relevant environmental 

legislation and regulations and with other requirements to which the 
organisation subscribes; 

– Provide the framework for setting and reviewing environmental 
objectives and targets; 

– Documented, implemented and maintained, and communicated to all 
employees; 

– Available to the public 
 
Since mining projects usually have extensive environmental impacts the 
environmental policy should focus on the significant aspects, prevention of 
pollutions and openness to the society (Brorson & Larson, 1999). All actions 
by the company should be consistent with the intent of the environmental 
policy, and the environmental policy shall not be in conflict with the visions 
described in other policies or objectives of the company. 

11.3.10. Environmental objectives and targets 
Environmental objectives and targets should first and foremost be based on, 
and be in compliance with, the significant environmental aspects, legal and 
other requirements and the environmental policy of the project. Other facts, 
such as technical options, financial requirements and views of interested 
parties, should also be taken into consideration when establishing the 
environmental objectives and targets.  
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Determining the objectives at this early stage is of great advance since it 
makes it possible to choose for example operational methods in view of the 
environmental objectives, and not the other way around. At this stage it 
would be enough to determine the overarching long-term objectives, and 
present them to the authorities together with the EIA. The short-term targets 
can be prepared later in the process. See also chapter 11.5.1 Environmental 
objectives and targets.  

11.3.11. Monitoring and measurements 
A programme for monitoring and measurements should be established. The 
programme should define what parameters to monitor, and how it should be 
done, in order to check the environmental performance of the activity. The 
programme should include procedures for the construction and operation 
phase, as well as the after closure control. The purpose of the monitoring and 
measurements is to be able to discover unpredicted impacts on the 
environment, and react to the non-conformances.  
 
The monitoring and measurements programme helps the authorities to 
estimate whether the control of the environmental performance is enough, or 
if additional actions must be taken. 

11.3.12. EIS  
The documents of the EIA should be completed and handed in, together with 
the initial documents connected to the EMS, to the authorities before a 
decision can be taken. The results which should be presented to the 
authorities should include:  
 

– A clear description of the project and the purpose of it, including the 
whole project life and closure 

– Legal and other requirements that affects the project 
– Results from monitoring of background data 
– Participants and results of the public consultations, group meetings et 

cetera 
– A description of significant environmental impacts and aspects, and 

measures to minimise them 
– A description of the working environment 
– A description of possible alternatives to the project, including that of 

not realizing the project, and a statement of the reasons why the 
specific alternatives were chosen 

– Environmental policy 
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– Environmental long-term objectives 
– Monitoring and measurements programme 
– Action programme for emergency preparedness and response 
– A closure plan 
– A non-technical summary of the results 

 
In order to let the public participate in the planning of the project all 
documents (except for specific corporate secrets) of the EIA should be open 
and available to the public. When the EIA has been compiled it should be 
announced in the local papers and opportunity to comment on it and ask 
questions should be given for all parties concerned.  

11.4. Decision on environmental permit 
The environmental authorities should base their decision on the results of the 
investigation of the environmental impacts in the EIA, and on the level of 
ambition that the company declares in the EMS documents. 
 
The environmental issues should as far as possible settle the decision. Other 
factors, like social and economical benefits are important, but must not be 
prioritised before the aim of sustainable development. Opinions from the 
public, NGOs and all concerned authorities should especially be taken into 
consideration when taking the decision.  
 
If the project is approved it should be combined with threshold values for 
emissions, requirements of reports of the environmental performance from 
the developer, and the limit of the validity of the permit. By stating certain 
requirements that the developer must fulfil, it is possible for the developer to 
change the activity in the future, as long as the thresholds are not exceeded. 
The EMS work is an important statement of for example how the monitoring 
and measurements will be carried out and legal requirements be observed. 
 
