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ABSTRACT

The interaction between the European Union and Finland in environmental policy is studied
from different perspectives including rationality, poweand social and economic
consequence 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 impactAmong 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 happenPhe 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 areot disappearing and energy is plentiful. What exactly, apart from
climate change, threatens the weding of present and future generations in Finland and
Europe? What are the magnitudes and emergencies posed by environmental threats compared
to conventonal threats such as economic collapse or military conflicts?

It is arguedthat Eur ope 0 s political and adehberatelyst r at i
circumvent scale issues and cost benefit analyses with the sustainable development ideology.

A rational approach wouldipset bureaucratic structures and reduce& twope ofpower
exerciseThis is considered in terms of fragmentation of decisi@king and power theory.

From economic perspectivenvironmental polig is shown to haveerious impications 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. Byqitey 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 policydowever, the core problem is found to the combination

of power andcognitive dissonanceEven when confronted with overwhelming evidence,
erratic policies are pushed throug@tis happens because the elite do not want to surrender
power capital back tadministrative subordinates and face accountability for past actions.

A change in the system of governance is needed to deal with theneneasing body of
legislation and bureaucracy burdening the people of Europe. Splitting a new independent
entity rom the EU Commission and European Parliament is suggested for consideration. It
would have the duty of ptecting thesubsidiarity principleand producing independent and
critical reviews of policy outcomes. It would be given sode power and the hard jaio rid

the systenfrom unnecessary or harmful policies, legislato bureaucracy
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FOREWORD

Finland experienced a severe recession as a result of banking crises in early 1990ssHundred
of thousands of people found themselves without jobs. Many lost all their property. While the
banks wereaved 60,000 people were left in a long ternmbteap.

In the middle of the recessidBur opeds second IMetsaBangatwaspul p
planning a pulp mill investment in Rauma. Permitting was handled effectively and rationally.
An investment decisn was made. The project started to radiate work and prosperity to the
hard hit Fi nl an toéosldbsseenas &torr@ng pointafrone the. recesdion.

Finland joined the European Union in the beginning of 1995.

Now Europe and Finlandceem to be heading towardsughtimes. Unfortunately productive
investments that could help us out have become diffitulmake Project permitting
processes have become burdensome and time consuming. The body of environmental
regulationshas ballooned. Ae 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 placa avestor wants to be with a project is
ensnared iraregulatory 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 whyehiovesting in productive activities are
looking elsewhere. Jobs and prosperity are disappearing.

| am a McGrawHill science authoand| hold a doctorate in engineeringly work as an
independent consultafbcuses on coastal, eshore and arctiengneering, as well as on
environmental impact assessmengapproach problems from an analytical perspective and
my professional views are the result of broad international experience.

Since childhood, | have also been an avid hiker, fisher anawatcher | find nature a
wonderful source of inspiration. Yet in the foxygd years | 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 lenaumber of bird species |
encountehas increased. Generally speaking, the Finnish environment is in better shape than
it was forty years ago.

Given my personal experience, | initially was confused as it became increasingly frustrating
to work with enwonmental officials, who would take miniscule environmenteadailsand

blow them up into major issues. Strange interpretatiomewfenvironmentalegislation and
guidelines trumpd simple arithmetic and common sense as administrative subordinates
whereforced into submissian

In my naivety, | spent years trying to educate the bureaucrats on the relative magnitude of
environmental issues and their significancen at ur e6s own processes.
deaf ears something that made little sengpgven thatunder both EU law and Finnish law,

the proportionality principle is a cornerstone of environmental legislation. And Finland
prides itself on being a justice society.



John Kennet h TBaAnbatomy oftPoweanadecadig impression onemThe
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 gadtd mentality among
environmental politicians and bureaucratic institutes staking claims in amevgingsphere

of power.

Environmental matters of huge importartceus such as climate change are deliberately
conflated and confused with minor issuese8ce 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 socieand on third parties have so far been largely ignored.

