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Concrete is a material with a long history and has been proven to possess good
properties even as a reused material. Despite it being extensively used in its re-
used form as crushed concrete in Southern Finland, it still is not used very much
in the Vaasa region. Work is however under way to change this, with a circular
economy cluster at Fagelberget industrial area in Mustasaari municipality cur-
rently getting closer to construction. This thesis and the handbook resulting from
it are a stepping stone towards the increasing reuse of crushed concrete in the
area.

The special requirements for the reuse of waste concrete as crushed concrete
are found in the Governmental Decree on the Recycling of Some Waste in Earth-
works (843/2017), or MARA for short. The recent legislation update has led to
some confusion, which is why a handbook is necessary not only for new users of
crushed concrete, but also those who have followed the previous legislation. The
handbook focuses on simplifying the information by making it more visual and
task-oriented.

The handbook has been structured so that it can be used for other projects as
well. It could, in the short term help Finland reach the EU goal of a 70 % con-
struction and demolition waste recycling rate and in the long term help create a
sustainable future, even if it is only by small steps.

Key words: demolition concrete, crushed concrete, circular economy, reuse,
MARA decree (2017/843)
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ABBREVIATIONS AND TERMS

AVI Regional State Administrative Agencies
CDwW Construction and demolition waste

CE Conformité Européenne, certification
CEN European Committee for Standardisation
CO2 Carbon dioxide

Crushed concrete

Demolition concrete
ELY

InfraRYL

MARA

QAS

QCS

SFS
VASEK

Includes demolition concrete and crushed concrete orig-
inating from concrete production

Crushed concrete originating from demolition site.
Centre for Economic Development, Transport and the
Environment

The General Quality Requirements for Construction
Work — Building Information Group

Governmental Decree on the Recycling of Some Waste
in Earthworks (2017/843)

Quality assurance system (laadunvarmistusjérjestelma)
Quality control system (laadunvalvontatutkimukset)
Finnish Standards Association

Vaasa Region Development Company



1 INTRODUCTION

Circular economy is a concept that has been around since “the birth of industrial-
isation” but has become more and more popular around the world during the last
20-30 years and is now promoted by the EU and many national governments
(Korhonen, Honkasalo & Seppala 2018, 37). It diverges from the linear approach
to industry mainly used today, which has led to environmental issues both on
local and global scale (Korhonen et el. 2018, 37), instead promoting the idea of
sustainable development, or “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs”
(Brundtland 1987, 41).

Circular economy is much more than just recycling. It puts a focus on the whole
life-cycle of a product, as Korhonen et al. (2018, 37) writes, circular economy
“‘emphasizes product, component and material reuse, re-manufacturing, refur-
bishment, repair, cascading and up-grading as well as solar, wind, biomass and
waste-derived energy utilization throughout the product value chain and cradle-
to-cradle life cycle”, the keyword being throughout. Circular economy is not about
just recycling materials into low-grade ‘new’ materials, the circular thinking starts
from the birth of a product and the focus should lie on reuse, refurbishment and

repair, with combustion being the second to last option, landfilling being the last.

Due to the circular economy concept being overarching and holistic by nature,
implementation requires cooperation between governments, civil society and pri-
vate actors. China adopted circular economy as a law in 2008, due to the social
inequalities and environmental degradation that resulted from the countries quick
economic growth and industrial expansion, in order to secure future success. (Cl-
RAIG 2015, viii & 41.) The economic, social and environmental ‘wins’ are well
summarised by Korhonen et al. (2018) and can be seen in figure 1. A successful
implementation of the circular economy concept in Finland is estimated to create,
per annum, about 2.5 billion € (Korhonen et al. 2018, 37).

Fagelberget industrial area lies in Mustasaari, Finland, and is the location of a
planned circular economy cluster. The area has had industry since 1980 but has
now been re-planned, adding another 60 lots, of which 11 are specifically for

companies working within the circular economy concept. The lots for circular



Environmental win
- Reduced virgin material and
energy input

productive ecosystems

Economic win

- Reduced raw material and
energy costs

- The value in resources is used
many times, not only once

- The use of costly scarce
resources is minimized

- Reduced costs that arise from
environmental legislation, taxes

Circular economy

- Virgin inputs are predominantly / to
the extent possible renewable from

Social win

- New employment opportunities
through new uses of the value
embedded in resources

- Increased sense of community,
cooperation and participation

Environmental win

- Reduced wastes and emissions

- Resources in production-
consumption systems are used
many times, not only once

- Renewables are CO, neutral fuels

and their wastes are nutrients that
can be used by nature

OUTPUT

Economic win

- Value leaks and losses are reduced
- Reduced waste management costs
- Reduced emissions control costs

- Reduced costs from environmental
legislation, taxation and insurance

- New markets are found for the
value in resources

and insurance through the sharing economy

- New responsible business image

- Image, responsible and green attracts investment

- User groups share the function and
market potential

service of a physical product instead
of individuals owning and consuming
the physical product

FIGURE 1. Summary of the ‘wins’ implementation of circular economy can pro-
vide a society (Korhonen, Honkasalo & Seppala 2018, 40).

economy are placed the closest to Stormossen waste management centre and
Westenergy incineration plant, in order to create easy opportunities for coopera-
tion and material flow. The area can be seen in figure 2 and the location of the

circular economy lots are marked within the black line. (Korsholms kommun, n.d.)

The intent is to create a testing ground for advanced environmental technologies
where material logistics already are in place. Fagelberget has good road connec-
tions in all directions, and Port of Vaasa, national railroad services, and Vaasa

Airport all lie within a 12 km distance. (Korsholms kommun, n.d.)

For this thesis the focus lies on demolition concrete and what is required in order
to use it as a foundation structure material at Fagelberget, specifically for the
circular economy lots. Since the Governmental Decree on the Recycling of Some
Waste in Earthworks (843/2017) got updated in the beginning of last year, Janu-
ary 2018, some confusion has followed as to how one is to proceed if wanting to



use demolition concrete. Therefore, a handbook with easy to follow guidelines is
needed for builders and entrepreneurs, in order to increase the willingness to use

crushed concrete as an alternative to crushed stone.

Currently there are at least three companies accepting concrete for crushing in
the Vaasa region, all of them with material ready for use (Sparf 08.04.2019). More
material will soon be available, with the Vaasa Harness Racing Track stand and
the silos at Abo Akademi Vaasa Campus about to be demolished (VASEK 2018),
and more structures to follow in the future due to new standards and buildings
getting old (in conversation with Mikael Sparf, President of Ab Sparal Oy,
27.02.2019). Reuse of the crushed concrete would offer a sustainable way of

disposing of the material.

KORSHOLM
a MUSTASAARI

Fagelberget
Lintuvuori

FIGURE 2. Fagelberget industrial area in Mustasaari. Lots intended for circular
economy within the black boarder. (Korsholms kommun n.d. (edited))

In the following chapters concrete and its reuse will be introduced, followed by
the Finnish legislation concerning reuse of demolition concrete, focusing on the
new decree. Afterwards, key concepts to keep in mind when creating a handbook
will be covered. Lastly there will be a discussion about the covered topics before

the final conclusion.



2 THEORY

Concrete has actively been used since the 1900s (after being rediscovered in the
1800s), but already in Ancient Rome the formula was known (Betoni n.d.). Picture
1 showcases two concrete buildings from different centuries, Pantheon in Rome

and Helsinki Central Station.

tion (1919) (Revontuli 2005), two buildings built using concrete. The pictures are
available under the Creative Commons CCO 1.0 and CC BY-SA 3.0 licences re-
spectively.

After its rediscovery, the concrete went through quick development and provided
a cheap building material that offered new architectural possibilities. In the 1950s
element technology was developed and during the 1960s—70s concrete was used
extensively in Finland, due to the after-war urbanisation and following need for a
lot of accommodation to a good price. The rapid increase in demand and rela-
tively short experience with the material resulted in the need for renovations not
more than 30—40 years later. (Betoni n.d.) Despite the renovations, many of the
buildings are now facing demolition within the next 10-20 years, due to damages,
foundation issues, and new building standards (in conversation with Mikael Sparf,

President of Ab Sparal Oy demolition company, 27.02.2019).
2.1 Demolition Concrete

Demolition concrete is part of the larger waste group construction and demolition
waste (CDW). In Europe 800 million tonnes CDW is generated each year
(Deloitte 2017, 7), which amounts for around 25-30 % of the total waste gener-
ated (Interreg Europe 2017). Around 21 000 tonnes of CDW was generated per
year in Finland 2006—2012, according to a study made by Deloitte (2015, 25) for



the European Commission. The large amounts of CDW is due to an increase in
both construction and demolition, and this burdens waste management systems
and, occasionally, harms the environment on both small and large scale (del Rio
Merino et al. 2010, 118).

100%
90%
80%

70% |
w128

e | ' w121
50% M- : 1 11 = WO077
Wo75
mW074
= WO071
=W063
= W062
=W061

40%
30%
20%
10%

0%

Italy NN
Ireland 1D

Maita |l
Romania |

France Wi

Greece NN
Croatia NN
Poland RN
Sweden 1N

Latvia
Finland |
Spain |
Lithuania B
Austria |
Slovakia B
Czech Republic §
Estonia I
Bulgaria I
Cyprus N
Slovenia 1l
Belgium 1

United Kingdom |
Portugal N

Netherlands i
Germany Il

Hungary B

Denmark B
Luxembourg I

Figure 4: Breakdown of total generated waste in 2012

Note: W061 = ferrous metallic waste; W062 = non-ferrous metallic waste; W063 = mixed ferrous and non-ferrous metallic
waste; WO71 = glass waste; W074 = plastic waste; WO75 = wood waste, WO77 = waste containing PCBs; W12B = Other
mineral waste (excl. C&D waste, combustion waste, soils, dredging spoils, waste from waste treatment); W121 = mineral
waste from construction and demolition

FIGURE 3. Division of waste types in CDW per European member state (Deloitte
2017, 15).