If the collaboration between the authorities and the developer work as 
intended, there should not be any risk that the EIA is not approved because 
of lack of information or similar when the official decision is taken. The 
project itself may very well be rejected if it is likely to cause extensive 
environmental impact. It should in that case be possible to appeal, if 
alterations of the design can be done to decrease the environmental impact, 
or if additional information can prove that the assumed environmental 
impact is not relevant. 
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11.5. Construction and operation  
During construction and operation of the mine the work shall be carried out 
according to the plans included in the EIA and initial EMS. To secure that 
the work is carried out as intended the staff should be offered education 
including both general environmental knowledge and specific facts about the 
company’s environmental impact and the work procedures connected to 
each employee.  
 
An environmental management programme should explain what measures 
will be taken in order to reach the environmental objectives and targets. 
Procedures for the daily work should describe how the environmental issues 
are taken into consideration in the daily work.  
 
During construction and operation the whole cycle of the EMS should be 
observed. As well as implementing the procedures and programmes, the 
result of the work should be followed-up and evaluated. Necessary respond 
should be taken to every non-conformance.  

11.5.1. Environmental objectives and targets 
The long-term objectives and short-term targets on the environment are 
important for the maintenance of the EMS. They are the foundation on 
which the work procedures are established. In order to achieve a continual 
improvement of the environmental performance the objectives and targets 
should gradually be more challenging. The comprehensive objectives should 
be reached through a number of short-term targets. The duration of the short-
term targets should be about 1-2 years. The short-term targets should be 
developed for the construction phase and operation phase respectively. The 
targets should be clearly measurable and the results followed up.  
 
It is favourable to establish a small number of environmental objective and 
targets, which are possible to meet, instead of aiming too high with lots of 
environmental objectives. The result of too many and too difficult 
environmental objectives may in the worst case be that few or none of them 
are reached, and the EMS looses its effect and seems irrelevant to the 
employees and other stakeholders. 

11.5.2. Environmental management programme 
An environmental management programme should be established to 
describe the methods and resources that will be used in order to reach the 
stated environmental objectives and targets. The methods to reach each 
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objective and target could be described in a number of measures that will be 
carried out. The plan should include deadlines for each measure and indicate 
who is responsible for carrying out the measure as well as whom the result 
shall be reported to. The description of resources should include the budget 
as well as resources in the form of workforce and equipment available.    

11.5.3. Structure and responsibility 
The environmental organisation and the responsibilities for environmental 
issues should be defined and documented at all levels of the organisation. 
The top management should always have at least one management 
representative who is responsible for the practise and reporting of the EMS. 
Preferably, the management representative is also the environmental 
manager of the company. In addition, each level or department should have 
one or several (depending on size) environmental contact person(s). The 
contact persons should be responsible for communicating environmental 
matters to the employees of the level/department and to help and support 
them in their daily work. Finally, each employee should be aware of what 
environmental responsibilities are included in the duties. See also chapter 
11.5.4 Environmental training, and chapter 11.5.5 Communication. 

11.5.4. Environmental training  
To make the employees aware of their influence on the environmental 
performance and motivate them to be environmentally conscious all 
employees should undertake an environmental training before starting their 
work. They should be introduced to basic environmental problems and 
understand the significance of the environmental policy and the objectives 
and targets of the projects. Most important, they should be aware of how 
their work affects the environment, how they can minimise the effects and 
what their daily work procedures demand.  
 
The environmental education and training required for each employee is 
entirely dependent on what duties the employees have. The existing 
competence and the need for supplementary training of each employee 
should be identified and documented. The training that has been carried 
through should be documented, as well as the plan for environmental 
training needed in the future. It includes both training of new employees and 
further training, connected to major changes is the company, for instance the 
introduction of a new environmental policy, environmental objectives and 
targets and/or a major change in the procedures. 
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11.5.5. Communication 
A defined and efficient way of communicating environmental and other 
issues is necessary for a well-functioning EMS. Procedures should be 
established for internal communication within the company as well as 
communication with authorities and the public. The company should be able 
to receive and respond to complaints and questions from the public, for 
instance via a public relations person.  
 
All communication of importance should be documented and, where 
necessary, the complaints shall be followed-up and actions be taken. 
Sassoon (2000) gives an example of a successful way of communicating 
with the public; the Tara lead/zinc mine in Ireland, which set up an 
information centre in the town for continuous communication with the 
public. 

