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as of action within the Baltic Sea Challenge, 
and the theme for this third newsletter.

Growing transport and vessel sizes lead 
to an increased need for dredging of ports 
and fairways. Silting of harbour basins and 
fairways produces a need for maintenance 
dredging. The dredged sediments can be 
disposed in the water when the sediments 
are uncontaminated. Joint disposal sites be-
tween municipalities and the state can have 
many benefits such as the use of less harm-
ful disposal areas (see article “Joint marine 
disposal sites for dredged materials”). 

If the sediments have higher concentra-
tions of hazardous substances they must be 
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hazardouS SubSTanceS, Such aS oil, 

heavy meTalS, dioxinS, pcb, TbT and 

oTher ToxinS have leaked To The bal-

Tic Sea waTer body for many yearS and 

SeTTled inTo The SedimenTS. for in-

STance The uSe of anTifouling painTS 

for ShipS and boaTS haS cauSed a riSe 

in organoTin concenTraTion in boTTom 

SedimenTS.

Today we have contaminated sediments in 
the coastal areas leaking to the water body 
in places where industrial activity may have 
ended a long time ago. These substances 
can have a serious impact on the marine 
ecosystem and are therefore one of the are-

lifted on land. Different methods on stabiliz-
ing the sediments have been used in various 
construction projects in Turku and Helsinki 
(see articles about case studies in Helsinki 
and Turku) with good results. 

The Baltic Sea Challenge encourages all 
harbour towns and harbours, marinas and 
docks to protect their surroundings; mini-
mize the use of hazardous substances in 
your area and reduce the impact of dredg-
ing on water systems!

Olli-Pekka Mäki  Pekka Kansanen 
City of Turku City of Helsinki

Hazards from the bottom



Sources of hazardous 
substances in sediments

The moST imporTanT conTaminanTS in 

SedimenTS are organoTin compoundS 

TribuTylTin (TbT) and TriphenylTin 

(TpT). boTh compoundS have been wide-

ly uSed aS an anTifouling compound in 

painTS for ShipS and boaTS.

The use of organotin compounds has been 
prohibited in the European Union. However, 
most of the shipping routes and especially 
harbours are still polluted by TBT and TPT. 
Recently it was found that also some fresh 
water sediments in Finland are contaminat-
ed with TBT, which probably originates from 
recreational boats. In natural waters TBT is 
bound to organic matter and accumulates 
in sediments. Organotins in general seem 
to possess a long half life in various aquatic 
systems.

Tin in its inorganic form is generally ac-
cepted as being non-toxic, whereas trisub-
stituted compounds such as TBT and TPT 

are among the most toxic organotin deriva-
tives. TBT is toxic especially for all kinds of 
microfauna, such as gastropods, mussels 
and oysters, but less for the mammals. The 
highest toxicity of TBT is manifested by the 
disturbance of the function of mitochondria. 
However, organotins represent a group of 
substances, which mimic the action of natu-
ral hormones. They interfere with the hor-
monal system having androgenic activity, 
which means e.g. the development of male 
sex organs among female gastropods.

When TBT is degraded biologically, it is de-
graded first to less toxic metabolites, namely 
dibutyltin (DTB) and monobutyltin (MBT), 
and finally to inorganic tin, which is not toxic 
in the concentrations found in sediments. So 
far there have been only a few studies about 
organotin biodegradation, although e.g. fila-
mentous fungus Cunninghamella elegans 
has been shown to convert TBT to DTB and 
MBT. However, also extracellular fungal 
oxidative enzymes produced by lignin-de-

grading fungi have potential to convert and 
eventually detoxify organotins. These fungi 
are studied now at University of Helsinki for 
a field scale application (see box). 

In addition to organotin contaminated 
sediments, mostly found along the coast in 
Finland, the sediments in the River Kymijoki 
(south-eastern Finland) constitute a spe-
cific problem. These sediments are heavily 
polluted by chlorinated dioxins (PCDD/F). 
The major source of PCDD/F was a former 
chlorophenol production plant in the city of 
Kuusankoski where wood preservative (Ky-
5) was manufactured. PCDD/F is not only 
extremely toxic including carcinogenicity, 
but also interfere with the hormonal sys-
tem having estrogenic activity. However, as 
PCDD/F compounds are extremely hydro-
phobic, their bioavailability is often very low. 
The bioavailability and thus toxicity depend 
on the degree of the chlorination of the mol-
ecule, 2,3,7,8-tetrachlorodibenzo-p-dioxin 
being the most toxic of PCDD/F.