Figure 3 shows the distribution of waste types included in CDW for the EU mem-
ber states, where category W121 is mineral waste from construction and demoli-
tion, which is the category concrete falls under. In the Deloitte study from 2017 a
breakdown on material types can be found for nine of the member states. This
breakdown shows how varied the distribution of material types can be in CDW
between countries and how big a part mineral waste is of CDW. Going further
back, to 2008, it was estimated that 75 % of the volume demolition waste was
made up of concrete (del Rio Merino et al. 2010, 121). In Finland, it is estimated
that the amount of waste concrete (from both demolition, construction and pro-
duction) generated every year is about 1 500 tonnes (Vuorinen 2017). Most of
the waste concrete, around 60-80 % (or 900—-1200 tonnes) originates from dem-

olition sites (Linden 2017, 44).
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2.2 Reuse of Demolition Concrete

Currently about 50 % of CDW is recycled within the EU and the European Com-
mission has set a goal to reach a recycling rate of 70 % in a year’s time (by 2020)
(European Commission 2018). This is one reason to take an active approach to

the reuse and recycling of demolition concrete, as it is part of the largest CDW

group.

Demolition concrete, which is produced from demolition of different civil works,
such as buildings, roads, and other structures, is a good substitute to crushed
stone (del Rio Merino et al. 2010, 121; HSY 2014, 1; Linden 2017, 1) and is both
easily available and highly economical (Vuorinen 2017). In Finland the cost of
crushed concrete is about 1/3 of the cost of crushed stone (VASEK 2018) and it
reduces the need for the crushed stone, which is a finite resource with the most
easily accessible deposits close to cities often already depleted, as well as the
need for landfilling (del Rio Merino et al. 2010, 121; Linden 2017, 51).

In order to reuse demolition concrete, steps must be taken already during the
demolition process. Materials must be separated so that as clean a product as
possible (with as high a quality as possible) can be attained. In practice this
means a building must be stripped of materials other than concrete, to as large
an extent as possible. This creates an increase in processing time and cost for
the demolition, but, as del Rio Marino et al. (2010, 123) points out, the economic

benefits of gaining a product rather than waste can exceed the costs.

Another benefit of using demolition concrete is the location of the material. Most
construction takes place in cities and other populated areas, which also is where
most of the demolition occurs. With the easily available, close by, resources of
crushed stone becoming rarer, crushed concrete offers a both cheaper and more
environmentally friendly source of earthwork material, by cutting transport costs
and emissions. (Linden 2017, 1 & 44.)

A common concern has been about the strength of recycled concrete. Carbona-
tion, or the absorption of carbon dioxide (COz2), has traditionally been seen as a
deterioration mechanism, since it lowers the pH of concrete and thus leads to
corrosion of reinforcements (Pade & Guimaraes 2007, 1348). However, long-
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term studies have shown that structures made of crushed concrete have strength-
ened over time. One example can be found in the study done by Taavi Dettenborn
(2013, 91), where the lead bearing capacity was 15-25 % higher for structures of
crushed concrete compared to structures of crushed stone, 13—15 years after
construction. Similar results can be found from cases all around the world. This
is due to the ability of the cement in the concrete to re-bind through hydration (a
chemical reaction between minerals in cement and water) (Dettenborn 2013, 46).
Crushed stone does not have this ability. The vibrations caused by traffic there-
fore affects crushed stone more heavily than crushed concrete, since the crushed
stone pieces slowly will become rounder due to the friction between the pieces.
Crushed concrete is not affected the same way, since the pieces are, to some
extent, stuck together. Since the re-binding is most active right after crushing,
many countries prefer to use the recycled concrete as soon as possible, but no
greater negative effects due to storage has been seen in Finland (Dettenborn
2013, 41).

Carbonation can actually be seen as good from an environmental standpoint,
since it binds COz2 to the concrete. In Finland, approximately 1/3 of the COz2 re-
leased into the atmosphere during the concrete production is re-bound to the
concrete whilst it is standing as its first construction piece. From the demolition
onwards, almost 2/3 are re-bound, due to the larger surface area of the crushed
product. This results in an almost carbon-neutral material, after it has been used
for its original purpose and 30 years as a reused material. (Pade & Guimaraes
2007, 1349-1354; Linden 2017, 45.) It is due to be noted that the concrete re-
binds only what was released from the raw materials during production. This
means that the statement ‘carbon neutral’ is relative, since it does not take other

emissions caused by production into consideration.

2.2.1 Reuse of Demolition Concrete in Finland

Infrastructure in Finland has used crushed concrete in earthworks since the be-
ginning of the 1990s, mainly for roads and streets (Linden 2017, 1). The Road
Administration (Tiehallinto, operational 2001-2009, succeeded by The Finnish
Transport Infrastructure Agency, 2010-) has stated in a report from 2007 that
crushed concrete is a technically and environmentally almost safe material. Usu-

ally it includes impurities such as metals, glass, organic material etc. (del Rio
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Merino et al., 2010 121) and in order to make sure the material is safe, there are

both legislation (see chapter 3), quality classes, and certifications in place.

There are four quality classes for crushed concrete, called BeM |-V (from the
Finnish word for crushed concrete — betonimurske), of which BeM | is the safest
to use, since it contains the least amount of foreign material. (Tiehallinto 2007,
35.) In table 1 a breakdown of the quality classes can be found. It is due to be
noted that for BeM I-lll, the grain size must be in line with the criteria for their
intended use, as defined by InfraRYL (The General Quality Requirements for
Construction Work — Building Information Group) (Cities of Helsinki, Espoo and
Vantaa 2015, 4). To be noted as well is that other materials include wood, plastic,
and similar, whilst light organic materials include e.g. cell foam and mineral wool
(Tiehallinto 2007, 35).

TABLE 1. Crushed concrete quality classes (BeM I-1V) (Tiehallinto 2007, 35).

Property BeM | BeM II BeM Il BeM IV

Source of raw Concrete indus-  Demolition site Demolition site Demolition site

material try or equivalent or equivalent or equivalent

Grain size As defined by As defined by As defined by Varies
InfraRYL InfraRYL InfraRYL

Frost tendency Non-freezing Non-freezing Non-Freezing Varies

Compressive

strength MPa 212 208 ) )

Brick max

share, mass-% v 1 B £

Other material

max share, 0.5 1 1 1

mass-%

Light organic Not a harmful Not a harmful Not a harmful Not a harmful

material, mass-

o amount amount amount amount

The CE marking, or Conformité Européenne, is a certificate that certain products
must have in order to prove they have “been assessed and meets EU safety,
health and environmental protection requirements” (Your Europe 2018). It affects
products that are to be marketed or sold within the EEA (European Economic
Area), regardless of the country of origin (Your Europe 2018). The specific stand-
ard for crushed concrete that must be fulfiled to get the CE marking is EN
13242+A1 — Aggregates for unbound and hydraulic bound materials for use in

civil engineering work and road construction (Sparal n.d).

The usage areas of crushed concrete are defined in the Governmental Decree
on the Recycling of Some Waste in Earthworks (843/2017) (for further information
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on the decree, see chapter 3.1). They include common roads, streets, sidewalks,
necessary areas for road maintenance or traffic, parking lots, sports fields and
sports tracks, rail yards, storage areas and roads for industry, waste manage-
ment, and air traffic (HSY, 2014, 1).

An example road where demolition concrete was used in the supporting layers is
Lahdenperankatu in Tampere. The road was built in 1996 using crushed concrete
from Tampere Sports Hall (Tampereen Urheilutalo) and its load bearing capacity
has since been tested using a falling weight deflectometer. The results show a
larger bearing capacity for Lahdenperankatu than its comparison road. (Detten-
born 2013, 70-73). This is just one example, but Dettenborn (2013) gives a few
more examples in her master’s thesis. The conclusion drawn from tests on their
bearing capacity is that the strengthening of the roads is the largest during their
first few years (Dettenborn 2013, 91), which is understandable since that is when

the re-binding through hydration is the most active.

The reuse of demolition concrete (and crushed concrete of other origin) also con-
serves natural environments, such as gravel eskers and exposed rock, which is
why the Finnish Environment Institute (SYKE) wants to increase the reuse of
stone materials from the current 2—-3 % to 10 % within the upcoming years (Lin-
den, 2017, 52). With the already mentioned upcoming demolition of old concrete
houses from the 1960s and 1970s, and the following construction of new ones,
reuse is the easiest way to save on the finite virgin material accessible in the

area.
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3 LEGISLATION

The legislation affecting the reuse of demolition concrete in Finland can be found,
mainly, in the Governmental Decree on the Recycling of Some Waste in Earth-
works (843/2017) (henceforth called MARA). Other important legislative texts that
also affect the reuse are the Water Act (687/2011), Waste Act (646/2011), Gov-
ernmental Decree on Waste (179/2012) and the Environmental Protection Act
(627/2014). The Waste Tax Act (1126/2010) is currently affecting the producers
of reusable crushed concrete, since it limits their storage time, but it does not

affect the reuse of crushed concrete specifically.

Itis due to be noted that the crushed concrete in this thesis is used as an umbrella
term for both crushed demolition concrete and crushed concrete originating from
concrete production. It should also be noted that waste in the MARA decree in-
cludes crushed concrete, as well as aerated concrete, lightweight expanded clay
aggregates (LECA), fly ash, bottom ash, sand from fluidised bed combustion
(black coal, peat and wooden materials), crushed brick, crushed asphalt con-
crete, treated waste incineration slag, casting sand, chalk, whole and crushed
tyres, and specified waste removed from a construction (MARA, appendix 1). The
focus of this thesis lies on crushed concrete, mainly in the form of demolition

concrete, and specifics for the other waste types are not covered.
3.1 MARA Decree (843/2017)

On January 1%, 2018, a new MARA decree entered into force, replacing the pre-
vious decree (591/2006) from 2006. The aim of the decree is to encourage waste
recycling by creating conditions that allow for some waste materials, such as
demolition concrete, to be used in earthwork, such as traffic route and field con-
structions, as well as industry and storage buildings’ base structures, without the
need for environmental permits. On average it takes around 17 months for an
environmental permit to be processed by the Regional State Administrative Agen-
cies (AVI), for Western and Central Finland the average time is 15 months (Attila
2017, 13), and can easily cost many thousand euros (Governmental Decree on
the Regional State Administrative Agencies Fees 2019-2020 (1244/2018), ap-
pendix 1). But through the MARA decree, instead of a permit, only a notification
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for registration must be made by the holder of the recycling location to the super-
vising authority, which is the local Centre for Economic Development, Transport
and the Environment (ELY) (MARA 5 §). A notification can be accepted as soon
as the next day, but usually takes a few days to process (Jalkod 2019). Regulations
on the notification timeframe can be found in 116 § of the Environmental Protec-
tion Act and will be covered in chapter 3.2. In figure 5 a checklist of the necessary
information to be included in the notification according to MARA 5 § can be seen.

