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ABSTRACT 

 

The interaction between the European Union and Finland in environmental policy is studied 

from different perspectives including rationality, power, and social and economic 

consequences. While this interaction has its own peculiarities, the general features of 

environmental policy outcome are similar throughout the western world.  

 

Different approaches have been developed in this study to estimate the magnitude of 

environmental impact. Among these is an open ended environmental impact scale that 

measures environmental impacts in square kilometers and years. A number of case studies 

show how important environmental issues are confused with minor problems or risks.  

 

Why does this happen? The effects of environmental psychology and manipulation are 

discussed in depth. The roles of research institutes, mass media, environmental movement 

and professional groups, all looking after their own interests, are considered.  

 

Elemental particles are not disappearing and energy is plentiful. What exactly, apart from 

climate change, threatens the well-being of present and future generations in Finland and 

Europe? What are the magnitudes and emergencies posed by environmental threats compared 

to conventional threats such as economic collapse or military conflicts?    

 

It is argued that Europeôs political and administrative environmental elite deliberately 

circumvent scale issues and cost benefit analyses with the sustainable development ideology.  

A rational approach would upset bureaucratic structures and reduce their scope of power 

exercise. This is considered in terms of fragmentation of decision-making and power theory.     

 

From economic perspective, environmental policy is shown to have serious implications. A 

healthy economy needs an efficient permitting process and a rational justice system. The new 

policy approach has created a jungle of legislation that prolongs permitting processes and 

allows capricious interpretation of laws by officials. By placing those engaged in productive 

activities at the mercy of the bureaucracy, Europe is pushing jobs and prosperity elsewhere.         

 

This study proposes new methods to increase the quality and accountability of decision 

making in environmental policy. However, the core problem is found to be the combination 

of power and cognitive dissonance. Even when confronted with overwhelming evidence,   

erratic policies are pushed through. This happens because the elite do not want to surrender 

power capital back to administrative subordinates and face accountability for past actions.  

 

A change in the system of governance is needed to deal with the ever-increasing body of 

legislation and bureaucracy burdening the people of Europe. Splitting a new independent 

entity from the EU Commission and European Parliament is suggested for consideration. It 

would have the duty of protecting the subsidiarity principle and producing independent and 

critical reviews of policy outcomes. It would be given the sole power and the hard job to rid 

the system from unnecessary or harmful policies, legislation and bureaucracy. 
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FOREWORD 

 

 

Finland experienced a severe recession as a result of banking crises in early 1990s. Hundreds 

of thousands of people found themselves without jobs. Many lost all their property. While the 

banks were saved, 60,000 people were left in a long term debt trap.  

 

In the middle of the recession Europeôs second largest pulp producer Metsä-Botnia was 

planning a pulp mill investment in Rauma. Permitting was handled effectively and rationally. 

An investment decision was made. The project started to radiate work and prosperity to the 

hard hit Finlandôs west coast area. This could be seen as a turning point from the recession. 

 

Finland joined the European Union in the beginning of 1995.     

 

Now Europe and Finland seem to be heading towards rough times. Unfortunately productive 

investments that could help us out have become difficult to make. Project permitting 

processes have become burdensome and time consuming. The body of environmental 

regulations has ballooned. The capricious application of environmental rules has become an 

issue for those engaged in productive activities.  

 

An effective and rational justice system is important for a healthy economy. Timing is a key 

factor for investment activity. The last place an investor wants to be with a project is 

ensnared in a regulatory bramble watching his money burn with only a vague clue on how to 

untangle himself and escape across a minefield of unmanageable risk. European 

environmental bureaucracy is one reason why those investing in productive activities are 

looking elsewhere. Jobs and prosperity are disappearing.  

 

I am a McGraw-Hill science author and I hold a doctorate in engineering. My work as an 

independent consultant focuses on coastal, off-shore and arctic engineering, as well as on 

environmental impact assessment. I approach problems from an analytical perspective and 

my professional views are the result of broad international experience. 