During the last fre 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. Cacrete 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 focusedhenmadness of environmental
bureaucracy. People also pointed,ahtit other bureaucratic branchezghibited similar
symptoms.

There were also different kinds of voic&me people working public administration, in

the environmental science comnityrand 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. | wagen branded eonspiracy theorist.

Others questioned who has financed teffort. They found it difficult to believe that
somebody wouldjo to so much effoiit and riskthe careerconsequenceis simply in pursuit
of scientific inspiration andf love for freedom and justice.

In complicated issues like environmental pojithere is no single objective truth botany
sides of the truth. This repoeixamines environmental policy from a perspective that has
been largely suppresséu Western and especiallg the Nordic democracies as politically
incorrect.

| do not see myself aonspiracy theorist. Insteadhiave trustin the lessons o$ociology.

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

distort reality for the concentration of powé&here is a need for reasonable forwhroking

beravi or and acting i n a Tresponsi dustaenablemanner
developmeri i s used to submit us to irrational act

Democracy requires constant vigilance of our own beliefs as well as a willingness to publicly
and openly confranthe most difficult challenges facing our society. It is the goal of this
work to inform average citizens, politicians, administrators, scientisitgl the business
community on the relative magnitude of the environmental impacts of various phenomena,
measures and activities.



My hope is that this book wilgeneratediscussionand rise awareness of how we are
manipulated. Perhaps this wiilelp us to concentrataur limited resources omanagingthe

most significantenvironmental problems in a rationabsteffective way and put aside the

less important issues and turf wars. | 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 system. More specifically
Europe and Finland should find ways to deal va#tessive concentration of bureaucratic
power andcognitive dissonance, i.e. the tendency of our political and administrativéocelite
turn policy errors into mistakes. | am ragitimistic, though. The present setting is very good
in serving the narcissistic needs of those with real power abldirinng their accountability.
The great opportunities of Europeanameration are turning into a bureaucratic burden on
its people.

| would like to wholeheartedly thank the many public officials, experts and friends who have
offered their insights and experience at all stages ofdixside long research effoltam
also grateful to those who have pushed me to deepen and refine nmalgoigimiseThey
are too many to mention. Finally | thank Greg Moore for editing help, Pietari Visanti for
artistic design of the figures and Leedarjut Rautio for technical production assistance.

EspooSeptember 13008 Esa Eranti



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 cefaled power pant, 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 560,008 afiharbor 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 ostehgjhlgoncentrations of
contaminants measured in sediment samples. Dredging of the channel to the repair yard was
performed in 19981999 under an older permit.

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

the GBPAR 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) . Finlandds environment al admini str
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 shigsiard b

Whil e most aspects of the dredging per mit \
amounts of tributyltino crept first into th
Finnish Environmental Institute, the Turku environmental botre,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 Ciy o f Naatal i presented expert
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
about400gramsof TBAand TBT content in the dredged se:q
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
ordersoimagni tude below the | imit value for or ga
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 thearbor area were equivalent to the legal TBT emissions from a
grain ship sitting in the same harbor just for a couple hours (Appendix 2).



At first gl ance, one might conclude that Fir
zealous adherent to thmecautionary 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 doxins 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 350,000Eugky (international

toxic equivalent gantity). 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 ngTIEqg/kg into the Balt Sea/74/. This concentration is over
four times above the limit of 500 ngrEq/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 Rivewe 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 othe 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 themhlrat
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 Naant al i had to pay about al100,
dredging operation. Some of the studies ha
assessment of fish stocks outside the area affected by dredging). The liapdilsing

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.

