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Zinc, like other metals, are a natural part of the earth’s crust and our environment.

The metals occur not only in the soil and rock, but also in air, water and the biosp-
here, as well as in plants, animals and humans. The zinc circulate in natural cycles 
through the environment.

Rain, snow, ice, sun and wind cause erosion of rock and soil. Wind and water trans-
port zinc to rivers, lakes and seas where it is stored in sediment or transported fur-
ther. Every year a medium-size river in Sweden transports more than 10 tonnes of 
metal to the sea through natural abrasion and leaching from the bedrock and soil.

Metal-rich minerals are excavated from mines and refined into metals, which are 
then used in a variety of different products and applications in our society. Some 
applications suffer a certain degree of wear or corrosion, which can release metal 
ions. However, the metal which is released becomes quickly bound in the ground 
and sediment where it turns into a mineral again. 

Metals in water – where do 
they come from?
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Zinc, like copper and iron, is an essential metal, which means that it is essential to 
life for humans, animals and plants. The body has its own control system for essenti-
al metals, and their absorption is controlled by the need for the substance.

To be absorbed by organisms, a substance has to be bioavailable. Metals which are 
bound in sparingly soluble compounds are not bioavailable, which means that they 
cannot be absorbed by organisms and, therefore, have little or no environmental 
impact. Aquatic organisms may be affected by excessively high concentrations of 
metals in water and sediment, if the metal occurs in a bioavailable form. For this re-
ason, metal concentrations are continually measured to ensure that they are below 
the levels which can produce a tangible effect.

A great deal of research has been carried out to establish the environmental effects 
caused by different metals. Studies have been performed at the KTH Royal Institute 
of Technology in Stockholm, looking at what happens to zinc when it is exposed 
in an outdoor environment. The studies have shown that the majority of corrosion 
products formed are strongly bound to the metal surface. Though, a certain pro-
portion of it can be released due to environmental impact, e.g. during a rainshower. 
However, it immediately starts to interact with inorganic and organic surfaces in 
the drainage system and bioavailable fraction is significantly reduced before ente-
ring the environment. Solid surfaces such as pavement material and concrete in the 
storm water system act as effective sinks  for released metals.1

Environmental impact of zinc

Total metal

Dissolved

Bioavailable

 Total and bioavailable concentrations

Total concentrations include every form of occur-
rence of a substance, i.e. both dissolved and par-
ticle-bound fractions. Dissolved concentration is 
defined as the fraction of a water sample which has 
been filtered through a 0.45 μm filter. Bioavailable 
concentration is defined as the fraction and form of 
occurrence of a substance which can be absorbed 
by a biological organism.
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Hot-dip galvanised steel is a good building material, which provide hard-wearing 
structures offering a long, maintenance-free service life. None of the well-establis-
hed environmental certification schemes for buildings, such as BREEAM, LEED or the 
Sweden Green Building Council, has any restriction on the use of zinc or zinc coated pro-
ducts. Zinc is approved by BASTA. One area where galvanized steel is used is in facade 
materials. One example is Hall AE in the Stockholmsmässan exhibition centre in Älvsjö, 
whose facade is constructed from 
hot-dip galvanised steel. There are 
several other buildings around 
Stockholm with hot-dip galvanised 
facades, including the Tappen resi-
dential complex in Annedal and the 
Abisko residential complex in the 
Djurgårdsstaden district, which has 
a high environmental profile. Also 
in Denmark and Norway galvanized 
facades are popular.

Galvanized steel -  good and 
approved building material

Stockholmsmässan

The office building Troll i Stavanger in Norway. School in Roskilde, Denmark.

Other common applications for hot dip galvanized steel are 
within the infrastructure. Road rails, lighting poles, plate hol-
ders and power lines are examples of hot-dip galvanized pro-
ducts found throughout our society.
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The REACH Regulation has been de-
veloped to protect the environment 
and human health and to ensure com-
panies’ competitiveness and ability 
to develop. REACH involves the regis-
tration, evaluation, authorisation and 
restriction of chemicals. Under the 
REACH Regulation, substances which 
are not registered cannot be placed 
on the EU market. Manufacturers are 
responsible for ensuring that the pro-
ducts they sell are registered and meet 
the requirements set out by the European Chemicals Agency (ECHA). The Swedish 
company Boliden, which supplies a large quantity of the zinc used in the Nordic 
countries, has registered its products in accordance with the Regulation.

REACH – chemicals register

In the case of metals such as zinc, it is often their concentration in water and sediment 
that  are measured when intending to determine their status in a specific environment. 
The concentration measured is known as the total concentration, but this is not what 
can affect the environment. In order to find out how the environment is affected, we 
need to calculate or measure what proportion of the concentration that  is bioavailable, 
i.e. can be absorbed by organisms. We also need to find out the natural background 
concentration for the relevant area.

A great deal of work has been done in the EU to record how different substances and 
chemicals affect the environment. Extensive studies have been performed for zinc, 
which have managed to establish the value under which no environmental impact oc-
curs.

The Swedish authorities have chosen to apply safety factors to the EU’s guidelines 
values, which means that these values are lower in Sweden than in the other countries 
in Europe. Zinc concentrations in Sweden are so low that they are normally under the 
guideline value, even with the safety factors. In cases where the zinc concentration is 
found to be increased when the total concentration is taken into account, we calculate 
the bioavailable concentration and subtract the natural background concentration. Stu-
dies have shown that the zinc levels in Stockholm’s waters and sediments, which have 
been subject of special interest, are below the current guideline values. 2

Guideline values
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The total volume of zinc emissions was estimated at around 760 tonnes during 2012. 
The predominant source was leaching from forest land, with 324 tonnes. Additional 
input by atmospheric precipitation accounted for roughly 145 tonnes and storm wa-
ter for 112 tonnes. Leaching from other land was estimated at up to 110 tonnes and 
from agricultural land at 39 tonnes. Private sewage, small treatment plants and small 
industries contributed overall very little to the total amount of zinc emissions.