 

Since childhood, I have also been an avid hiker, fisher and bird-watcher. I find nature a 

wonderful source of inspiration. Yet in the forty-odd years I have rambled around this 

country, the actual environmental changes caused by people seem generally modest and for 

the most part positive. The nature is cleaner and richer and the number of bird species I 

encounter has increased. Generally speaking, the Finnish environment is in better shape than 

it was forty years ago.  

 

Given my personal experience, I initially was confused as it became increasingly frustrating 

to work with environmental officials, who would take miniscule environmental details and 

blow them up into major issues. Strange interpretations of new environmental legislation and 

guidelines trumped simple arithmetic and common sense as administrative subordinates 

where forced into submission.  

 

In my naivety, I spent years trying to educate the bureaucrats on the relative magnitude of 

environmental issues and their significance to natureôs own processes. These efforts fell on 

deaf ears ï something that made little sense, given that under both EU law and Finnish law, 

the proportionality principle is a cornerstone of environmental legislation. And Finland 

prides itself on being a justice society. 
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John Kenneth Galbraitôs book The Anatomy of Power made a big impression on me. The 

psychological and sociological processes underlying bureaucratic thinking and the exercise 

of power explained to a large degree what was happening in environmental policy. At issue is 

not the rational pursuit of the common good, but rather a gold rush mentality among 

environmental politicians and bureaucratic institutes staking claims in a new emerging sphere 

of power.  

 

Environmental matters of huge importance to us such as climate change are deliberately 

conflated and confused with minor issues. Science institutions and mass media contribute to 

this process because it serves their interest also. The costs and other harms inflicted on direct 

victims of power abuse, on society, and on third parties have so far been largely ignored. 

 

During the last five years much of my spare time has been devoted to studying the literature 

on social psychology and power and analyzing developments from this perspective. There 

was no shortage of material. Finnish mass media was a rich source of manipulation 

examples. Concrete cases of power abuse and violation of the proportionality principle kept 

pouring into my office.    

 

The first revision of this study was published in Finnish in 2007.  It was received with great 

enthusiasm. Finally somebody stood up and focused on the madness of environmental 

bureaucracy. People also pointed out, that other bureaucratic branches exhibited similar 

symptoms.    

 

There were also different kinds of voices. Some people working in public administration, in 

the environmental science community and in the green movement considered me as a man 

following his own path or one with a mindset focused on economic values only with no 

respect for ecological values. I was even branded a conspiracy theorist.     

 

Others questioned who has financed this effort. They found it difficult to believe that 

somebody would go to so much effort ï and risk the career consequences ï simply in pursuit 

of scientific inspiration and of love for freedom and justice. 

 

In complicated issues like environmental policy, there is no single objective truth but many 

sides of the truth. This report examines environmental policy from a perspective that has 

been largely suppressed in Western and especially in the Nordic democracies as politically 

incorrect. 

 

I do not see myself a conspiracy theorist. Instead I have trust in the lessons of sociology. 

History is rich with examples of how manipulation, guilt and ideology have been used to 

distort reality for the concentration of power. There is a need for reasonable forward-looking 

behavior and acting in a responsible manner. However, the ideology of ñsustainable 

developmentò is used to submit us to irrational acts of power. 

 

Democracy requires constant vigilance of our own beliefs as well as a willingness to publicly 

and openly confront the most difficult challenges facing our society. It is the goal of this 

work to inform average citizens, politicians, administrators, scientists, and the business 

community on the relative magnitude of the environmental impacts of various phenomena, 

measures and activities.   
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My hope is that this book will generate discussion and rise awareness of how we are 

manipulated. Perhaps this will help us to concentrate our limited resources on managing the 

most significant environmental problems in a rational, cost-effective way and put aside the 

less important issues and turf wars. I also seek to offer a path to reducing the regulatory and 

bureaucratic burdens now imposed for minor environmental issues.  

 

However, making real difference would require changing the system. More specifically 

Europe and Finland should find ways to deal with excessive concentration of bureaucratic 

power and cognitive dissonance, i.e. the tendency of our political and administrative elite to 

turn policy errors into mistakes. I am not optimistic, though. The present setting is very good 

in serving the narcissistic needs of those with real power and in blurring their accountability. 

The great opportunities of European co-operation are turning into a bureaucratic burden on 

its people. 