Finl andds Mnironmentis/legally respomsble for dealing with the Kymijoki

di oxin probl em. The Ministry and the Finnis
on the KYPRO research project into the Kymijoki problem during the years 1996 to 1998.
However, to poportionally match the assessment response that officials required of the City

of Naantali, the state would have had to exrg

The costs of remediating the Kymijoki dioxiaran spill were studied in the planning for the

Kymijok i Canal Project. Remedi ati on budgets be
strategy selected. All proposed remediation techniques are familiar and in wide use. Rather
than move ahead, however, the environmental administration has sat on théamatter a

decade. During that time, over 600,000 tons of polluted suspended solids has drifted into the
Baltic Sea.
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The environment al administrationds distinct
regulation issues suggests it applies diffegitéria 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 environment al
of PCCD/DF contamination. Thiymijoki 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 parties, possess low bioactivity. Whether this applies in the specific instance

could readily be resolved in bentdp laboratory studies.

While the Kymijoki case remains open, the Naantali case is essentially moot. Upon receiving
the expert statement commwsed 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 suffiam 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 generged a further appeal by the Western Finland environmental center and the fisheries
unit of the Southwestern Finland Employment and Economic Development Centre. lih 2006
more than eleven years after the permit application was subfhittedVaasa administtive

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 mecreated. In the end, the project had diminished from a
major development project to a mere 50,060maintenance dredging effort.

Framing the inquiry of this book

Fi n | amassm&dia, based in Helsinki, devotes considerable space to environmeidsl to
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 averages@erto 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 togonote 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 bhss of our ecological
inheritance? And what is the magnitude of the ecological threats we face compared to the
social, economic, and military threats?

11



Whether the environmental threats are real or imagined, the regulatory burden of
environmental polig grows heavier as new rules are added at all bureaucratic levels. Given
the potential for perverse incentives and outcomes that violate th¢elongnterests of the
society, the lack of attention paid to the distorting effects of environmental reguiatio
somewhat surprising.

AEnvironmental justiceo is a new term used
assertion of authority and power. But whence is such power derived? What is the basis for
exercising such power?

In this study, we @alyze environmental policy in the context of bureaucratic thinking and the
ma n k i n d @msdingnsauggler 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 Finlandds i nteraction w i erlvironBentalopgolieya n Uni
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 tlsathreatening the well being of present and

future European generations. That problem is the fugldf unjustified bureaucratic power.

The need for assessment of scale in environmental issues

Article 2 of the consolidated version of the Treaty Essaibdg 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 tin 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 norflationary 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
solidaity 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
envionmental 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 sleki and Brussels, and overlooked the unemployment
and social distress common to residents of Lapland. The fight for further protection of

12



Laplandds supposedly primeval forests takes
images, and infringes dacalp e o prigtd @ sake 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 oppoities, incomes and quality of life.

A great deal of new environmental legislation and administrative practices are currently
under development to regulate social and prigateor activities. Ecoideology is invading
many aspects of endeavor, from indiaé 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 ithe magnitude of environmental impacts and other ecological issues
could be evaluated in a commeanse manner. Situations could be compared against each
other and the desired environmental benefit compared to the costs of achieving it. Conflicts
could beresolved 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 cestfective 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 seekingdsatsetween
environmental and other goals.
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2. ESTIMATING THE SIZE OF ENVIRONMENTAL IMPACT

Finding reallife analogs to environmental issues and assessing potential impacts can be
fairly straightforwardvhen theras an appropriate frame of reference.

Finlandds cultivated | ands, t r & evenitscitieset wo r k
i are largely a legacy of development in thé"20ent ur y . Not only is
emergence as a technologically advanced society a recent event, smsir®fnits
environmental emissiondn 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 caes environmental impacts and risks can be easily assedsgd of decades of
accumulatednowledge