11.5.6. EMS documentation, document control and 
environmental records 
According to ISO 14001 the company shall “establish and maintain 
information to describe the core elements of the EMS and their interaction 
and to provide direction to related documents”. 
 
The documentation is necessary for internal communication of what 
documents and procedures are valid. It is also required to provide 
information about the EMS and the environmental performance to 
authorities and environmental auditors. The documents shall therefore 
always be up-dated and available where operations important to the EMS 
take place. Documents out of date must be removed immediately, to avoid 
any misunderstandings. Further, it should always be possible to locate and 
have access to any existing document. Environmental records that must be 
maintained include documents necessary for legal and/or knowledge 
preservation training records and results of audits and reviews, according to 
ISO 14001.  
 
The seemingly large number of required documents of an EMS is often 
considered as an obstacle for companies which are trying to introduce an 
EMS. At first all required documents may seem complex to overlook and 
control. It is however possible to keep the numbers of documents down by, 
firstly, identifying which procedures really need documentation, and 
secondly try to integrate the environmental procedures with other existing 
procedures instead of creating new separate documents. The aim is to 
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capture to the core elements of the EMS and describe how the environmental 
objectives shall be reached.  

11.5.7. Operational control 
The significant environmental aspects of the company describe what 
activities and operations have an essential impact on the environment. These 
operations and activities must be controlled to be kept in compliance with 
the environmental policy and environmental objectives and targets. 
Operational control means planning how all activities and operations of the 
organisation shall be performed. The activities and operations which are 
connected to the environmental aspects must therefore be reviewed, and the 
methods for performance and maintenance of them stated in documented 
procedures. 
 
The written procedures should be formulated by the employees who are 
familiar with the operations and will be responsible for maintaining the 
operations in the future, in collaboration with environmentally trained 
persons.  

11.5.8. Emergency preparedness and response 
Emergency situations and accidents should naturally be prevented as far as 
possible. They can nevertheless be excluded from occurring, and in case of 
an emergency situation it is necessary that each employee knows how to 
handle the situation. Employees should therefore get thorough instructions 
for emergency handling and response, and the handling of emergency 
situations should be practiced at defined intervals, preferably in co-operation 
with the rescue service, environmental authorities, and the community. The 
employees should also be enough trained how to start the remedy work 
themselves, while waiting for back up.  
 
The environmental authorities that are responsible for the control of the 
activity, as well as the rescue party, should be aware of what types of 
emergency situations could possibly occur at the company. Information of 
existing operational processes, chemicals that are handled at the site, et 
cetera, should be communicated by the company, to make it possible for the 
rescue service to be prepared in an appropriate way. In case of an accident or 
emergency situation, apart from the rescue service, the environmental 
authorities, as well as neighbours should also be informed immediately. In 
some vulnerable areas, for example nearby watercourses where pollutions 
may spread quickly, it is important that large business operators and 
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concerned authorities make an agreement of how to inform each other in 
case of an emergency, with the intention of making the response as prompt 
and efficient as possible. It is particularly important to establish such 
cooperation with neighbour countries.   
 
All accidents or emergency situations that occur shall be reported on and 
evaluated, with the purpose of taking actions that may prevent the accident 
or emergency situations from happening again. It is important to observe and 
evaluate also the incidents that did not, but could have led to an emergency 
situation. 

11.5.9. Monitoring and measurement 
As mentioned before, there should be a programme for the monitoring and 
measurements that shall be carried out. The results from the monitoring 
should be documented and evaluated by experts. The monitoring and 
measurements are connected to the specific operations that take place in the 
company and to the measurements taken out to reach the environmental 
objective and targets. The amounts of emissions released, as well as 
conditions connected to working environment should be monitored. Any 
non-conformance should be reported.  