Missing information will cause delays to the registration (Jalké 2019).

3.1.1 Changes in the MARA Decree

As already stated was the MARA decree renewed in 2018. The base and goals
are the same, but the changes made cover the usage options, the limit values,
and the quality management requirements. Since the renewal, use of crushed
concrete is possible in a wider range of areas. For the limit values, they are now
defined by place of reuse, rather than type of waste material (as was the case
previously). The quality management requirements are defined and include,
among other things, a study of the crushed concrete, and the reuse information
must be documented. (SYKE 2018, 2.)

3.1.2 Registration Process

The registration process starts after the building or action permit has been ap-
proved by the municipality for the earthwork. The registration is largely just about
filling in the form provided by ELY (see appendix 1), but since the form can be
used for other waste types as well, it cannot be filled out without knowing the
legislation. Parts of the necessary information can be found in other legislative
texts, e.g. waste categories are to be found in the Governmental Decree on
Waste (179/2012), appendix 4, and water courses are defined by the Water Act
(587/2011). As previously mentioned is the necessary information to be gathered

for the registration found in figure 5.

The first few points in the checklist include basic information. As for the location
of the reuse site (and, if separate, temporary storage site), there are a few loca-

tions not allowed. They are areas meant for housing or as playgrounds for chil-
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Notification for Registration Checklist

0 Name, contact details, and billing details.
O For the holder of the recycling site.
O For the holder of the temporary storage site.
O Coordinates of the location of the recycling site.
[0 To be given in coordinates on a blueprint/map.
0 The blueprint is to also include groundwater areas and their classifi-
cation, fresh water sources and watercourses.
O The purpose of the recycling site, or details on plans, permits, or notifications

concerning earthworks or a municipal general scheme.

O

Name and contact details of who is handing over the waste.

O

Waste category and investigation on leaching and concentration of harmful

substances, including a quality management report.

O

Information on the quality assurance system.

O

Amount of waste.

O

A survey of the construction containing waste and a principal cross section,
as well as:

[0 the technical suitability of the waste material,

[0 material used for covering and coating,

[0 storage on the recycling site,

0 other activity on the recycling site,

0 needed environmental protection actions due to above mentioned.

O Timeframe for the recycling for the duration of the earthwork.

FIGURE 4. Checklist for the notification for registration, in accordance with the
Governmental Decree on the Recycling of Some Waste in Earthworks (843/2017)

58.

dren, nature protection areas, areas for food crops, inland areas in risk of flood-
ing, groundwater areas in class 1 or 2 (MARA 2 §). One must also make sure the
reuse site (and temporary storage site) lies more than 30 m from a well, house-
hold water source, or watercourse mentioned in table 2, and there must be at
least 1 m between the crushed concrete layer and highest groundwater level
(MARA 4 §). One should note that groundwater and groundwater area have dif-
ferent definitions. According to the Environmental Protection Act (527/2014) is

groundwater water existing in the ground or bedrock, usually 3-5 m below the
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surface (SYKE 2016), whilst a groundwater area is a geologically defined area

with an important flow of groundwater or that could be used as a water source.

Itis also due to be noted that the classification of groundwater areas was updated
in 2015 when the Act on the Organisation of River Basin Management and the
Marine (1299/2004) was updated. The reclassification of groundwater areas is
currently under way in South Ostrobothnia, Ostrobothnia and Central Ostroboth-
nia (South Ostrobothnia ELY 2018). The new classification, which is used in the
updated MARA, divides the groundwater areas into class 1, important for the wa-
ter supply, class 2, other areas suitable for water supply, and class E, areas of
ecological importance (Act on the Organisation of River Basin Management and
the Marine (1299/2004) 10b §).

TABLE 2. Watercourses according to the Water Act (587/2011) 1 chapter, 3 §,
subsection 1, point 3.

Considered as watercourses Not considered as watercourses
- Lakes, tarns, river, streams, and - Streamlets, ditches, and springs
other natural waterbodies
- Man-made lakes, channels and
other equivalent waterbodies

Box five in the checklist (figure 5) asks for the waste categories and the leaching
and concentration of harmful substances, as well as the quality management. As
already mentioned can the waste categories relevant for demolition concrete be
found in appendix 4 of the Governmental Decree on Waste (179/2012) and they
are 17 01 01 (concrete) or 17 01 07 (mixtures of concrete, bricks, clinker bricks,
and tiles not containing harmful substances), and for crushed concrete originating
from production of concrete, 10 13 14. The limit values for harmful substances in
crushed concrete can be found in table 3 and will, together with the quality man-

agement, be covered more closely in chapter 3.1.3.

The earthwork, and how crushed concrete is used in it, are for the most part de-
scribed by enclosures when filling out the form. The construction specifications
announced in the MARA decree for crushed concrete are the grain size, no larger
than 90 mm, the thickness of the waste layer, 1.5 m, and the need to cover or
coat the concrete layer. In traffic route and field construction the concrete layer
must be covered by an at least 10 cm thick layer of non-polluted natural earth or

stone material, whilst in industry and storage buildings’ base structures a coating
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that prevents rain water from entering the concrete layer must be created, as no
more than 5 % may be absorbed by the structure. (MARA 3 § & appendix 2.)

Notification for Registration Enclosures

O Information on the location of the reuse site.
0 GPS-coordinates (ETRS-TM35FIN) on a blueprint or map.
O Groundwater areas and their classification, fresh water sources and

water courses.

O

Principal cross section of the earthwork where the different layers are shown.

O

Written assurance that the quality management has been done in accord-

ance with the decree.

O

Information on the quality assurance used.

O

Investigation on the harmful substances in the crushed concrete, including:

0 A plan for and description of the sample taking.

O The measurement results.

I Information on the laboratory’s area of competence and the reference
methods used in the study.

O Accreditation of the used methods and their margin of error.

O Investigation of the technical suitability of the crushed concrete for its in-
tended use (CE-marking, goods declaration or written assurance by cus-
tomer or contractor).

O If necessary:

O Written authorisation for filling in the form, if the form is filled in by
someone else than the owner of the reuse site.

O Information on the location of the temporary storage site.

FIGURE 5. Checklist for necessary documents to be enclosed with the MARA
registration form. Summarised from the official form (see appendix 1).

Adding to the checklist is information on temporary storage. According to the
Waste Act 29 §, subsection 1, point 2, can waste, or in this case crushed con-
crete, only be delivered if the receiver has an environmental permit or registration.
This means that the MARA registration has to be approved before the receival of
the crushed concrete. The concrete can then be stored up to 12 months if cov-
ered, but if uncovered only 4 weeks (MARA 4 §).
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When the form is filled it is handed in to the local ELY centre for processing
(MARA 5 §). As already mentioned, the processing time is very short for registra-
tions compared to permits, done in less than a week instead of over a year. This
is provided all the information and enclosures are correct. A list of necessary en-

closures for the registration can be found in figure 6.

When the earthwork is finished the owner of the reuse site is to fill in the final
report (see appendix 2) and hand it in to ELY, in order to prove it has been done

in agreement with the registration (MARA 5 §).

3.1.3 Quality Management

In this chapter the quality management (laadunhallita) required for reuse of
crushed concrete will be covered. One should note that it is done by the one
crushing the concrete, which means that if crushed concrete is bought, the buyer

only has to make sure this part is done (MARA, appendix 3).

The quality management is divided into two parts, the quality assurance system
(QAS) and the quality control study (QCS). QCS is further divided in to two parts,
the sample taking and the analyses of the concrete. (MARA, appendix 3.)

The first part of appendix 3 in the MARA decree covers the QAS. The QAS is
needed in order to get, black on white, identifiable and trackable records that
prove the concrete’s fulfiiment of the quality requirements seen in table 3, and
that the quality management has been done in accordance with the decree
(MARA, appendix 3). There are a few exceptions to the limit values seen in table
3 and other requirements which are summarised in table 4. As for the QAS, it is
to at least include type of waste (in this case concrete) and its waste category,
information about the QCS, how the concrete has been stored and treated, who
is responsible, an audit and evaluation plan, as well as the monitoring and report-

ing of the analyses’ results (MARA, appendix 3).

The second part of appendix 3 in the MARA decree covers the QCS. Depending
on the origin of the waste concrete, there are slightly different requirements for
the sample taking, such as the need for analysing the material composition (see

table 4: “All crushed concrete”) only affecting demolition concrete. However, what
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TABLE 3. Limit-values for the leaching and concentration of harmful substances
in crushed concrete as specified in the Governmental Decree on the Recycling
of Some Waste in Earthworks (843/2017), appendix 2, table 1.

