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WASTE WATER 
TREATMENT PLANT

Removes nutrients and organic material, 

not harmful substances.

What is removed from sewage a in a 
waste water treatment plant?

Finnish Environment Institute 

www.syke.fi/en-US 

HARMFUL SUBSTANCES

Waste water 
treatment cannot 
remove all chemicals 
and pharmaceutical 
residues from the 
effluent.

Waste water treatment plants 

have been designed to remove 

nutrients and organic material 

from the effluent, but not 

harmful substances, such as 

pharmaceuticals and 

chemicals, or microplastics.

Do like this: 
Do not dispose chemicals, 

pharmaceuticals or trash into 

the toilet bowl. Take unused 

pharmaceuticals to a pharmacy 

and hazardous chemicals to a 

designated hazardous waste 

reception site.

SCATTERED RUN-OFF

Ibuprofen (painkiller)

Perfluoroalkyl substances (PFAS)*

Carbamazebine (epilepsy drug)

Phosphorus (nutrient)

Nitrogen (nutrient)

Microplastics

*) e.g. frying pans, fire fighting foams 

and water-resistant clothing
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98 %

10 %

6 %

95 %

40-80%

99%

Removal rate in
a waste water treatment plant:
(ends up in sludge or is decomposed)

HOSPITALS

INDUSTRY

HOUSEHOLDS
SEWAGE SLUDGE
Sludge products are used 

for green building and 

land�ll structures

LANDFILL

SCATTERED RUN-OFF
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HARMFUL SUBSTANCES

Many of the chemi-
cals in the Gulf of 
Finland water orig-
inate from items 
and things in our 
everyday life.

Flame redartants, microplas-

tics and perfluoroalkyl 

substances, for instance, are 

released while washing textiles 

in a washing machine.

Do like this: 
Use ecolabelled goods. An 

ecolabel quarantees that 

hazardous chemicals have not 

been used in the manufactur-

ing process. Prefer recycling 

clothes to buying new ones. If 

you buy new ones, however, 

buy clothes manufactured in 

the EU.

Thousands of chemicals can be 
found in the Gulf of Finland water

Substances originate from our everyday life: 
detergents, pharmaceuticals, electronics and textiles

Flame
redardants

(PBDE) 

electronics

textiles
plastic

 items

furniture

Perfluoro-
alkyl

substances
(PFAS)

frying pans

fire fighting 

foams

floor

waxes

water-resistant

clothes

WAX

Pharma-
ceuticals

Diclophenac

pain killer

Ibuprofen

pain killer

Carba-

mazebine

epilepsy drug
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HARMFUL SUBSTANCES

Environmental 
toxins affect for 
decades. 

There are over 13 000 

registered chemicals in use 

within the EU. New ones, the 

effects of which we do not yet 

know, are introduced 

constantly.

Bans and restrictions of use are 

important in reducing the 

amounts of harmful 

substances in the environment.

Do like this: 
Get to know the chemicals you 

use in your everyday life. Use 

only those products that have 

an environmental sertificate.

Life span of a harmful substances

DETECTION
OF 

THE SUBSTANCE

MEASURES 
TO CONTROL 

THE SUBSTANCE

SUBSTANCE
IN CONTROL

DICLOPHENAC
(drug for inflammation)

Pharmaceuticals

In EU's watchlist

PERFLUOROALKYL 
SUBSTANCES (PFAS)

Use started in the 1950's,

Restrictions for use 

in the 2000's

DDT
(Pesticide)

Banned in Finland in 1975

TBT
(antifouling paints 

in ships and ports)

Banned in Finland in 2003

INTEREST
GROWING

INTEREST REDUCING

The process to keep a harmful substance in check
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SUBSTANCE 
BECOMES 

A PROBLEM

Classic environmental toxins, such as the pesticide DDT, 
are slowly waning but newcomers appear constantly.
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DDT's effect on the white-tailed eagle population

Eagles get 

smaller in 

numbers
Eagle population 

in rapid growth

Eagle 

population

recovering

This was the trade name for DDT in Finland

DDT banned 

in Finland

Eagles 

become rare
Introduction 

to the market

*) The reason: eggshells became thinner because of DDT
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HARMFUL SUBSTANCES

Contemporary waste water treatment techniques do not allow removing all phar-
maceutical residues from the effluent. All that is left in the water flows to the sea.