11.5.10. Non-conformances and corrective and preventive action 
All non-conformances of the EMS should be documented, and if possible 
attended to at once. The responding actions depend on the reasons for the 
non-conformance to occur and the consequences of it. Naturally it is more 
urgent to correct a non-conformance causing environmental disturbance than 
one connected to the documentation of the EMS.  Except for the immediate 
corrective actions the non-conformances should also be prevented from 
happening again by appropriate actions. The preventive actions may include 
for example further training of the employees and/or adjustments of the 
existing procedures. 

11.5.11. Environmental audits 
During the construction and operation phases environmental audits should 
be carried out at defined intervals to determine if the action programmes and 
work procedures are observed, and if the legal requirements are met. The 
audits can be either external or internal. Preferably both types are practised 
in the company. In both case the audit must be conducted impartially and 
objectively according to ISO 14001 and ISO 14010.  
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The auditor shall have appropriate training and knowledge about 
environmental issues, to be able to evaluate the results of the audit. 
Knowledge about the company’s specific operations is also central. The 
company’s certain requirements on internal auditors, as to education and 
experience, should be documented, as well as a plan for the future audits. 
The plan should inform about the frequency of the audits, when the next 
audits are to be performed, and what parts of the EMS it will concern. The 
audits do not have to cover the whole activity at every audit, but the plan 
should make sure that all parts of the EMS will be audited within a certain 
time period.  

11.5.12. Management review 
The management of the company should meet at defined intervals to review 
the EMS, and to evaluate its efficiency and the environmental performance 
of the company.  
 
The management should consider everything that might indicate the 
effectiveness of the EMS, for example:  
– audit reports 
– monitoring results 
– the level of fulfilment of environmental objectives and targets  
– reported non-conformances and effectiveness of corrective actions 
– complaints and opinions from interested parties  
– the consequences of accidents or incidents if such has occurred 
 
The environmental aspects should be reviewed and up-dated at defined 
intervals, as the conditions change. It is favourable to involve the employees 
in finding ‘new’ environmental aspects, in order to make them participate in 
the establishment of environmental (and other) objectives of the company. 
They are also the ones who know best how the operation works. The 
management should on the other hand, take the decision of which 
environmental aspects will be considered as significant and lead to 
formulation of new objectives and targets. Legal and other requirements 
should also be up-dated continuously to ensure that the activity is in 
compliance with current legislation. Changing regulations may create new 
significant aspects. 
 
It is not necessary to review all elements at one occasion however. The 
management reviews can take place on a number of occasions during one 



SUGGESTIONS FOR EFFECTIVE ENVIRONMENTAL WORK IN THE 
MINING INDUSTRY  

 - 86 -

year, with the result that the whole system has been evaluated by the end of 
the year.  
 
Finally, the environmental policy should be reviewed by the management 
and up-dated if it is not applicable to the current activity.  

11.5.13. Supervision by environmental authorities 
There are many ways for the environmental authorities of controlling that 
the activity is taken out according to the law and special requirements 
combined with the environmental permit. 
 
The business operator should be asked to hand in the reports of the 
monitoring programmes. The reports should constitute a basis for the 
authorities, on which they can check the environmental performance of the 
company. The authorities may in addition perform announced as well as 
unannounced inspections at the site, to monitor the environmental 
performance. The purpose of the inspections is to control that the monitoring 
results given by the company are trustworthy. If the monitoring reports from 
the company seem to be in accordance with the results of the authorities 
monitoring, one can assume that they are correct. If the levels furthermore 
are below the threshold values, the visits from the authorities might not be as 
frequent as if the company is having problems meeting the requirements.  
 
An important reason for the authorities to visit the company is also to meet 
the business operator. The authorities usually possess valuable experience 
and they should give advice and support to the business operator. The 
sincerity between the business operator and the authorities is important and 
can be strengthened if they meet on regular basis, to discuss problems and 
possible measures. The meetings will give the authorities a picture of how 
the company is working with environmental issues, and if they have serious 
intentions of continually improving their environmental impact. It will also 
give the business operator an improved understanding of the authorities’ 
work. 