 

I would like to wholeheartedly thank the many public officials, experts and friends who have 

offered their insights and experience at all stages of this decade long research effort. I am 

also grateful to those who have pushed me to deepen and refine my original premise. They 

are too many to mention. Finally I thank Greg Moore for editing help, Pietari Visanti for 

artistic design of the figures and Leena-Marjut Rautio for technical production assistance.   

 

 

 

 

 

Espoo September 15, 2008   Esa Eranti      
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1. ENVIRONMENTAL ISSUES AS AN ARENA FOR THE EXERCISE OF 

BUREAUCRATIC POWER  

 

 

 

Disasters of imagination  

  

The Port of Naantali sits at the heart of an industrial center on the southwestern coast of 

Finland, ringed by an oil refinery, a coal-fired power plant, grain silos, a shipyard, and a host 

of industrial infrastructure. 

 

In the early 1990s, the City of Naantali, in cooperation with the local business community, 

undertook an ambitious plan to develop its port area to promote commerce and create jobs. 

The project called for the dredging of 560,000 m
3
 of harbor bottom sediment, mostly virgin 

clay. 

 

The permitting process for the harbor dredging started in 1995 (see Appendix 1). A permit 

was granted in 1996, only to be disputed on the grounds of ostensibly high concentrations of 

contaminants measured in sediment samples. Dredging of the channel to the repair yard was 

performed in 1998ï1999 under an older permit.  

 

In the meanwhile, guidelines for the dumping of dredging spoils were somehow lifted from 

the OSPAR Convention covering the Northeast Atlantic and the North Sea and incorporated 

into the Convention of the Protection of the Marine Environment of the Baltic Sea 

(HELCOM). Finlandôs environmental administration then referred to these guidelines when 

it demanded a monitoring study of the impacts of this minor dredging operation. The new 

study detected traces of tributyltin (TBT), an antifouling agent used in paints for ships and 

other vessels, in the topmost sediment layer near the mouth of the shipyard basin.  

 

While most aspects of the dredging permit were readily resolved, the phrase ñsignificant 

amounts of tributyltinò crept first into the correspondence of official agencies, including the 

Finnish Environmental Institute, the Turku environmental board, the fisheries unit for the 

Southwestern Finland Employment and Economic Development Centre, and then into lead 

stories in the local press. Concerns over TBT led to several rounds of rejection and appeal of 

the permit application. 

 

In 1999 and 2000, the City of Naatali presented expert findings to Finlandôs Supreme 

Administrative Court along with statements from the environmental administration. The 

sediment dredged from the channel (about 100,000 tons dry weight) contained a total of 

about 400 grams of TBT and TBT content in the dredged sediment averaged about 4 ɛg/kg of 

dry weight solids. This average concentration was an order of magnitude below typical TBT 

concentration of surface sediments in Finnish harbor basins and channels, as well as two 

orders of magnitude below the limit value for organotins (612 ɛg/kg of dry weight) applied at 

the time for sediments in Germany and the Netherlands. 

 

Indeed, the amount of TBT suspended into the water during a couple of months of dredging 

and dumping activity in the harbor area were equivalent to the legal TBT emissions from a 

grain ship sitting in the same harbor just for a couple hours (Appendix 2). 
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At first glance, one might conclude that Finlandôs environmental administration was merely a 

zealous adherent to the precautionary principle. However, this view reconciles poorly with 

the parallel case of the contamination of the Kymijoki River in eastern Finland. 

  

The Kymijoki incident resulted from an industrial explosion in 1960 that released some 20 

kilograms of dioxins and furans (PCCD/DF) into the river. Most of the PCCD/DF 

compounds initially settled in the sediment below the Kuusankoski rapids. The highest 

measured concentration in the sediment ran as high as 350,000 ng I-TEq/kg (international 

toxic equivalent quantity). Over the decades, these toxic compounds have been washed 

downstream into the Gulf of Finland with the sediment.  

 

The Kymijoki River annually deposits about 60,000 tons of suspended solids with a 

PCCD/DF content of 2,300 ng I-TEq/kg into the Baltic Sea /74/. This concentration is over 

four times above the limit of 500 ng I-TEq/kg set by the environmental administration. 