Consider, for example, theell-documented releast the Kaukas pulp mill, owned by the
UPM-KymmeneCorporation.During June 2003, untreated wastater was inadvertently
released from the millocated in eastern Finland'he release received extensivedia
coverage and wagpeatedlydeploredby the nationalmediaand environmental bureaucrats

as the worst environmental disaster of the pulp andrpapestry in decadesRussia,
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 #tervareastrongly affected by the
release was limited to just a few square kilometersheflake andpart of the Saimaa
Channel Ironically, thepress waslsogiving coverage that summer toassiveblue-green
algae blooms coveringnore tharma thousandguare kilometers of eutrophied wat@nghe
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 oxygendemand,COD + BOD) of about 3,400 tons, or 1% of Fi nl anddés t
accountedbxygen 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 tonsn a month

Examination of existing records and discussions with waiality experts suggest that just

two decades earlier, the total oxygen demand for waater releases in Finland was about

ten times higher than in 2003. In other words, Finlanceegpced 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 aed péfs was clouded
and foamy. FHsh caught in nearby waters oftdmad a funny aftertastéAlthough the
situation was far worstnen it wasneverdescribed aa disasterPeople went on with their
lives and prospered. There are no reports of wide scateapent 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

14



manipulated tdendthe truth For exampleWorldwatch Institute reports paint a view of
the conditions inglobal environmenguite contradictory t@jorn Lomborgin his bookThe
SepticalEnvironmentalist32/.

One approach to resolving these disparate views is to compare the figures uséd by bo
camps side by sid&Although burdensomegn even better approadch to go back to the
original source and make an informed assessment oneself.

Dredging as environmental destructiori mountain or molehill?

Most of us have some idea of what dredginglnes.A large scoomr crabdigs up the sea
bottom,churning uploose sedimerénd making thevater murky. If the bottom is sludgy,
the water may smeliad

Dredging activitiesare largelyassociated with the developmend upkeep of maritime
infrastiucture. 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 ent i ttingepbcess DBfhharboi angh ehanhned an d
projectso was commi ssioned by the Ministry
Finnish Maritime Administration and major Finnish poft/. The general findings

included:

e Dredging activity related to ports and chasnel ser vi ng Finl andos
affects a tiny fraction of the sea bottom (annually no more than a few of square
kilometers ofthe53,000 knf of sea bottom ifFinnishterritory).

e Typically, the amount of suspended solrdteasednto the water during ddging
activity is 11 5 % depending on coarseness of the mass and the methodMestd.
suspended solidsettleto the bottom near the dredging site.

e The amount of suspended soliddeasednto the waterduring dumping is also
about 15% depending on mascoarseness and the method used. Agawst
suspended solids settle the bottom near the dumping site. A sraalhmount is
dispersed, but differensén turbidity or clarityin the water isisuallyimperceptible
from the natural cloudiness of Baltic tees just a few hundred meters from the
dumping site.

e There is no regional significance with regard to suspended solidsdredging
activities For example, in the Airist8ea area in southwestern Finlafwblume 4
km?), dredging and dumping volumes aggically around 100,000 fnannually
Dredging and dumping increases the average level of suspended solids in the
Airisto waters byabout a tenth of a perceshiiring the dredging period.

e Dredging spoils are typically dumped in bottom depressionsto prevem the
possibility of erosion.

e Dredging activity does not increase the amounhaimful substances in the sea
and disturbs annuallperhaps onéundredthousandth otfthe legacy of harmful
substances discharged by Finns into the sea

15



e In theory, theupper Imit for a harmfulsubstance in sedimewt 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 substanogroduced by human activity, 3% of the
ecosystem is safén the sea, in fact, the impact would likely be smaller because of
currentaction flushing the sediment surface

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

e Theaveragecontentharmful substances suspended solids stirred up by dredging
activity in Finlandis usually lower thamn naturally occurringsuspendedolidsin
the watemass.

Figure 2.1shows thempact magnitudes relevant to partd channel construction projects

Finlandds public di scolharmfuesubsiamce leeels thelredgadyv e | y
sediments. Public attention typicalfpcuseson outlier sampleghat reach or exceed
maximumlimit levels, even if they are noepresentative of thiarger sample batchrhe

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

Indeed, no matter what the human activity in the aseme harmfusubstance content of
surface sednents will always exceed background levels. In certain spots, samples taken
from the top few centimeters of surface sedingamshow significantly higher valugban

in the sediment only slightly deepd&ioreover, limit values may ignore natural variagon

in substance content.