11.6. Closure 
As mentioned above, the initial planning of the mine should include a 
closure plan. This is to prevent the project from causing too much 
environmental damage during and after the project life. It is important to 
make clear at the beginning of the project what are the responsibilities of the 
mine operator, and what the community is responsible for, primarily 
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concerning the social aspects. The closure plan should also guarantee that 
economical and other resources are available at the time for closure. If 
preventive measures are taken during the operational phase the starting point 
for the closure could be more favourable. Still, there are measures to take out 
during and after the closure in order to restore the area as much as possible 
and make it useful for other purposes, and to keep attention of the 
environmental impacts that may follow from the previous activity. 

11.6.1. Monitoring programme 
The waste storage areas should be supervised and kept within a limited area 
which is constructed to be durable. Monitoring is necessary to make sure 
that the established threshold values are met. The parameters that should be 
monitored include discharges to soil and groundwater (for example from the 
waste storage areas), slope stability in waste dams and the stability of the 
former mine site, dust and revegetation. Also after closure, the 
environmental authorities should set the threshold values for the discharges, 
and control the monitoring results.  

11.6.2. Restoration  
All installations and equipment should be removed from the area at the 
closure. The land should be restored in safe way. Successful examples of 
restorations of mine areas in India are given by Dhar (2000) and include the 
Neyveli Lignite mine and the Timba Quarry of Siyaji Iron Works.  
 
Neyveli created a programme with 6 stages: 

– Revegetation of disturbed area. 
– Afforestation of outside spoil banks. 
– Creation of picnic spots. 
– Formation of artificial lakes and ponds. 
– Conversion of disturbed land to agricultural use. 
– Creation of pasture lands.  

 
The implementation of the programme was very successful and has won 
several national awards in recognition of better mining practices from a 
restoration point of view.  
 
The management of Siyaji Iron Works set up a model, which can be used by 
other companies, for restoration of the nature. The abandoned mine site 
looked like a desert with no flora or fauna, but was turned into a luxuriant 
area through an environmental management scheme. By creating hillocks 
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from the scattered soil and diverting and storing rainwater, an environment 
where vegetation could live came up. 100 000 trees of various species were 
planted and nurtured. The vegetation created an attractive environment for 
birds, insects and small animals and fish were thrown into the lakes. Now 
the area is rich in flora and fauna and has become a beautiful nature resort, 
according to Dhar (2000). 
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12. DISCUSSION AND CONCLUSIONS 
 

12.1. The method 
The study is based on both existing literature in the field and interviews with 
authorities and mining company representatives. The interviews carried out 
in Romania were all performed during one week. The interviews were 
difficult to prepare in a satisfactory way, since it was not clear in advance 
which persons would be interviewed. It would have been an advantage if the 
interviews could have been prepared in advance and adjusted to the person 
interviewed, in order to receive more information from each person about 
their specific role in the environmental work. It has however been possible 
to contact some of the interviewed persons through email afterwards, to 
discuss additional questions. 
 
There are a large number of investigations and experiences on EIA available 
in the literature in the field. It was also easy to obtain information about the 
legislation and environmental permit procedures in both Romania and 
Sweden. The practice of the law has, for natural reasons, been more difficult 
to get a clear picture of. By interviewing several different persons having 
different roles in the environmental work, the result should be reliable 
however.  
 
One aim of the study was to evaluate the potential of existing EMS in the 
mining industry, but it appeared that none of the participating companies 
have an EMS. The interviewed representatives from the mining companies 
and the authorities were nevertheless familiar with EMS and their opinions 
of the tool and its potential in the mining industry were valuable for the 
study.  

12.2. The result of the study 
It can be concluded that EIA is a common requirement in the application of 
environmental permits in many countries toady, within the EU as well as 
outside. The overall purpose of the EIA is also fairly the same everywhere; 
to identify and describe the environmental impacts from a planned project, 
and suggest methods to minimise it. But since there is no general definition 
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of the concept EIA, the process as well as the result may be very different 
depending on where the assessment is carried out.  
 