 

Comparing the environmental impacts of toxic compounds in suspended solids in the case of 

Naantali Harbor and the Kymijoki River, we get:         

 

   Kymijoki River Naantali harbor dredging 

Suspended solids  60,000 tons/year 6,000 tons total 

Duration of impact  48 years to date  2 months        

Harmful substance content >4 times the limit value  0.01 times the limit value  

 

In other words, the dioxins and furans in the suspended solids from the Kymijoki River 

flowing into the Baltic in a single year constitute an environmental impact over 4,000 times 

greater than the TBT release from the Naantali harbor dredging. Adding in the durational 

dimension, the Kymijoki incident has already had an impact roughly 200,000 times greater 

than the proposed Naantali harbor dredging might have had. 

 

The City of Naantali had to pay about ú100,000 for studies of the potential impacts of the 

dredging operation. Some of the studies had no relation to the projectôs impacts (e.g. 

assessment of fish stocks outside the area affected by dredging). The hardly surprising 

finding was that no impacts from dredging could be detected. Even if there had been 

detectable impacts, the specific effects of dredging could not have been differentiated from 

other sources using the methods applied.  

 

Finlandôs Ministry of the Environment is legally responsible for dealing with the Kymijoki 

dioxin problem. The Ministry and the Finnish Environmental Institute spent about ú200,000 

on the KYPRO research project into the Kymijoki problem during the years 1996 to 1998. 

However, to proportionally match the assessment response that officials required of the City 

of Naantali, the state would have had to expend around ú800 million a year. 

 

The costs of remediating the Kymijoki dioxin-furan spill were studied in the planning for the 

Kymijoki Canal Project. Remediation budgets begin at around ú10 million depending on the 

strategy selected. All proposed remediation techniques are familiar and in wide use. Rather 

than move ahead, however, the environmental administration has sat on the matter for over a 

decade. During that time, over 600,000 tons of polluted suspended solids has drifted into the 

Baltic Sea.  
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The environmental administrationôs distinctly different responses to these environmental 

regulation issues suggests it applies different criteria when the problem lies within its sphere 

of responsibility and when there is the possibility for compelling others to pay. 

 

There is another aspect to the environmental administrationôs inaction in the face of decades 

of PCCD/DF contamination. The Kymijoki River has yet to manifest signs of ecological 

catastrophe or consequences for human health. Current science suggests that limit values for 

dioxins and furans in sediments may be overly cautious as these substances, when attached to 

sediment particles, possess low bioactivity. Whether this applies in the specific instance 

could readily be resolved in bench-top laboratory studies. 

 

While the Kymijoki case remains open, the Naantali case is essentially moot. Upon receiving 

the expert statement commissioned by the City of Naantali in 2000, the Supreme 

Administrative Court ducked the issue by remanding the dredging permit decision to the 

West Finland environmental permit office. The court noted merely that that the 1996 permit 

was issued without sufficient information of TBT and polycyclic aromatic hydrocarbons 

(PAH) compounds, the boundaries of the impacted area, and the suitability of the dumping 

site. 

 

When the West Finland environmental permit office finally issued a dredging permit in 2004, 

it generated a further appeal by the Western Finland environmental center and the fisheries 

unit of the Southwestern Finland Employment and Economic Development Centre. In 2006 ï 

more than eleven years after the permit application was submitted ï the Vaasa administrative 

court finally cleared the permit. 

 

Of course, the ambitious port development plan of the City of Naantali and its partners 

already died long before the permitting process was completed. The money and time invested 

in the project was lost, no jobs were created. In the end, the project had diminished from a 

major development project to a mere 50,000 m
3
 maintenance dredging effort. 

 

 

Framing the inquiry of this book 

 

Finlandôs mass media, based in Helsinki, devotes considerable space to environmental topics 

such as climate change, pollution, eutrophication, resource depletion, mountains of waste, 

recycling, environmental protection, environmental crime, and the state of the environment. 

Within this cacophony, it is virtually impossible for an average person to judge the relative 

significance of these issues. 

 

Even the notion of what makes a good environment is hard to agree upon. People tend to 

form their views and positions based on vague images. Most people are ready to use 

environmental arguments to promote their own views and interests. They are happy to eat the 

lunch when somebody else is paying. 