IBUPROFEN
Pain killer, a pill 400 mg

DICLOPHENAC
Pain killer,

pharmaseutical gel 11,6 mg/g

CARBAMAZEBINE
Epilepsy drug, a pill 200 mg

PARACETAMOL
Pain killer, a pill 1 g

Pharmaceuticals used 
in Finland in 2014

Hundreds of kilos of pharmaceuticals 
end up in the Finnish waters every year

77 250 KG 
(15 g per inhabitant)

16 606 660
PILLS

(3 pills per inhabitant)

294 564 627
PILLS

(54 pills per inhabitant)

194 685 847
PILLS

(35 pills per inhabitant)

130 KG

630 KG

845 KG

190 KG

Pharmaceuticals ended up 
in the sea in 2014

Pharmaceuticals are 
constantly intro-
duced into the sea, 
having an impact on 
marine animals.

Pharmaceuticals end up to wa-

ters because waste water treat-

ment plants have not been 

designed for removing hazardous 

substances from the effluent. 

The harmful effects of phar-

maceuticals in the water are yet 

unknown.

Do like this: 
Take unused pharmaceuticals to 

a pharmacy. Do not dispose 

them to toilet bowl or trashcan. 

Part of the pharmaceuticals 

goes intact through the waste 

water treatment process to the 

sea, having a degrading effect 

on marine animals.
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HARMFUL SUBSTANCES

flame redartants, pharmaceuticals and classic 
environmental toxins in their food

Fish in the Gulf of Finland ingest
 

NEXT TO COME 
IN THE FOOD CHAIN:

birds, fish of prey,

seals and humans

Concentration of mercury

 0,5 mg / kg

Concentration of dioxin (TEQ)

6,5 ng / kg

HERRINGPERCHSALMONMAXIMUM ALLOWABLE
LEVEL FOR HUMAN

CONSUMPTION

OKOKOK

EXCEEDEDOKEXCEEDED

...but often

a problem 

in the lakes

…but other large

fish of prey are 

the problem

ZINC

PBDE**

CADMIUM

DIOXIN

PFAS*

MERCURY

* perfluoroalkyl substances

** flame redardants

Amount of environmental toxins in the Gulf of Finland fish

Does the maximum allowable level for human consumption get exceeded?

What fish have you 
eaten lately?

Harmful substances 

accumulate in fish. Not all 

synthetic substances cause 

restrictions for fish use or affect 

negatively the condition of fish. 

However, also these 

substances are transferred 

forward in the food chain 

- all the way to humans.

Do like this: 
Do not eat salmon or large 

herring of

marine origin or pike 

more than

1-2 times a month.



TBT-PAINTS
Load in its largest 

in the late 1990's

DIOXIN
Load in its largest
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MERCURY
Load in its largest 

in the 1960's

Sediments: archives 
of harmful substances

Harmful substan-

ces that have been 

discharged into the 

sea will eventually 

settle in the sedi-

ments
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HARMFUL SUBSTANCES

Harmful 
substances have 
accumulated in the 
sediments during 
past decades.

Classic environmental toxins 

are gradually stored deeper in 

the sediments. 

Dredging operations may 

release these toxins back to the 

water, and further, to the food 

chain.

New substances cause 

new problems

PERFLUOROALKYL
SUBSTANCES

FLAME
REDARDANTS

PHARMACEUTICALS

MICROPLASTICS
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Sediment samples 
reveal the history
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HARMFUL SUBSTANCES

Harmful substances 
settle slowly to the 
sediment where 
they no longer 
affect marine 
animals.

Restrictions for use concerning 

harmful substances reduce the 

amounts of these substances in 

the water. 

Simultaneously, new synthetic 

substances are introduced in 

the market. We do not know yet 

their effects, the effects of their 

decomposition products or their 

synergistic effects with other 

chemicals. 

MERCURY
Coal combustion, chloralkali and 

wood processing industry

Measured in the offshore

Gulf of Finland in 2009

Measured in the offshore

Gulf of Finland in 1998

Measured off Loviisa in 2017

DIOXIN
Pulp bleaching, 

chlorophenol industry, 

combustion process

TRIBUTYLTIN
Antifouling paints 

in ships and ports
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The year of 

settlement
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