EIA as an environmental tool seems to have several advantages; it is for 
example a good way of communicating the plans of a new project to the 
general public and other stakeholders, and to receive their opinions and 
knowledge. On the whole, the EIA creates awareness of environmental 
issues and makes them a part of the basic planning conditions. Therefore the 
EIA may prevent that environmental issues are thought of after the project 
has been planned. On the other hand EIA is not very flexible. The 
predictions of environmental impacts and methods of reducing them are tied 
into the specific project design. If changes occur in the project the EIA must 
be reworked and a new decision on whether an environmental permit can be 
issued be taken.  
 
When comparing Romanian and Swedish EIA legislation, the basic 
procedure, including the performance of the EIA, is fairly similar for the 
application for an environmental permit. The practice of the procedure is 
different however. Both the roles of the titleholder and authorities 
respectively, as well as the required contents of the EIA are different. The 
reason for this might be that Sweden has had an established EIA system 
since longer back than Romania. In addition the permitting procedure and 
requirements of the EIA has changed several times in the Romanian law, 
which makes it more difficult for the authorities as well as the persons who 
performs the EIA to be aware of the requirements. Further, Romania is a 
former communist ruled country and does not have the tradition of openness 
which is characteristic for Sweden. This might be a reason why the 
permitting procedure and EIA is more controlled by the authorities in 
Romania than in Sweden where the titleholder has the main responsibility to 
initiate the contacts and performance of the EIA. Finally, Romania is a poor 
country and lack financial resources to perform the environmental work in a 
satisfying way. 
 
In Romania the titleholders of all new projects have to apply for an 
environmental permit and carry out an EIA. In Sweden only certain projects 
require an environmental permit, and only those which are likely to have a 
significant environmental impact require a complete EIA consistent with the 
list of mandatory contents presented in the environmental code. Mining 
projects are however extensive and an EIA must always be carried out when 
planning such projects in Sweden. Even though having a large 
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environmental impact, there are many mines in both Romania and Sweden. 
The mining industry is an important source of income and the mining 
projects are therefore likely to be admitted, after more or less work with 
preventive measures in the environmental field. A general risk with 
economically important projects is that environmental issues sometimes 
must step aside for the economical and social benefits of the project. 
 
The environmental legislation has proved to be important for the 
environmental work in a company, not only for the planning of a project. For 
example, the granted environmental permit usually contains permit 
requirements, with threshold values to comply with when the activity is 
taken into operation. It has also proved that the national legislation is the 
most motivating factor for European companies to introduce an EMS. Seen 
the other way around, an EMS is an excellent way of securing that the 
activity is in compliance with the environmental legislation. By controlling 
the environmental performance and discovering for example non-
conformances that may lead to unforeseen environmental impacts it is 
possible to avoid severe environmental accidents from happening. Further it 
seems like EMS is a good way of integrating the environmental issues into 
all activities in the company. It creates an overall awareness among the 
employees in the company, and the environmental results can easily be 
communicated to the general public and the authorities.  
 
Despite the benefits that seems to come from an EMS very few mining 
companies has introduced such a system. The mining industry cause 
extensive environmental harm and several accidents have occurred in 
Europe during the last years. It should be of great interest for mining 
companies to introduce EMS, in order to improve the corporate image, 
which is one of the most motivating factors for European companies to have 
EMS. There are no indications that EMS is less suitable for the mining 
industry than other industries, and the reasons for hesitating to introduce a 
system rather seem to depend on for example the high costs of implementing 
an EMS.  
 
The environmental work does require financial resources to introduce, but an 
efficient environmental work has also many economical benefits. First of all 
the use of resources can be minimised by improving the processes and the 
amount of waste can de reduced. Further, if projects are well designed and 
the roles and responsibilities are clear from the beginning, for example 
accidents and abandoned mine causing extensive environmental damage can 
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be avoided and the long-term costs for society largely reduced.  
 