 

But in reality, how serious is the threat that we or our descendents will succumb to a toxic 

dystopia? Will we drown in mountains of waste? How likely is the loss of our ecological 

inheritance? And what is the magnitude of the ecological threats we face compared to the 

social, economic, and military threats?  
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Whether the environmental threats are real or imagined, the regulatory burden of 

environmental policy grows heavier as new rules are added at all bureaucratic levels. Given 

the potential for perverse incentives and outcomes that violate the long-term interests of the 

society, the lack of attention paid to the distorting effects of environmental regulation is 

somewhat surprising. 

 

ñEnvironmental justiceò is a new term used in environmental circles as a justification for the 

assertion of authority and power. But whence is such power derived? What is the basis for 

exercising such power?  

 

In this study, we analyze environmental policy in the context of bureaucratic thinking and the 

mankindôs never-ending struggle for power and resources. In addition, we consider the 

effects of environmental policy on the economy and fundamental rights of Finnish citizens. 

Finally, we outline a roadmap to rational environmental policies that might benefit society as 

a whole. 

 

As a matter of fact we are not talking about Finland alone. We are talking about the outcome 

of Finlandôs interaction with European Union in the field of environmental policy. 

Furthermore, the issues discussed in this study repeat themselves in a very similar manner all 

over Europe and the Western world. While we are analyzing examples from Finland, we are 

actually talking about a sociological problem that is threatening the well being of present and 

future European generations. That problem is the build-up of unjustified bureaucratic power. 

 

 

The need for assessment of scale in environmental issues 

 

Article 2 of the consolidated version of the Treaty Establishing the European Community 

(Treaty of Rome) lists its goals. It now reads: 

 

Article 2 
The Community shall have as its task, by establishing a common market and an 

economic and monetary union and by implementing common policies or 

activities referred to in Articles 3 and 4, to promote throughout the Community a 

harmonious, balanced and sustainable development of economic activities, a 

high level of employment and of social protection, equality between men and 

women, sustainable and non-inflationary growth, a high degree of 

competitiveness and convergence of economic performance, a high level of 

protection and improvement of the quality of the environment, the raising of the 

standard of living and quality of life, and economic and social cohesion and 

solidarity among Member States. 

 

These goals are often in conflict with each other. 

 

When Finland began to implement new environmental policies largely based on EU 

directives and international environmental agreements, conflicts arose that violently pitted 

environmental values against other fundamental rights in the society. The Naantali harbor 

development project is only one example. 

 

For example, nearly half of the area of Finnish Lapland is now classified as protected. The 

protection decisions were made in Helsinki and Brussels, and overlooked the unemployment 

and social distress common to residents of Lapland. The fight for further protection of 
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Laplandôs supposedly primeval forests takes place far away, is based on manufactured 

images, and infringes on local peopleôs right to make a living.  

 

In southern Finland, burdensome permitting processes and ambiguous environmental 

standards have increasingly become impediments to industrial activity and infrastructure 

development. This reflects gradually on work opportunities, incomes and quality of life. 

 

A great deal of new environmental legislation and administrative practices are currently 

under development to regulate social and private-sector activities. Ecoideology is invading 

many aspects of endeavor, from industrial production, consumption, agriculture, forestry and 

construction to consumption, waste management, and transportation. It is starting to have an 

increasing influence on our freedom to choose where and how we live our lives.  

 

It would be beneficial if the magnitude of environmental impacts and other ecological issues 

could be evaluated in a common-sense manner. Situations could be compared against each 

other and the desired environmental benefit compared to the costs of achieving it. Conflicts 

could be resolved and legislation could be developed in a rational and balanced manner. 

Companies could focus their core activities and marshal their resources for lowering 

environmental impact in a cost-effective way. People would be protected from bureaucratic 

excess. They would have a concrete basis in forming their views on environmental matters. 

 

Above all, by quantifying environmental issues the European Union and our own societies 

would have a rational basis for focusing on the essential and for seeking balances between 

environmental and other goals. 
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2. ESTIMATING THE SIZE OF ENVIRONMENTAL IMPACT   

 

Finding real-life analogs to environmental issues and assessing potential impacts can be 

fairly straightforward when there is an appropriate frame of reference. 