Earthwork project
Harmful sub- Traffic Fields Industry and storage
stance route buildings’ base
structures

Covered Coated Covered Coated

Antimony (Sb) 0.7 0.7 0.3 0.7 0.7

Arsenic (As) 1 2 0.5 1.5 2
Barium (Ba) 40 100 20 60 100
Cadmium (Cd) 0.04 | 0.06 0.04 0.06 | 0.06
Chromium (Cr) 2 10 0.5 5 10
— | Copper (Cu) 10 10 2 10 10
L | Lead (Pb) 05 2 05 2 2
o | Molybdenum 15 6 05 6 6
S
S .- Nickel (Ni) 2 2 0.4 1.2 2
82 Selene (Se) 1 1 04 1 1
- o | Zink (Zn) 15 15 4 12 15
§ Vanadium (V) 2 3 2 3 3
g | Mercury (Hg) 0.03 | 0.03 0.01 0.03 0.03
~ | Chloride (CI") 3200 | 11000 800 | 2400 | 11000
Sulphate (SO4*) ' 5900 18000 1200 10000 18000
Fluorine (F) 50 150 10 50 150
Dissolved or- 500 | 500 500 | 500 500
ganic carbon
(DOC)

PAH-compounds | 30 30 30 30 30

Phenol com- 10 10 5 10 10
pound
PBC-compounds | 1 1 1 1 1

Petroleum hydro- | 500 | 500 500 | 500 500
carbons C10-C40

Concentration
(mg/kg dry mass)

LS = leaching

they have in common is the sample size, which for the bulk sample is a maximum
weight of 10 000 t and must be made up of at least 20 sub samples. The sample
taking must be planned and conducted in accordance with the following stand-
ards: SFS-EN 14899, the European Committee for Standardisation’s (CEN) tech-
nical reports, and the earthwork field’s own standards. The standards that are to
be used for analyses are summarised in table 5 and must be done by an accred-
ited laboratory. As for the results of the analyses, the margin of error is not taken
into consideration when comparing results with the limit values (table 3). (MARA,

appendix 3.)
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TABLE 4. Exceptions from the limit values and other requirements facing the use
of crushed concrete as specified in the Governmental Decree on the Recycling
of Some Waste in Earthworks (843/2017), appendix 2.

When Change / Requirement
The thickness of the | Covered traffic route Barium (Ba) 80
construction is < 0.5 Vanadium (V) 3

m. Chloride (CI) 3 600

Sulphate (S04?") 6 000
Coated traffic route Chloride (CI) 14 000
Sulphate (S04?7) 20 000

Covered field Antimony (Sb) 0.4
Distance to the sea is Chloride (CI) not measured
< 500 m, water run- Sulphate (S04%) not meas-
ning through the ured
construction towards Fluoride (F") not measured
the sea, and there are
no domestic wells.
All crushed concrete < 30 weight-% brick or tile

waste

< 1 weight-% foreign mate-
rial heavier than water

< 10 cm3/kg material lighter
than water

If the concrete is mixed with other materials to improve its technical prop-
erties, it must still meet the limit values.

TABLE 5. The international standards to be followed for the analyses of crushed
concrete (Governmental Decree on the Recycling of Some Waste in Earthworks
(843/2017), appendix 3).

Test Standard

Leaching Percolation Test CEN/TS 14405
Two-step Shake Test SFS-EN 12457-3

Leach Water SFS-EN 12506

SFS-EN 13370
SFS-EN 16192

DOC CEN/TS 14429
CEN/TS 14997
Concentration Petroleum hydrocarbons SFS-EN 14039 or corre-
sponding
PCB
PAH
Material composition EN-933-11

What should be noted specifically for demolition concrete regarding the quality
management is how the process starts already at the demolition site. In order to
provide conditions for separation and removal of recyclable materials during the
demolition, they must have been identified beforehand (MARA, appendix 3). This
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is also relevant for the concrete to pass the material composition test and be

within the limits set as seen in table 4: “All crushed concrete”.
3.2 Environmental Protection Act (527/2014)

As previously mentioned, the timeframe for the notification for registration for the
reuse of crushed concrete can be found in 116 §, subsection 2, of the Environ-
mental Protection Act (527/2014). It states that the notification for registration
should be made the latest 60 days before the operation begins. The registration
is then due to occur within 60 days from when the notification was made. If infor-
mation is lacking from the notification, the registration is not due until 60 days

after all the information has been received.

As previously mentioned is the registration often done a lot quicker than 60 days,

and can be approved already within a few days (Jalké 2019).
3.3 Waste Tax Act (1126/2010)

As mentioned does the Waste Tax Act (1126/2010) affect the producers of reus-
able crushed concrete. 5 § states that waste for recycling (or reuse) can be
stored, if noticeably separated from a dumping ground, a maximum of 3 years
before a waste tax of 70 euros per tonne is added. An exemption from this is
crushed concrete that is to be reused at a dumping ground, for the construction
work needed in order to build, run or close the dumping ground, for which no tax
is added (Waste Tax Act 1126/2010 6 §). Waste tax is neither applied to a tem-
porary storage site (Waste Tax Act 1126/2010 3 §). In other words, the producers
do want to sell the crushed concrete within the three-year limit to avoid the waste
tax. This has become a problem for the producers in the Vaasa region, since

production currently is bigger than consumption.
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4 THE HANDBOOK

Part of this thesis is the creation of guidelines in the form of a handbook, where
the essential information for reuse of demolition concrete is gathered. The hand-
book is to be as easy to understand and follow as possible, in accordance with
VASEK’s wishes. Therefore, the following key concepts for creating an effective

handbook are taken into consideration.

One of the core concepts for an effective handbook has, through user polls al-
ready in the 1980s, been identified as the use of fewer words (Maynard 1982,
16). This is something that still is relevant, according to Forbes’ article “Seven
Ways To Create A Great Employee Handbook” (2017). A handbook benefits from
the use of fever words by, as Maynard (1982, 16) puts is, being “concise and
organized [which makes] for [a] quick retrieval of information”. However, Maynard
points out that too few words can cause issues, since different people need dif-
ferent things from a handbook, depending on how familiar they are with the sub-
ject. The target group should therefore be identified when creating a handbook

or any other type of guideline.

Something that goes hand in hand with keeping the handbook concise is keeping
it task-oriented instead of descriptive (Maynard 1982, 16). This mean the focus
should lie on what is needed in practice, rather than just a rewrite of the legisla-
tion. Another important point which is introduced by Forbes (2017) is to keep the
handbook current, which in this case is one of the core points since the legislation

update has caused some confusion (Penttinen-Kallroos 2019).

These four points, moderate word use, identification of the target group, task-
orientation, and keeping it current, together with a good design, since visuals can
ease understanding of a subject (Geraldi & Arlt 2015), are held in mind to create
a handbook that people unfamiliar with reuse of demolition concrete easily can
utilise, whilst highlighting information even those familiar with the subject can

have use of.

Therefore, has the handbook been structured so that it follows the registration
process described by the MARA decree (see chapter 3.1.2). The information from
the decree is presented in both text form and through figures. This allows for the
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quick retrieval of key information Maynard (1982) talked about, as well as provid-
ing the context needed for people unfamiliar with the reuse of crushed concrete.

Thus, both target groups are taken into consideration.

Since the registration process mainly consists of filling out a form, and one of the
key points of the handbook is to keep it task-oriented, the form has been divided
and each part gone through separately in the handbook. This allows for infor-
mation from the decree to be given concisely where it is needed, instead of having
long paragraphs explaining the decree. Visuals were also taken into considera-
tion for quick information retrieval, with highlights on key words in each section of

text. The same concept was used for the final report form.

Through discussions with people in the field, such as development managers,
people working within demolition and waste management, and officials from ELY
centres, it was concluded that use of one’s “own concrete” could be of interest to
those looking into using crushed concrete. In the MARA decree, this is not cov-
ered specifically, but the required quality management is (see chapter 3.1.3).
Since it in the registration form asks for proof of the quality management having
been done, no matter if the concrete is bought crushed or not, it was also con-
cluded that this could be of interest to the target groups and given its own chapter.
In the chapter highlights are again utilised, as well as quotations from the legisla-
tion, to make for easy information retrieval. Table 3 and 5 from this thesis can
also be found in the handbook, since they summarise key requirements for the
quality management set by MARA, again providing quick information retrieval.
Requirements that were not mentioned in the decree but still must be mentioned
in the “own concrete” chapter are a notification of noise and an environmental
permit, both required by the Environmental Protection Act (527/2014). In the
handbook these are not gone through in depth, due to the current availability and

cheap price of crushed concrete (see chapter 2.2).

The handbook has been created in both Finnish and Swedish, since Vaasa and
its surrounding area is bilingual (City of Vaasa 2017, 7). The Swedish version can
be seen in appendix 3. It is due to be noted, that there will be minor changes to
the handbook seen in the appendix, such as an addition of a list of accredited
laboratories in Finland that can do the analyses required for the QCS. The final,

complete version will be published by VASEK on their webpages.
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5 DISCUSSION

The first half of the discussion will focus on the so-called wins Korhonen et al.
(2018) introduced (see figure 1) and how the reuse of crushed concrete relates
to them, mainly the environmental and economic ones. The environmental wins
relate to a reduced usage of resources, both raw material and energy resources,
and a reduction of waste and emissions produced. The economic wins are fo-
cused on the reduction in costs of raw materials, energy and waste management,
and the improvement of the business image. The social aspects also mentioned
by Korhonen et al. (2018) are not deeply discussed but do play a part in the cir-
cular economy thinking. Circular economy in its core is holistic and very cooper-
ative and this can strengthen the communal spirit in a region. The second half of

the discussion focuses more specifically on the MARA decree and the handbook.

The main issue facing the reuse of demolition concrete at Fagelberget industrial
area is, as mentioned, the confusion regarding the updated legislation. At the
same time there is an abundance of already crushed concrete in Vaasa area,
which is one of the reasons it currently is very cheap (Sparf 2019). This is despite
the increase in expenses for demolition, since materials must be sorted and the
recyclable concrete identified, in order for it to fall under the MARA decree. One
can argue, that the expenses are partly payed back due to 1) the selling of the
crushed concrete and 2) the fact that mixed CDW is one of the most expensive
waste types to have processed by the local waste management company (Vaa-
san seudun jatelautakunta 2019, 8). Another factor affecting the price of the
crushed concrete is the 3-year storage limit put forward by the Waste Tax Act
(1126/2010), since the abundance has led to long storage times for the crushed

concrete producers and they would rather sell it cheaply than pay the tax.