For the time being there is no legislation 
or official regulations in Finland when to 
treat or dredge contaminated sediments. 
However, there are limiting values for sev-
eral contaminants guiding the use or land 
filling of the sediments when sediments are 
already dredged inland.

Marja Tuomela
Ph.D, Research scientist
Department of Food 
and Environmental Sciences
University of Helsinki

tributyltin hydride model

a new biological method based on soil-inhabiting basidiomycetous fungi 
is developed for bioremediation of soil contaminated by recalcitrant organic 
compounds. university of helsinki, helsinki university of Technology 
and finnish environmental institute are studying in co-operation the 
degradation of four types of soil contaminants (trinitrotoluene, polyaromatic 
hydrocarbons, tributyltin and dioxins). in this project the emphasis is given 
to the field scale studies, in which the inoculation technique and the support 
material of the fungus will be optimized. field scale studies are performed 
in co-operation with the participating companies. 



be submerged sites off the shore or adja-
cent to the shoreline where new land area is 
reclaimed in the process.

The most common way of applying for a 
permit is one where the permit covers both 
dredging and disposal of the sediments. The 
project looked at an alternative approach 
where dredging and disposal are separated 
into two different permits. This way some 
disposal sites are planned to receive sedi-
ments from different dredging works, also 
from works carried out by other organisa-
tions than the one who initially applied for 
and built the disposal site. 

This approach can be used for any dredg-
ing project but it is especially useful when 
dealing with contaminated sediments. A 
site specially designed to safely receive 
dredged contaminated sediments can eas-
ily accommodate like sediments from other 
works taking place at the same time. As a 

Joint marine disposal sites for dredged materials

result, construction and monitoring costs 
can be diminished. What is also important 
for port authorities and other dredgers is 
that this approach will help to secure criti-
cal disposal capacity for those sediments 
which have the strictest handling require-
ments and therefore the longest permitting 
and execution times. 

Not only ports and fairway administra-
tions have interests regarding dredging 
and waterfront development. Also mu-
nicipalities may need to dredge marinas or 
are interested in developing new housing 
areas at the waterfront. Factories for in-
stance may need to expand their waterfront 
sites. Usually any dredging project involving 
ports, marinas and sites close to human 
settlements involve also some quantity of 
sediments contaminated with hazardous 
substances. The joint marine disposal site 
approach enables vactors to plan and work 
together and find safe solutions in a more 
economic way than working alone.

The project group, which involved ports 
and maritime sector actors, environmental 
permit authorities, administration and re-
search, looked at the permitting procedure 
and existing experiences in the matter. The 
main recommendations from the project 
aim at developing the cooperation espe-
cially between ports and municipalities. The 
project also emphasizes further coopera-
tion between environmental administration 
and the port sector to secure uniform terms 
for environmental permitting and monitor-
ing after the projects.

Kirsti Tarnanen-Sariola
Deputy Director, Finnish Port Association

porTS need periodic mainTenance and 

capiTal dredging. growing TranSporT 

and veSSel SizeS are a driver for har-

bour baSin exTenSionS and fairway 

deepening. on The oTher hand SilTing 

of harbour baSinS and waTerwayS 

produceS a need for mainTenance 

dredging. The amounTS of dredged 

maTerial can be SubSTanTial and 

amounT To millionS of cubic meTerS in 

The largeST proJecTS. 

Adequate disposal facilities are important 
both from the economic and environmental 
point of view. The Finnish Port Association 
project aimed at finding alternative ways for 
dealing with long permit procedures and 
the need to secure sufficient and adequate 
placement sites for the dredged materials. 
The project aimed at developing the proce-
dures for marine disposal sites, which can 
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case studies of stabilization 
in Turku and helsinki
handling contaminated sediments in Turku with process stabilization

During the project approximately 100 000 
m3 of sediment masses were stabilized, and 
the method proved to be cost effective and 
environmentally safe. It efficiently binds 
hazardous substances to stabilized masses, 
and thus does not leak contaminants to wa-
terways in infiltration waters. In compari-
son to methods such as mass stabilization, 
process stabilization is better also because 
the amount of binder needed is smaller and 
the outcome is a homogenous firm mass for 
harbour use.