 

Finlandôs cultivated lands, traffic network, basic production infrastructure ï even its cities 

ï are largely a legacy of development in the 20
th
 century. Not only is Finlandôs rapid 

emergence as a technologically advanced society a recent event, so are most of its 

environmental emissions. In the more populated parts of Europe this development has 

occurred over a longer time span and has been more intense.  

 

There is extensive experience with environmental impacts associated with human activity. 

In many cases environmental impacts and risks can be easily assessed in light of decades of 

accumulated knowledge.  

 

Consider, for example, the well-documented release at the Kaukas pulp mill, owned by the 

UPM-Kymmene Corporation. During June 2003, untreated waste water was inadvertently 

released from the mill located in eastern Finland. The release received extensive media 

coverage and was repeatedly deplored by the national media and environmental bureaucrats 

as the worst environmental disaster of the pulp and paper industry in decades. Russia, 

which had routinely taken harsh criticism from Finns about its handling of environmental 

matters, was suddenly demanding Finland never allow such a mistake to occur again. 

 

The buried lede in newspaper accounts was that the water area strongly affected by the 

release was limited to just a few square kilometers of the lake and part of the Saimaa 

Channel. Ironically, the press was also giving coverage that summer to massive blue-green 

algae blooms covering more than a thousand square kilometers of eutrophied waters in the 

Gulf of Finland. 

 

Available figures suggest the uncontrolled release from the Kaukas mill lasted less than a 

week and resulted in an overall additional oxygen demand (chemical oxygen demand and 

biological oxygen demand, COD + BOD) of about 3,400 tons, or 1.7 % of Finlandôs total 

accounted oxygen demand. The release peaked at 560 tons for a single day and the daily 

average release during June was 90 tons. The maximum daily average permitted at the time 

was 75 tons in a month. 

 

Examination of existing records and discussions with water-quality experts suggest that just 

two decades earlier, the total oxygen demand for waste-water releases in Finland was about 

ten times higher than in 2003. In other words, Finland experienced several decades when 

the daily discharge from its pulp and paper mills was as high as a week of emissions from 

the Kaukas pulp mill at the height of its environmental emergency.  

 

Many Finns still remember the days when the water near pulp and paper mills was clouded 

and foamy. Fish caught in nearby waters often had a funny aftertaste. Although the 

situation was far worse then, it was never described as a disaster. People went on with their 

lives and prospered. There are no reports of wide scale permanent damage to the Finnish 

environment.   

 

Statistics provide an excellent foundation for assessing the relative magnitude of 

environmental impacts. The drawback is that statistics, as Mark Twain noted, can be 
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manipulated to bend the truth. For example, Worldwatch Institute reports paint a view of 

the conditions in global environment quite contradictory to Bjorn Lomborg in his book The 

Skeptical Environmentalist /32/.   

 

One approach to resolving these disparate views is to compare the figures used by both 

camps side by side. Although burdensome, an even better approach is to go back to the 

original source and make an informed assessment oneself. 

 

 

Dredging as environmental destruction ï mountain or molehill? 

 

Most of us have some idea of what dredging involves. A large scoop or crab digs up the sea 

bottom, churning up loose sediment and making the water murky. If the bottom is sludgy, 

the water may smell bad.  

 

Dredging activities are largely associated with the development and upkeep of maritime 

infrastructure. In the last decade, dredging activity in Finland has been subject to harsh 

regulation and an object of considerable press interest. Newspaper headlines exploit the 

popular notion that dredging is a filthy business and a major environmental problem 

involving hazardous chemicals in the dredging mass threatening marine ecosystems. Yet is 

this a fair portrayal of reality?  

 

Dredging is basically underwater earthworks. A project to clarify the magnitude of 

dredging impacts entitled ñThe impacts and permitting process of harbor and channel 

projectsò was commissioned by the Ministry of Transport and Communications, the 

Finnish Maritime Administration and major Finnish ports /10/. The general findings 

included: 

 

 Dredging activity related to ports and channels serving Finlandôs foreign trade 

affects a tiny fraction of the sea bottom (annually no more than a few of square 

kilometers of the 53,000 km
2
 of sea bottom in Finnish territory). 