Overall would the use of crushed concrete save money on many fronts, both for
demolition companies, through sales of sorted waste fractions (crushed concrete
and others), and builders / investors / entrepreneurs, by receiving a good quality,
cheap material. At Fagelberget industrial area the use of crushed concrete could
also be used as a “green” marketing tool to create an attractive business image.
Taking into consideration the carbonation of the concrete, it could even be seen
as a zero-emission material, depending on how the emissions are calculated.

This brings forward another topic for discussion, emission calculations.
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Emission calculations can give widely different results depending on what is taken
into consideration. Using crushed concrete as an example, if the fact that it is a
material that otherwise would end up in landfills is taken into consideration, one
would get different results to a calculation where this fact is disregarded. One
could also ask how that fact is transferred into a number and how transport, man-
agement and other emissions related to the waste management are offset by
emissions related to the reuse. The timeframe used for the calculations can also
have a big effect. Are the emissions for the crushed concrete calculated from the
time of demolition or from when the concrete was produced? Simply put, zero-
emissions sounds very good, but it is a very relative statement that could be easily
be tweaked in favour or disfavour of a material / product. Despite this issue with

calculating emissions, it can well be used for marketing purposes.

However, the environmental benefits would not just be marketing ploys, but also
real benefits. As del Rio Marino et al. (2010, 125) puts it, CDW “recycling enables
large quantities of resources to be used rationally which otherwise would have to
be extracted from the diminishing stock of non-renewable resources”. Savings,
both from an economic and environmental standpoint, would also be seen for
transport and the crushing. Concrete is usually located closer to building sites,
especially in cities where construction as well as demolition is ongoing, which
would decrease the need for transport and thus vehicle fuel needs. Concrete is
also easier than stone to crush, which would decrease the energy need when

crushing.

Crushed concrete would also create strong structures, especially for traffic routes
as seen in the previously mentioned example by Dettenborn (2013). The stronger
bearing-capacity could mean less need for upkeep and restorations, with saves
on expense, material and work load. An issue that has arisen from the concrete’s
ability to re-bind is how to access the water conduit valves without damaging
them. In Helsinki region this was solved by using crushed stone around the valves
instead of crushed concrete (HSY 2014, 1). In any case, when putting it simply,
many of the “wins” Korhonen et al. (2018) talk about could be seen both at Fagel-

berget and, in extension, the surrounding area.
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Regarding the legislation, not too many things were changed when it was re-
newed, but most of the confusion seems to stem from how it is now mainly fo-
cused on type of earthwork object rather than waste type when it comes to the
different requirements. This apparent confusion is one of the main points the
handbook tries to clear up, as well as being an introduction for new users to the
special requirements affecting crushed concrete. Therefore, was the decision to
divide the forms into parts made for the handbook where the relevant information
would be provided where it was necessary. Quotes from the legislation were also
included in the handbook to showcase where in the legislation the information
was taken from and where to find the source, all to help with the understanding

of which are the most important bits of information.

The use of one’s “own concrete” and to crush it oneself is a concept that might
appeal to many, since the crushed product do come at a price. However, there
are quite a few things that need to be kept in mind if one is to do the crushing,
the main point being that this is not covered by the MARA decree. The MARA
only covers the quality management, but for crushing at least a notification of
noise must be made, and for large-scale professional crushing an environmental
permit is needed (Environmental Protection Act 527/2014). As previously stated
in chapter 3.1 are the timeframes very different between a registration (which is
what the notification of noise falls under) and a permit, around 1 week versus one
and a half year respectively, and the price of them is affected by this timeframe
(longer time is more expensive). This difference in processing times is due to the
information included in a permit needing to be examined and investigated, since
a permit is given in situations where the activity otherwise would be illegal, whilst
a registration is done for a legal activity that could cause issues, e.g. crushed
concrete leaching harmful substances into nature. On top of the notification and
permit, the quality management must be done according to the MARA decree,
which would require quite a bit of planning in order to cover everything mentioned
in chapter 3.1.3. When looking at these factors, and the fact that crushed concrete
currently is very cheap in the Vaasa region, it is questionable whether doing the

crushing oneself would save any time or money.

One point to take notice of is the groundwater area class E (areas of ecological

importance) or the lack of its mentioning in the MARA decree. It could be as im-
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portant as classes 1 and 2 (important for the water supply and other areas suita-
ble for water supply respectively) (in conversation with Krister Dalhem, Senior
Officer at Ostrobothnia ELY, 09.04.2019) but since it is not mentioned in the
MARA decree it, at this stage, is not taken into consideration. However, even if
changed in the future it will not affect the extension of Fagelberget industrial area,
since the extension is not located on a groundwater area. The closest groundwa-
ter area is the Sepankyla-Kappelinmaki, half a kilometre away and located under
parts of the older area, which has not yet been reclassified according to the new
system but is still classified as class | (SYKE n.d.). The old system’s class | was
defined as important for the water supply and in need of protection, class Il as
groundwater areas suitable for water supply, and class Il as other groundwater
areas (Britschgi, Rintala & Puharinen 2018, 27). As can be seen differ the sys-
tems’ classification from each other. The difference between them lies in what
they are based on, the new classification system (class 1, 2 and E) being based
on water supply, whilst the old system (class I-lll) was based on administrative

practices.

The MARA decree will hopefully increase the reuse of concrete, since it is a ma-
terial that is relatively abundant and if not reused, would have to be landfilled.
This is very much needed if Finland is to reach the goal of a 70 % CDW reuse or
recycling rate set by the EU, especially since the rate was 26 % in 2014 (Okko
2014) and the new national waste plan has since pushed the ‘deadline’ back to
2023 (Ministry of the Environment 2018, 12). The MARA decree, together with a
more widespread knowledge of circular economy, could prove to increase the
focus on utilising reusable materials. It could also affect the planning and building
stages by limiting the amount of harmful substances used, which in turn greatly
would increase the reuse / recycling rates, since reuse / recycling would me made
easier. This might also lead to a reconsideration of the term ‘waste concrete’ in
the long run, since it could be classified as a resource rather than a waste mate-
rial. This reconsideration would simplify the use of the crushed concrete and
could create new possibilities for the material, since reuse of waste is more reg-
ulated than resource use. However, a change in legislation would take time and
the quality of the crushed concrete should be guaranteed in some way to avoid

environmental issues, so this reconsideration could be years away.
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In summary, an increase in the use of crushed concrete could benefit the region
in a multitude of ways, but it does not come without a change in mindset towards
circular thinking and a preparation to accept a new way of doing things. The
MARA decree and the handbook resulting from this thesis are stepping stones to
the change, but there is still work to be done.
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6 CONCLUSION

The aim of this thesis has been to find and identify the requirements for the reuse
of crushed concrete. They were then to be collected and presented in a hand-
book, providing an easy to follow guideline for entrepreneurs and businesses in-
terested in using demolition concrete as a base structure material within the cir-
cular economy cluster at Fagelberget industrial area. The thesis has also looked
at the reuse of crushed concrete in a broader context, taking larger impacts of

circular economy thinking and EU goals into consideration.

The requirements were found mainly in the MARA decree, covering usage areas,
limitations posed by the surroundings, and quality management. In the handbook
these are gone through mainly in the same order as they are in the required form,
to provide easy to understand, task-oriented guidelines that clear up the confu-
sion caused by the legislation update. The handbook covers more than what is
needed specifically for Fagelberget industrial area, such as the earthwork being
on top of a groundwater area, which means it can be used for other projects as
well and is not limited to the circular economy cluster at Fagelberget. In a broader
context has the reuse of crushed concrete its part in the change towards a circular
economy mindset, since it removes a material from the waste stream, giving it
new life as a resource. This provides a multitude of environmental, economic and

social wins the society as a whole can benefit from.

In conclusion, the handbook contains the guidelines for the first steps to use dem-
olition concrete and it has been approved by people working within the field. It
will be one of the stepping stones to increase the reuse of concrete in the region,
Fagelberget circular economy cluster being the starting point. It is also part of a
change towards a more circular economy that can help, in short term, Finland
reach the EU CDW reuse / recycling rate goal of 70 % and, in long term, create

a sustainable future.

A presentation of the final version of the handbook is held at the end on May 2019
and thereafter can both the Finnish and Swedish versions be found online
through VASEK’s webpages. However, as previously mentioned, it is due to be
noted that there might be slight differences to the one found in appendix 3, since

the handbook might get updated after the conclusion of this thesis.
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REKISTERQINTI-ILMOITUS
JATTEIDEN HYODYNTAMISESTA
MAARAKENTAMISESSA

Valtioneuvoston asetus erdiden jatteiden
hyédyntamisestd maarakentamisessa

{843/2017)
1A. HYODYNTAMISPAIKAN HALTIJA
Haltijan nimi Yritys- ja yhteisttunnus
Postiosoite Postinumero ja -toimipaikka

Yhteyshenkildn nimi ja yhteystiedot {osoite, puhelin, sdhkdposti)

Laskutusosoite (postiosoite tai verkkolaskuosoite)

[ Olen saanut kiinteiston omistajan suastumuksen jatteen hyddyntamiselle (taytettava jos hyddyntamispaikan haltija ei ole
hyddyntamispaikan omistaja)

Tiedot kiinteistonomistajasta (taytettava, ellei sama kuin haltija)
Kiinteistdnomistajan nimi Yritys- ja yhteistétunnus

Postiosoite Postinumero ja -toimipaikka

Yhteyshenkildn nimi ja yhteystiedot (osoite, puhelin, sédhkdpasti)

1B. VALIVARASTOINTIPAIKAN HALTIJA, JOS ON KOHDAN 4B MUKAISTA VALIVARASTOINTIA

Haltijan nimi Yritys- ja yhteistunnus

Postiosoite Postinumero ja -taimipaikka

Yhteyshenkildn nimi ja yhteystiedot {oscite, puhelin, sédhkdposti)