Environmental effect zinc - low and 
well documented
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Source: Swedish Environmental Protection Agency

Zinc emissions in Sweden 2012
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To be able to assess risk posed by zinc in the aquatic environment, it is important to use 
scientifically founded methods, which are based on relevant facts and are enshrined 
in the EU’s common legislation. It is just a couple of decades that we have known that 
metals’ bioavailability determines what risk they pose to the environments where they 
occur. Since 2015, the assessment criteria used in Sweden for zinc have been based on 
bioavailable concentrations. The monitoring, which has been carried on over many years 
in succession for the total concentrations of zinc in Sweden’s lakes and water courses, 
and is described below, indicate, with few exceptions, low, diminishing concentrations.

Total concentration of zinc in lakes as % 2000-2011
100 %
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25 %

0 %
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2011

High concentration Very high concentrationModerate concentrationLow concentrationVery low concentration

Concentration of zinc in Swedish lakes

Source: Swedish Environmental Protection Agency
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The Swedish Agency for Marine and Water Management (SwAM) is a government en-
vironmental authority whose job is to govern the seas, lakes and water courses in a 
sustainable manner. SwAM has joined forces with the county administration to deve-
lop a database called VISS (Water Information System for Sweden). VISS contains clas-
sifications and maps of all the major lakes, water courses, groundwater and coastal 
waters in Sweden. VISS also contains data from measurements taken in Riddarfjärden 
(bay in Central Stockholm). 
This data indicates that the 
concentrations of zinc are well 
below the guideline values set 
for good ecological status.

Concentrations of zinc in Riddarfjärden

Riddarfjärden

Kungsholmen
Norrmalm

Södermalm

Gamla stan

Långholmen

6,89 Good 2  A (Very good)692007-2012

µg/l Measurement 
period

Classification  ReliabilityNumber of                         
measurements

Rationale and method for assessment:

The zinc concentration is measured 12 times a year at Centralbron bridge in 
Stockholm as part of national environmental monitoring in the Estuaries sub-
programme. The average concentration between 2007 and 2012 was 6.89 μg/l 
(total concentration). The measurement results and guideline values will be spe-
cified in the future as bioavailable concentration, accordingt to the updated re-
gulations of the Swedish Agency for Marine and Water Management.

µg/l = microgram per litre

Zinc in Riddarfjärden

Data: VISS
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Zinc occur in many products and foodstuffs. For this reason, zinc also end up in 
our water treatment plants and occur in the sewage sludge which is often used for 
fertilising gardens and fields. Field tests have shown that sewage sludge fertiliser in-
creases the land’s mull content, compared with land which has not had any sludge 
applied. Zinc is required for good growth and is absorbed by seeds, fruit and root 
crops to a suitable level. As a result, humans and animals receive through food the 
amount of zinc required for the body to function properly.

Long-term studies have indicated that there are no clear differences in terms of me-
tal concentrations in crops produced in test areas where fertiliser has been applied 
containing sewage sludge or not containing it. 

Artificial fertilisers are enriched with zinc, which makes their quantities higher than 
those which occur in sewage sludge.

Zinc in sludge

Zinc concentrations in sewage sludge in Stockholm along the years
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Use of sludge on agricultural fields

The concentrations of zinc in sludge is of interest, since it is used for fertilization of 
agricultural fields. The figure below illustrate the concentration of zinc compared 
to current limit values applied to the use of sludge in agriculture within the EU, the 
current Swedish limit value and the proposals for a gradual lowering of the limit value, 
which have been presented as an alternative in a report compiled by the Swedish 
Environmental Protection Agency (report 6580). It can be clearly seen from the figures 
that, even compared to the strictest limit value which has been presented in the 
Swedish Environmental Protection Agency’s proposals, the current concentration in 
sludge in Sweden lie well below these values.
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Zinc concentrations in sludge in Sweden 1995-2012
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Zinc concentration in sludge in 
Sweden

Source: Ragnvaldsson, D. Envix Nord AB, Sweden 2016
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1. Are there any risks from using galvanized steel as building material?

Answer: No. Galvanized steel is a tried-and-tested building material. 
Galvanized steel has a very long service life, do not require any mainte-
nance and are 100 % recyclable. None of the well-established environ-
mental certification schemes available recommend any restriction on 
the use of zinc.  

2. Are there any authorities which have issued restrictions against the 
use of zinc as building material?

Answer: No, there aren’t any. There are no authorities either in the EU or 
in Sweden which have issued any restrictions on the use zinc.

3. Does the concentration of zinc in the sewage sludge in Stockholm 
pose any problem?

Answer: No. The concentration of zinc in the sludge in Stockholm has 
been on a downward trend since the 1970s and are currently below 
the established guidelines value. A certain amount of zinc in sludge 
which is spread on fields is also necessary as humans, plants and most 
organisms require it to work, while crops need it to grow. There is only 
a very small proportion of arable land in Sweden which naturally has 
high background concentrations of metals and where the spreading of 
sludge has been restricted. This does not mean that metals in sewage 
sludge would pose any problem in general.

Questions & Answers
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För mer information:

www.nordicgalvanizers.com