The costs of STABLE amounted to ca. 5,9 
M€. The Port of Turku is already looking 
into even better methods of handling con-
taminated sediments. In this work the expe-
riences from STABLE are invaluable.

Markku Alahäme
Quality Manager, Port of Turku

The objective of STABLE-project, “Con-
trolled Treatment of TBT-Contaminated 
Dredged Sediments for the Beneficial Use 
in Infrastructure Applications”, was to dem-
onstrate a new method for the treatment 
of contaminated sediments. The sediment 
masses treated in the project originated 
from River Aurajoki, which runs through 
the city of Turku. These sediments had been 
found out to be contaminated and the Port 
of Turku decided to lift them on environ-
mental grounds only.

The chosen method was process stabi-
lization. It took place in a harbour lagoon 
sealed off from the sea with a bank of crag. 
The contaminants in the dredged sediments 
were bound by using industrial by-products. 
In this case the most effective binders were 
coal fly ash, blast-furnace slag and oil shale 
ash. The masses were thereafter stored in 
the same lagoon.

conTaminaTed SedimenTS in harbour areaS and Sea rouTeS are one of Today’S 

biggeST problemS in Seafaring. finding an economical and environmenTal 

SoluTion for The removal and handling of TheSe maSSeS iS complex. The STable 

proJecT, implemenTed in Turku in 2006–2009, Tackled The problem wiTh vigour.
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The conSTrucTion work of The new vu-

oSaari harbour in helSinki demanded 

a maJor clean-up of conTaminaTed 

SedimenTS in 2005. all TogeTher ap-

proximaTely 5,4 million m3 of SofT Sed-

imenTS where dredged. STudieS prior 

To The dredging had Shown large 

concenTraTionS of TbT in The Sedi-

menTS and Therefore dumping in The 

Sea waS noT poSSible.

According to earlier studies 74 ha of the 
future harbour area had concentrations 

contaminated sediments utilized in construction of vuosaari harbour area

above the limits set by the national authori-
ties, amounting to a total of 97,6 kg of TBT 
(tributylin). Thus methods had to be devel-
oped to reduce the environmental impacts 
of the construction work. 

During the first phase the contaminated 
area was isolated from the surrounding ar-
eas by protective embankments and a silt 
curtain structure. In the second phase the 
contaminated sediments were removed 
from seabed by decontaminated dredging 
and were transferred to a filling area built 
in the harbour area. In the third phase the 
contaminated sediments were mass stabi-

lized and utilized as a part of the harbour’s 
field structures. In this way TBT was per-
manently isolated from the marine environ-
ment.

The amount of sediment lifted and used 
in the field structures was approx. 450 000 
m3. The amount of TBT removed from the 
seabed was 96,5 kg which is nearly 99 % of 
the total amount of TBT in the sediments.

Summary of chapter 9 in the book 
“Vuosaaren satama ja ympäristö. 
Sunnittelusta rakentamiseen” 
ed: Mauri Heikkonen.
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NEW ACTORS 

We are happy to welcome Turku 2011 Foundation (implementor of Turku European 
Capital of Culture year), Finnish Marine Scientist Association, The Finnish 

Association for Nature Conservation and HSY Helsinki Region Environmental 
Services Authority!

NEW PROJECT 

We are happy to announce that the EU-funded Cities for a Healthier Sea project 
has been launched within the Baltic Sea Challenge. The aim is to improve the state 
of the Baltic Sea on a voluntary basis at a local level and to spread the Challenge 
internationally. The partners come from Estonia, Latvia, Sweden and Finland. The 

project website will open soon at www.citiesforahealthiersea.net. 

NEW PARTNER PROJECT 

We are delighted to start cooperation with BSR InnoShip, funded from the EU Baltic 
Sea Region Programme 2007-2013. The project will provide necessary knowledge 
and best practices for the policy- and decision-makers in development and joint 
implementation of national and transnational policies, strategies and practical 

measures to implement the international low emission requirements for ships and 
ports. The Baltic Sea Challenge cooperates as an additional partner.

www.balticseachallenge.net

CONTACT US! Challenge others!

COORDINATORS IN FINLAND
In Helsinki: 
Lotta Nummelin
City of Helsinki Environment Centre, 
lotta.nummelin@hel.fi 

BALTIC SEA 
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In Turku: 
Salla-Maria Alanen 
Centrum Balticum, 
salla-maria.alanen@centrumbalticum.org