[ Clen saanut kiinteistén omistajan suostumuksen jitteen valivarastoinnille (tytettdvé jos vilivarastointipaikan haltija ei ole
valivarastointipaikan omistaja)

Tiedot vilivarastointipaikan omistajasta (téytettava, ellei sama kuin haltja)
Kiinteistdnomistajan nimi Yritys- ja yhteistunnus

Postiosoite Postinumero ja -toimipaikka

Yhteyshenkilén nimi ja yhteystiedot (osoite, puhelin, sahképosti)

2. ILMOITUKSEN TEKIJA, JOS JOKU MUU KUIN HYODYNTAMISPAIKAN HALTIJA

lImoituksen tekijan nimi Yritys- ja yhteisotunnus

Postiosoite Postinumero ja -toimipaikka

Yhteyshenkildn nimi ja yhteystiedot (osoite, puhelin, sdhkdposti)
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[[] Olen saanut oheisen litteen mukaisen valtuuden ilmeituksen tekemiseen hyadyntamispaikan haltijalta

Diaarinumero / sopimusnumera / muu tunniste (esim. sahkdposti}

3. TIEDOT HYODYNTAMISPAIKAN SIJAINNISTA

Kunta Kiinteistérekisterinumero(t)

Hyddyntamispaikan neljan kulmapisteen koordinaatit tai vaylilla alku- ja loppupisteiden koordinaatit kokonaislukuna (ETRS-
TM35FIN tasokoordinaatistossa, GPS-paikantimella tai kartalta esim. hitps://asicinti. naanmittauslaitos.fi'karttapaikka’

Nro Ita (E) Pohjainen (N}
1
2
3
4
[ Liitteena tiedot hydyntamispaikan sijainnista kaordinaatteineen merkittyna asemapiirrokseen tai karttaan, johon rakenne
on rajattu
Osoite Postinumero ja -toimipaikka
Tienumero ja tieosa (jos tiealueella) Muu tieto

Hyodyntdmispaikka ei sijaitse
[] asumiseen tai lasten leikkipaikaksi tarkoitetulla alueella
| luonnonsuojelutarkoitukseen osoitetulla alueella
[ ravintokasvien viljelyyn tarkoitetulla alueella
sisdmaan tulvavaara-alusella
[] 1- tai 2-luokan pohjavesialueella
[] alle 30 metrin etaisyydelld talousvesikaytissé olevasta kaivosta tai vedenattamosta

[] Etaisyys pohjaveden pintaan on yli 1 m

Yli 1 m etdisyys pohjaveden pintaan on todennettu seuraavasti:
[] koekuoppa
[ talousvesikaivot
[ pohjavesiputket
[ karttatarkastelu
[ muu, mika?

Tarkempi kuvaus arviointimenettelysta (kaivojen /pohjavesiputkien/koekuoppien lukumaara tms.):

Hyddyntamispaikan etdisyydet lahimpéén (jos enintadn 200 m etdisyydelld):

* 1-tai 2-luckan pohjavesialueeseen metrid
« talousvesikayttoon tarkoitettuun kaivoon tai lahteeseen metrid
s vesistddn (jarvi, joki, meri, puro) metrid

4A. TIEDOT VALIVARASTOINNISTA

Hyddynnettdvaa jatettd varastoidaan véliaikaisesti
[ hyadyntamispaikalla vilkkoa ennen maarakentamisen aloittamista.

[] kohdassa 4B ilmaitetussa valivarastointipaikassa viikkoa ennen maarakentamisen aloittamista.

HyGdynnettava jale suojataan seuraavalla menetelmalla:
[ katettu rakennelma

[ suojapeite

1 muu, mika?

[ ei suojausta, perustelut:
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4B. TIEDOT VALIVARASTOINTIPAIKAN SIJAINNISTA

Kunta Kiinteistorekisterinumerot

Keskipisteen koordinaatit kokonaislukuna (ETRS-TM35FIN tasckoordinaatistossa, GPS-paikantimella tai kartalta esim.
https://asiointi. naanmittauslaitos fi'karttapaikka/

Ita (E): Pohjoinen (N):

[ Liitteena tiedot valivarastointipaikan sijainnista koordinaatteineen merkittynd asemapiirrokseen tai karttaan

Osoite Postinumero ja -toimipaikka

Muu tieto

Vilivarastointipaikka ei sijaitse

[] asumiseen tai lasten leikkipaikaksi tarkoitetulla alueella

Il luonnonsuocjelutarkoitukseen osoitetulla alueella

[ ravintokasvien viljelyyn tarkoitetulla alueella

[[] sisamaan tulvavaara-alueella

[[] 1- tai 2-luokan pohjavesialueella

[ alle 30 metrin etdisyydelld talousvesikaytdssa olevasta kaivosta tai vedenottamasta

[] Etaisyys pohjaveden pintaan on yli 1 m

¥li 1 m etdisyys pohjaveden pintaan on todennettu seuraavasti:
[ koekuoppa
[ talousvesikaivot
[ pohjavesiputket
[ karttatarkastelu
[ muu, mika?
Tarkempi kuvaus arviointimenettelysta (kaivojen / pohjavesiputkien / koekuoppien lukumé&ara tms.):

Vélivarastointipaikan etdisyydet ldhimpé&an (jos enintdén 200 m etdisyydella):

« 1-taj 2-luckan pohjavesialuesseen metrid
+ talousvesikayttoon tarkoitettuun kaivoon tai ldhteeseen metrid
s vesistddn (jarvi, joki, meri, puro} metrid

5. TIEDOT MAARAKENTAMISKOHTEESTA

Maarakentamiskahde (rasti ruutuun): Jatetta sisaltava rakennekerros
[ vayla [ paallystekerros

[ kentta [ kantava kerros

7 valli [ jakava kerras

[] pohjarakenne, teollisuusrakennus [ suodatinkerros

[] pohjarakenne, varastorakennus [] pengertayte

[] metsaautotie, tuhkamursketie [ keventava kerros

] metsaautotie, massiivituhkatie ] muu, mika?

[[] Jatteiden yhteenlaskettu kerrospaksuus ei missadn kohtaa maarakentamiskohdetta ylita suurinta asetuksessa sallittua
rakennekohtaista kerrospaksuutta

Lyhyt tarkentava kuvaus maarakentamiskohteen kayttétarkoituksesta:

] Paallystetty asetuksen vaatimusten mukaisesti ] Peitetty asetuksen vaatimusten mukaisesti (vaatimukset
{vaatimukset tayttdohjeessa) (ei koske paillystekerroksia) tayttéohjeessa) (ei koske pasllystekerroksia)

Padllysteend kaytettavd materiaali Peittdvan kerroksen paksuus

Muut sovelletut keinot imeynnan vahentamiseksi Peittamiseen kaytettdva materiaali

[ Liitteena tarvittavat periaatepoikkileikkaukset, johon eri kerrokset an merkitty

Rakennuskohde on seuraavan
[ suunnitelman
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1 luvan
[ imoituksen
[ kunnan rakennusjarjestyksen
[ muun, minka?
mukainen yksildity tieto siitd dokumentista tai muu vastaava tunnistetieto, johon rakentaminen perustuu:

6A. HYODYNNETTAVAN JATTEEN LUOVUTTAJAN* NIMI JA YHTEYSTIEDOT

Nimi Yritys- ja yhteisétunnus

Postiosoite Postinumero ja -toimipaikka

Yhteyshenkildn nimi ja yhteystiedot (oscite, puhelin, sahkdpasti)

*Jatteen luovuttajalla tarkoitetaan joko jatelain mukaista jatteen tuottajaa, jonka toiminnasta syntyy jatetta tai jonka esikasittely-, sekoittamis- tai
muun toiminnan tuloksena jatteen ominaisuudet tai koostumus muuttuvat taikka muuta elinkeinonharjoittajaa, joka luovutiaa jatetta taman
asetuksen mukaiseen hyddyntamiseen.

6B. TIEDOT HYODYNNETTAVASTA JA VALIVARASTOITAVASTA JATTEESTA

Jitteen nimike Kokonais- | Vilivaras- Rakennekerros
maéra tointi Enimméis-
{tn) (tn) o paksuus
Rakenne rakenteessa
(m)

Betonimurske seka kevytbetoni- ja kevytsorajattest
| (j&tenimikkeet 10 13 14, 1701 01,1701 07ja191212)

Kivihiilen, turpeen ja puuperdisen aineksen polton lento-
tuhkat (jatenimikkeet 10 01 02, 1001 03, 100117 ja 18 01
14), pohjatuhkat (jatenimikkest 10 01 01,1001 15 ja

19 0112) ja leijupetihiekka {jatenimikkeet 10 01 24 ja

19 01 19)

Tiilimurske (jatenimikkeet 10 12 08 (vain tiilijate) ja 17 01 02)

Astalttimurske tai -rouhe (jatenimike 17 03 02)

Kasitelty jatteenpolton kuona (jatenimikkeisiin 19 01 12,

19 12 09 tai 19 12 12 kuuluvat kasitellyt jatteenpolton
kuonat)

Valimohiekat (jatenimikkeisiin 10 02 08, 10 09 12, 10 10 08.
10 10 12 kuuluvat valimohiekat pois lukien valimopdlyt)

Kalkit {jatenimikkeet 10 13 04, 10 1301, 1013 13, 03 03 09)

Kokonaiset renkaat ja rengasrouhe {jétenimike 16 01 03)

Rakenteesta poistettu jate, mika?