EMS together with EIA may be a powerful tool in the environmental work. 
A relatively new method that brings the two different concepts closer is 
SEA. The problems resulting from the fact that EIA is tied into one project 
design can be avoided if using SEA which controls the development on a 
higher level; in policies, plans and projects. It means that a framework for 
the environmental conditions in a certain area already exists, and the project 
design can be less restricted as long as the requirements of the SEA are met. 
Considering this, SEA has a big potential in the future. In fact it is already in 
use, in a more or less developed shape, in a number of countries. Bearing in 
mind the complexity of the SEA concept, it needs further development 
before it can be applied in a larger scale though.  
 
A first step in the same direction could be to connect the EMS to the EIA, by 
using the results of the EIA to construct the EMS. One idea is to include the 
first parts of the EMS in the basic data for decision making. EMS is a 
voluntary tool however, developed to inspire companies to take their own 
initiatives in the environmental work, and it should not become a legal 
requirement in the future. Examples do however exist, where the authorities 
encourage companies to introduce EMS by giving them some form of 
regulatory relief. Also EMAS states that companies should be encouraged to 
introduce EMS, by requesting the authorities to keep the registration fees 
reasonable and offer assistance in the developing of an EMS.  

12.3. Conclusions 
Both EIA and EMS are useful tools in the environmental work in the mining 
industry. It may also be possible to use both tools together to create an 
effective result. The EIS could with some modifications be used as an initial 
environmental review. The environmental aspects, policy and long-term 
objectives could then be based on the results of the EIA, and possibly be 
included in the basic data for decision making concerning the environmental 
permit of the project. The environmental work will that way be started up at 
an early stage and an important issue from the beginning.  
 
The base for a powerful environmental work in the companies is an 
unambiguous environmental legislation with clear rules regarding the 
EIA/EIS and concrete and challenging environmental objectives. It should 
be mandatory that the whole project life is included in the EIA and the 
responsibilities of both the company and the authorities should be 
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established from the beginning, concerning environmental issues as well as 
social and economical. Further, a continuous cooperation between the 
authorities and the companies should be a matter of course. The 
environmental authorities should have an advisory and supporting role in the 
environmental work of the companies, as much as a controlling one.  
 
When implementing an EMS one of the largest tasks is to make the whole 
organisation committed to the environmental work. The EMS and the 
environmental work in the company should therefore be well established by 
the management group and a prioritised issue. It is then important to make 
sure from the beginning that for example the environmental policy not is in 
conflict with any other policies or guidelines of the company.  
 
It should be secured that the environmentally trained employees stay in the 
company also when the environmental permit is issued and the EMS is 
implemented. This is best done by involving the employees rather than 
external consultants, or possibly a mix of external and internal workforce.  
 
Further, the titleholder of the project should make sure that the general 
public and others who are affected by the project are consulted at an early 
stage. The consultations should include information from the developer as 
well as opportunity for the public to add comments and ask questions about 
the project. Ideally the public is given opportunity to participate in the 
planning process. 
 
Finally, the whole project life should be considered at all stages of the 
project, in order to prevent that the mine site is left without treatment when 
the mine is closed. By securing financial resources while the mine is in 
operation, the site can be restored and used for other purposes afterwards. 

12.4. Suggestions to further investigations 
Several parts of the study would be interesting to investigate further. 
 
Firstly, in order to obtain an all-embracing picture of the requirements that 
mining companies must comply with, a more extensive investigation of the 
environmental legislation should be carried out. Except for the EIA 
regulations, for example waste management and the handling of chemicals, 
should then also be studied and compared. The comparison between the 
legislations of the two countries is also brief in this report, and further 
investigations and comparisons are possible to make. 
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Secondly, to suggest a work method perfectly brought into line with the 
problems in the mining industry today, a study among several mining 
companies would be essential. The study should aim to identify the specific 
environmental problems in the mining industry and to better understand the 
reason why the mining companies are as hesitant to incorporate existing 
EMS in their companies. Except for the use of EIA and EMS, other tools 
available for environmental management, such as life cycle assessment, 
should also be considered. 
 
Finally, both the method of using SEA as well as systems integrating EIA 
and EMS need a lot of further development. Studies of how to apply these 
methods and how to develop the environmental law in the same direction 
may be investigated. Existing experiences from SEA should be valuable in 
such an investigation. 
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