 Typically, the amount of suspended solids released into the water during dredging 

activity is 1ï5 % depending on coarseness of the mass and the method used. Most 

suspended solids  settle to the bottom near the dredging site. 

 The amount of suspended solids released into the water during dumping is also 

about 1ï5 % depending on mass coarseness and the method used. Again, most 

suspended solids settle to the bottom near the dumping site. A smaller amount is 

dispersed, but differences in turbidity or clarity in the water is usually imperceptible 

from the natural cloudiness of Baltic waters just a few hundred meters from the 

dumping site.  

 There is no regional significance with regard to suspended solids from dredging 

activities. For example, in the Airisto Sea area in southwestern Finland (volume 4 

km
3
), dredging and dumping volumes are typically around 100,000 m

3
 annually. 

Dredging and dumping increases the average level of suspended solids in the 

Airisto waters by about a tenth of a percent during the dredging period. 

 Dredging spoils are typically dumped in bottom depressions to prevent the 

possibility of erosion. 

 Dredging activity does not increase the amount of harmful substances in the sea, 

and disturbs annually perhaps one-hundred-thousandth of the legacy of harmful 

substances discharged by Finns into the sea. 
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 In theory, the upper limit for a harmful substance in sediment or the maximum 

acceptable risk (MAR) level should correspond to 5 % impact on the ecosystem. In 

other words, if a lake bottom is fully covered with sediment having an upper limit 

concentration of a harmful substance introduced by human activity, 95 % of the 

ecosystem is safe. In the sea, in fact, the impact would likely be smaller because of 

current action flushing the sediment surface. 

 The lower limit value is supposed to correspond to a harmless level of chemical 

substance.   

 The average content harmful substances in suspended solids stirred up by dredging 

activity in Finland is usually lower than in naturally occurring suspended solids in 

the water mass.   

    

Figure 2.1 shows the impact magnitudes relevant to port and channel construction projects. 

 

Finlandôs public discourse has extensively dealt with harmful substance levels in dredged 

sediments. Public attention typically focuses on outlier samples that reach or exceed 

maximum limit levels, even if they are not representative of the larger sample batch. The 

outlier figure is then compared against an unofficial guideline recommendation for the 

harmful substance.  

 

Indeed, no matter what the human activity in the area, some harmful substance content of 

surface sediments will always exceed background levels. In certain spots, samples taken 

from the top few centimeters of surface sediment can show significantly higher values than 

in the sediment only slightly deeper. Moreover, limit values may ignore natural variations 

in substance content. 

 

For example, the surface sediments in the waters near the town of Tornio at the top of the 

Gulf of Bothnia typically possess chromium levels in the range of 88ï6,700 mg/kg of dry 

weight. While the area hosts Europeôs largest chromium mine, most of the chromium found 

in the area is introduced by the Kemi and Tornio rivers as the result of natural erosion. In 

the guideline on dredging and dumping prepared by the Finnish Environment Institute /82/, 

the lower limit  for chromium (guideline value) is 65 mg/kg and the upper limit value is 270 

mg/kg of dry weight. Although the sea ecosystem in the sea near Tornio has bottom 

sediments with chromium content well in excess of allowed limits, no damage has been 

detected /81/. 

 

Examining the dredging process more closely, we see that a layer about one-meter thick is 

scooped off the bottom, raised to the surface and deposited in a barge. The mass mixes so 

that differences in hazardous substance concentrations are equalized. The mass is then 

dumped back into the sea at the dumping site, further eliminating concentration differences. 

When the surface layers are removed from the dredging and dumping sites, a biologically 

active surface layer forms over the virgin dredging mass. The outcome is a nearly pristine 

bottom at both the dredging and dumping sites (Figure 2.2). 
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Figures 2.1.  Scales of magnitude considered in international harbor and channel 

construction projects /10/. 
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Figure 2.2.  Impacts of dredging on the harmful substance content of the biologically active 

surface layer at the dredging site and the dumping site. 

 

 