“Rakenteet: padllystekerros, kantava kerros, jakava kerros, suodatinkerros, pengertiyte, keventavi kerros, muu

[] Jatteen hyddyntaja an varmistanut jatteen luovuttajalta, etta laadunvalvonta on hoidettu asetuksen vaatimusten mukaisesti

[[] Liitteena tiedot jatteen luovuttajan laadunhallintajirjestelmasta

[ Liitteena jatteen luovuttajan selvitys jatteen sisaltamista haitallisista aineista ja muista ominaisuuksista liitteen 2 mukaisesti.
Liitteessa on oltava mukana raportti, joka sisaltad naytteenottosuunnitelman, kuvauksen néytteenotosta, mittaustulokset,
tiedot tutkimuslaboratorion patevyysalueesta ja tutkimuksiin kéytetyistd vitemenetelmistéd seka tiedot kdytettyjen
menetelmien akkreditoinnista ja menetelmien mittausepavarmuuksista

[ Liitteena selvitys jatteen teknisesta kelpoisuudesta maarakentamiskohteeseen (CE-merkintatiedot tai tucteseloste tai
naiden puuttuessa tilaajan, urakeitsijan tms. todistus jatteen teknisesta kelpoisuudesta kohteeseen)

7. JATTEEN HYODYNTAMISEN JA VALIVARASTOINNIN ARVIOITU ALOITUS- JA
PAATTYMISAJANKOHTA

Jatteen hyddyntaminen aloitetaan

Jatteen hytdyntdminen paattyy

Jatteen valivarastointi aloitetaan
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Jatteen valivarastainti paattyy

8. PAIVAMAARA JA ALLEKIRJOITUS
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Appendix 2. MARA Final Report

SYKE. 2018. 6032a loppuraporttiomake. Handbook. https://bit.ly/2U4Cyq7

1. ILMOITTAJA

1(2)

LOPPURAPORTTI JATTEIDEN
HYODYNTAMISESTA
MAARAKENTAMISESSA

Valtioneuvoston asetus erdiden jatteiden
hyddyntdmisesta maarakentamisessa (843/2017)

Nimi

Yritys- ja yhteisbtunnus

Postiosoite

Postinumero ja -toimipaikka

Yhieyshenkilén nimi ja yhteystiedot (osocite, puhelin, sdhkdposti)

2. REKISTEROINTI-ILMOITUKSEN DIAARINUMERQ

Diaarinumero

3. HYODYNNETYN JATTEEN MAARA JA KERROSPAKSUUS RAKENTEESSA

Jétteen nimike

TOSs
Kokonaismaara E:;?:;it‘s‘
(tn) Bokenne rakenteessa

(m)

Betonimurske sekd kevytbetoni- ja kevytsorajatteet
(jatenimikkeet 10 13 14, 17 01 01,17 0107ja 1912 12)

Kivihiilen, turpeen ja puuperaisen aineksen polton lentotuhkat
(jatenimikkeet 10 01 02, 10 01 03, 1001 17ja 19 01 14),
pohjatuhkat (jatenimikkeet 10 01 01,10 01 15 ja 19 01 12) ja
leijupetihiekka (jatenimikkeet 10 01 24 ja 1901 19)

Tiilimurske (jatenimikkeet 10 12 08 (vain tiiljate) ja 17 01 02)

Asfalttimurske tai -rouhe (jatenimike 17 03 02)

Kasitelty jatteenpolton kuona (jatenimikkeisiin 19 01 12,
19 1209 tai 19 12 12 kuuluvat kasitellyt jtteenpolton kuonat)

Valimohiekat (jatenimikkeisiin 10 09 08, 10 09 12, 10 10 08,
10 10 12 kuuluvat valimohiekat pois |ukien valimopélyt)

Kalkit (jatenimikkeet 10 13 04, 10 13 01, 10 13 13, 03 03 09)

Kokonaiset renkaat ja rengasrouhe (jatenimike 16 01 03)

Rakenteesta poistettu jate, mika?

*Rakenteet: padllystekerros, kanlava kerros, jakava kerros, sucdatinkerros, pengertayte, keventava kerros, muu

4. JATETTA SISALTAVAN RAKENTEEN SIJAINTI MAARAKENT AMISKOHTEESSA

Hyddyntamispaikalla loleutuneen jatteen sijoituksen neljan kulmapisteen koordinaatit tai vaylila alku- ja loppupisteiden
koordinaatit kokonaislukuna (ETRS-TM35FIN tasckoordinaatistossa, GPS-paikantimella tai kartalta esim.
https ://asiointi. maanmittauslaitos. fi/ karttapaikka/

Nro Ité (E) Pohjoinen (N)
1
2
3
4

[[] Liitteen tiedot toteutuneesta jatteen sijpituksesta koordinaatteineen merkittyns asemapiirrokseen tai karttaan, johon

toteutunut rakenne on rajattu

6032a (01.2018 1


https://bit.ly/2U4Cyq7

41

5. PAIVAMAARA JA ALLEKIRJOITUS

2 (2)

6032a (01.2018



42

Appendix 3. The Handbook.

HANDBOK

Statsridets forordning om atervinning av
vissa avfall i markbyggnad (843/2017)

Anvandning av
betongkross

Ida Smedlund
Maj 2019

I

VASEK I kogsnm

Europeiska unianen

iveeA R

Héiovkraft
franEU

2014—2020

1(22)




43

INNEHALL

VA Or BEEONEKIOSS? . oueeeireecireeeirererrnerstaeaesseesssessesansesssenesssneessssassesassesansesssessnanas
Nar galler MARA for betongkross?.......ccuvecinmmeeimmnminenn s issssssmsasesesensesesessssssssasae
Hur har férordningen forandrats?.......cccvciecsiscnsmimmsns s s s sesse e sessssssasanees
6 krav som maste uppfyllas ndr betongkross anvands ........ccvvininenniiininiininnane.
VEM GOR VAD?....cocurmerererucnsaemeenssssenssssesasessssssesnasasasacassssssnesssssss sesessossenssasasnsasnssnen
Den obligatoriska kvalitetskontrollen.........eiinennsnessrss s e

Provtagningen iusiviisannimmaisidiaimmsimianiniinianmamaisaing
BT AT s pusmysom s an 0 s m R A RS ST A S HH 8 A A S SR 45 RSB A e AR AR
Braatttaredapa....
ARA AN MRLAN 5o it s o G S i vkt
DB R Z i iumeen i s e e S G i S B N o
BNBL A, o eorssensvsmaromsmsmer s an s E A A AR B A SRR R R S SRR A A A A R TR A SRS SR S A
DB L icivisiivisiaviem i i s o S T A R R S R TS T T i
I —
DB B v s s oS S s P T R SRR R
DIBLTEE orierwonsensmnisn s s o oo s v B kA T A S R M A Y R A oL
Nodviindiga bilagor cciaiiniannuiiaaaiinianasnainaiisdaiaimiiaanas 17
Del 12 s s e SR8
D BERTE cvcsns s smm viainrs s oo SR R AT R S R VRO AU TR R S R
o L T T e )

W W oo~ o kW NNNN

= e e
bk W N O

Bilaga 1 = KVl et SKEBVL csumsevsrivnsssrssaresssssnnnssssssntinssisosssnvorssnnss misossnssarasssvinsssssmnen. 20

2 (22)



44

INTRODUKTION

Varfor betongkross?

Betongkross dr ett ekonomiskt och miljévianligt alternativ till kross av natursten. Tack
vare statsrddets férordning om dtervinning av vissa avfall i markbyggnad (843 /2017),
dven kallad M ARA, har férutsattningar skapats fér anvandning av avfallshetong i form
av betongkross. En ékad anvindning av betongkross skulle minska behovet av natur-
sten, vilket sparar bade pa resurser och var naturliga omgivning. Dessutom &r betong-
kross ett dtervunnet material som ofta finns tillgingligt relativt nira konstruktions-
platsen, vilket sparar pa koldioxidutslapp, bidde genom ett minskat behov att krossa
nytt, icke férnybart material, samt transport.

Nar géller MARA f6r betongkross?

Betong som rdknas som avfall (avfallskategorierna 10 13 14 = betongkross fran
produktion, 17 01 01 = betong, 17 01 07 = blandning med betong, meninte med tegel,
klinker och keramik som innehéller farliga dmnen) kan atervinnas som betongkross
utan miljotillstand om det uppfyller de krav som stills i MARA -férordningen. Uppfylls
kraven behover endast en re an goras.

MARA giller inte for betongkross om

Det tog i medeltal markbyggnadsplatsen ligger pa ett:

5 mdnader for ett miljétillstand
i viistra och inre Finland att ga igenom 2015. - grundvattenomrade i klass 1
eller2,
- omrade avsett for boende eller
som lekplats,
- omrade anvisat for naturskydds-

Behandlingstiden®* féren
registreringsanmdlan drca 1 v

Betongkross far anvindas i:

dndamal,
- trafik och plankonstruktioner (t.ex. olclllmgiomrade (néringsvéxter),
parkeringar och sportplaner), samti E'_ erpa ftt _— .
; T ; riskomrade for Gversvdmning i
- geokonstruktioner for industri- och F——
inlandet.

lagerbyggnader.

*herdknad frin att all information dr infdmnad och komrekt

3(22)
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INTRODUKTION

Hur har férordningen forandrats?

Férordningen 843/2017 tradde i kraft 1.1.2018 och ersatte den tidigare férordningen
591/2006. Utgangspunkten och malen dr samma, men en del férandringar har gjorts.
Férdndringarna giller

- valmdjligheter,
o urvalet av avfallsmaterial och tillampningsomraden har dndrats och blivit
bredare,
- gransvdrden,
o nu definieras de enligt atervinningsobjekt (tidigare enligt avfallstyp), och
- kvalitetshanteringskrav,
o pa grund av utdkade valmdjligheter i férordningen definieras nu ocksa
kvalitetshanteringskrav, sasom
= studie av avfallsmaterialet och
= dokumentation av avfallets atervinningsinformation.

MARA-asetuksen soveltamisohje 2018, 5.2

6 krav som maste uppfyllas nir betongkross anvands

1. Betongkrosslagret far vara max 1,5 m tjockt.
2. Betongkrossets utlakning och koncentration av vissa imnen maste vara lagre &n
gransvirdena (se bilaga 1 - kvalitetskrav).
3. Kvalitetskontrollen har utférts enligt bilaga 3 i férordningen.
Markbyggnadsprojekt som innehaller betongkross maste tackas eller belidggas.
5. Avstdndet mellan betongkrosslagret och
a. den hégsta grundvattennivan maste vara minst 1 m.
b. en brunn, hushallsvattenkilla, sjoar, tjdrnar, dlvar, backar och liknande,
samt konstgjorda sjoar, kanaler och motsvarande maste vara minst 30 m.
6. En blandning (betongkross + annat) som forbédttrar betongkrossets tekniska
egenskaper maste fortfarande uppfylla kvalitetskraven.