For examplethe surface sediments in the waters near the town of Tornio at the top of the
Gulf of Bothniatypically possess chromium leveils the range of 88,700 mg/kg of dry
weight.While theareahostE ur o p e 6 s | tmrmgne, smmosof thérahronmum found

in thearea is introduced by th€emi and Torniorivers asthe result of natural erosion. In
theguideline on dredging and dumping prepared by the Finnish Environment In&itite /
the lowerlimit for chromium (guidehe value) is 65 mg/kg and the upper limit value is 270
mg/kg of dry weight. Although the seacosystem in the sea near Tormias bottom
sediments with chromium content well in excess of allowed limits, no dahegydeen
detected81/.

Examining the dreging procesanore closely, we see that a layer about-oreer 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
dumpedback 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 apresihg

bottom at both the dredging and dumping sites (Figuze
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Size of Investment Mass quantity

Tiny < 0,1 million euros Tiny <1000 m?®

Very small 0,1 - 1 million euros Very small 1000 - 10 000 m?
Small 1 - 10 million euros Small 10 000 - 100 000 m?
Medium size 10 - 100 million euros Medium size 100 000 - 1 000 000mM?
Large 100 - 1000 million euros Large 1 000 000 - 10 000 000 m?
Very large > 1000 million euros Very large >10 000 000 m?

Fill or cut area in the bottom Duration of environmental impact

Tiny < 0,1 hectares Very short <1 day

Very small 0,1 - 1 hectares Short 1 day - 1 month

Small 1-10 hectares Medium 1 month - 1 year
Medium size 10 - 100 hectares Quite long 1 year - 10 years
Large 100 - 1000 hectares Long term 10 years - 100 years
Very large >1000 hectares Very long term >100 years
Suspension, sedimentation Current speed Erosion on dumping sites

Not detectable Very weak, < 0,2 m/s Not detectable

In common range Weak, 0,2 - 0,5 m/s Within natural variation

10 x normal Moderate, 0,5-1,0 m/s Considerably larger than natural

100 x normal Strong, 1,0 - 3,0 m/s Significant part of mass will erode
1000 x normal Very strong, over 3,0 m/s Major portion of mass will erode

Average amount of harmful compounds in dredged and dumped mass
Minor (under the target value or the background level at the dumping site)
Within the background variation at the dumping site

Dirty (over the target value and background concentrations at the dumping site)
Polluted (over the limit value)

Heavily polluted (one order of magnitude over the limit value)

Very heavily polluted (two or more orders of magnitude over the limit value)

Character of the ecosystem

Insignificant (bottom or harbor area, dumping site, poor or spoiled bottom)
Ordinary

Notable (spawning area, wandering route of the fish)

Quite important (protection area)

Very important (key area for biodiversity or ecosystem)

1. The Baltic Sea 2. Harbor and 3. Expansion of a | 4. Pier expansion | 5. Mooring structure
channel project harbor field
Area Area of dredging Area 500 000 m? Area 5 000 m? Cross-section of piles in
400 000 000 000 m? and dumping sites water 2 m?
2
Harbour and channel 5000000 £z
roject
pro; > Q—Dumping
site
= ‘
N3
NG = \\
e ’
b )
| e
ﬂ - Mooring structure
A >  Pier expansion
T I I [
0 500 km 0 500 m 0 50 100 m 0 1 2m

Figures 2.1. Scales of magnitude considered in internatiom@rbor and channel
construction projects /10/.

17



Figure 2.2. Impad of dredgingonthe harmful substance coentof the biologically active
surface layer at the dredging site and the dumping site.
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