-

MARA (843/2017) 4 §
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5 (22)
4
e Bygglov / Atgirdstillstand
* Meddela 6nskemal att anvidnda betongkross
e MARA anmadlan
* Fyll i blanketten och kom ihag bilagorna
ca. 1 vecka*

e MARA beslut

» M3ste fas FORE betongkross tas emot

¢ Inforskaffande av betongkross

* Bygga

¢ MARA slutrapport

» Viktigt sista moment

€E€C€€CE€L

*berdknad fran att all information dr infimnad och korrekt
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Nedan kan ses en dversikt om vem som skoter vad
nar betongkross ska anvdndas. Som kan ses finns
det egentligen tvad vigar att ga, endera sa att

Véirt att notera
kross = fiirdig produkt
pulveriserad = férbehandling for att

betongkross kops in eller s att atervinnings- f& bort metall féire krossning

platsens dgare / byggaren krossar sjilv. Oberoende

vilken av vigarna som viljs maste det ses till att kvalitetskontrollen dr gjord. Kvalitets-
kontrollen MASTE géras av den som krossar betongen.

_ Bygglov /
Atgérdstillstand

Betongkross

Kvalitetskontroll

MARA anmalan

MARA beslut

MARA slutrapport

*Atervinningsplatsen

Atervinningsplatsens
innehavare

Krossa sjélv
Képs firdig (se Egen
betong)

Sdljaren av
betongkross

A-platsens* Annan A-platsens* Annan
innehavare (fullmakt) innehavare [fullmakt)

NTM-centralen

Atervinningsplatsens
innehavare

6 (22)
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EGEN BETONG

Detta ska géras av den som Gverldmnar

betongkrosset om féardig kross inférskaffas till

dtervinningsplatsen.

For att sjilv krossa betong maste atmin- Kvalitetskontrollen bestér av 2 delar:

stone en bulleranmilan géras och vid
storskalig professionell verksamhet
behdvs ett miljdtillstand. Det firdiga
krosset maste uppfylla alla de kvalitets-
krav som finns omnamnda i bilaga 1 och
kvalitetskontrollen ska goras i enlighet
med forordningens bilaga 3.

Den obligatoriska kvalitetskontrollen

Detta ska dtminstone ingdi kvalitetssdkringssystemet:

1. avfall och avfallskategori,
a. den arliga mingden (endast for produktion
vid en anldggning),
2. kvalitetskontroller (se nista sida},
3. lagrings-, behandlings- och mottagningsanvisningar,
a. om betong fran olika ursprung behandlas pa
samma stille,
4. ansvariga personer och deras behérighet,
. utvidrderings- och auditeringsplan, samt

i

1. Kvalitetssadkringssystem.
2. Kvalitetskontroller.

a. Provtagning.

b. Analyser avavfall.

"kvalitetssdakringssystem][et
finns till] for att ta fram
identifierbara och sparbara
uppgifter /.../ [sa] att det
avfall som dverldmnas for
atervinning uppfyller de

krav som stills pé det”
M

3/2017) bilaga 3

6. uppfdljning, rapportering och dokumentering av undersdkningsresultaten.

7 (22)
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EGEN BETONG

(valitetsk 2 girs somtidigare sagt med tvd metoder - provtagning och analyser
- ach de delar som &r specifika for betongkross kommer gas igenom nedan.

Provtagningen
“Vid planering och genomférande

Miljédugligheten hos betongkross (samt |dtthetong- avprovtagningentillimpas princip-
kross och lattklinker) undersdks med erna enligt standarden SFS-EN
14899 [.../ och Europeiska stan-

- ett samlingsprov, vars max totalmassa &r . giseringskommitténs (CEN) tek-

10 000 ton, uppgjort av

niska rapporter samt markbygg-
- atminstone 20 st. delprov.

nadsbranschens egna standarder.”

Avfallsbetong fran produktion vid anliggning:

- Regelbunden undersékning pa
o den kontinuerliga avfallsstrommen vid anldggningen, eller pa
o behandlat avfall som levereras till &tervinning.

- For avfallshetong som levereras till dtervinning maste utlakningen och kon-
centrationen av skadliga amnen uppfylla kvalitetskraven (se bilaga 1). Detta
bestidms med dtminstone ett samlingsprov.

o Betongen kan behandlas och undersikas igen for att uppfylla kraven.
o Delprovernaskatas sa att de representerar hela avfallspartiet.

MARA (843/2017) bilaga 3, punkt 2.1a

Avfallsbetong fran bygge eller rivning:

- Undersokning ska goras fér varje enskilt bygg- eller rivningsobjekt.

o N&r betongavfall Gverldmnas till &tervinning ska, genom atminstone ett
samlingsprov, utlakningen och koncentrationen av skadliga dmnen,
materialférdelningen och mdngden féroreningar bestimmas.

- Irivningsobjekt maste betong som gar att dtervinna identifieras fére rivningen
borjar, rivningen ska sedan goras sa att sortering ar méjlig.

o UWtlakning och koncentration av skadliga dmnen, materialférdelning och
mangd féroreningar ska undersdkas i det fardiga krosset.

MARA (843/2017) bilaga 3, punkt 2.1h
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EGEN BETONG

Analyser

Analyser ska goras for alla de amnen som finns
upprdknade i bilaga 1 tabell 2. | tabellen nedan
(tabell 1) kan de testersomska géras och urvalet
av standarder/specifikationer de ska félja ses.
Nar resultaten jamfors med gransvardena tas

inte matosdkerheteni beaktande.

"Analyserna av skadliga @mnen ska
goras vid ett ackrediterat laboratorium
vars ackrediterade kompetensomrade
ska omfatta de analysmetoder som
anvénds. Laboratoriet ska ha ackredi-
terats av ett sadant ackrediterings-
organ vars kompetens faststélits vid
sakkunnigbeddmning enligt internatio-

Om betongen ar ren och kommer fran betong- nella avtal om erkénnande i enlighet

industrin behdver materialférdelning, fororen-
ingar och flytande féroreningar inte undersékas.

Tabell 1. Standorder/Specifikationer for test av skadliga

dmnen i betongkross.

med enhetliga internationella bedém-
ningsgrunder.”

[} 543/2017) bilaga 3

Standard/Specifikation

Utlakning Perkolationstest
Tvastegs skaktest
Lakvatten

Lost organiskt kol

(poC)
Koncentration Oljekolviten
PCB
PAH
Materialférdelning,
fororeningar och
flytande féroreningar

MARA (843/2017) bilaga 3, punkt 2.2

CEN/TS 14405
SFS-EN 12457-3
SFS-EN 12506
SFS-EN 13370
SFS-EN 16192
CEN/TS 14429
CEN/TS 14997
SFS-EN 14039 eller
motsvarande

EN-933-11

9 (22)
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FORE ANMALAN

Notera att 6nskan att anvinda betongkross
MASTE meddelas redan vid bygglovs- /
atgdrdstillstindsansdkan till kommunen.

Bra att ta reda pa

MARA-anmaélan underldttas och gar snabbare
igenom om du &r sédker pa att du har tillgang
till foljande information:

"Denna forordning tilldmpas pa sadan
yrkesmissig atervinning /../ och pa
tillfallig lagring i samband med detta, ndr
byggandet och den tillfilliga lagringen
baserar sig pa en lagstadgad plan, ett
tillstand eller ett anmalningsforfarande
eller pa kommunens byggnadsordning.”

0 Kontaktuppgifter till:
O (Uppgiftslamnaren).
O Atervinningsplatsens lige.
O Koordinater (ETRS-TM35FIN).
MARA ANMALAN: Del 3).

forordningens krav.
O Kvalitetskontrollsystem.

O Innehavaren av dtervinningsplatsen (markbyggnadsplatsen),

O (Innehavaren av den tillfilliga lagringsplatsen,)

[ Adress och fastighetsregisternummer.

O Information om omgivningen (fér ndrmare information se

(] Bevis pa att krosset har genomgéatt en kvalitetskontroll och uppfyller

O Betongkrossets tekniska lamplighet (CE-markning, varudeklaration,
eller intyg dver avfallets tekniska lamplighet).

10 (22)
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10

MARA ANMALAN

MARA anmalan dr uppdelad i 8 delar,
- del 1-4: kontaktuppgifter och bakgrundsinformation,
- del 5: information om markbyggnadsobjektet och hur
krosset anvands,
- del 6: krossets ursprung, och
- del 7-8: tidtabell och underskrift.

MARA blanketter

En anmélningsblankett som kan editeras kan hittas pd Miljo-
forvaltningens gemensamma webbtjidnst (skanna QR-koden
eller gain pa https://bit.ly/2TAKNdu).

Del 1-2

Del1 av registreringsanmailan dr uppdelad i tva, del 1A fragar efter kontaktuppgifterna
till atervinningsplatsens innehavare medan del 1B fragar efter kontaktuppgifterna till
den tillfilliga lagringsplatsen (om den &r annan dn atervinningsplatsen).

1A. INNEHAVARE AV ATERVINNINGSPLATSEN
Innehavarens namn FO-nummer

Postadress Postnummer och ort

Kontakipersonens namn och kontaktuppgifter (adress, telefon, e-post)

Faktureringsadress {postadress eller natfakiureringsadress)

[ Fastic Ag har gett sitt yeke till Atervinning av aviallet (bér fyllas | om innehavaren av Atervinningsplatsen inte &r
agare till atervinningsplatsen)

Uppgifter om f

agaren (bor fyllas i, om denna inte &r samma som innehavaren)

Denna ska ALLTID fyllas i

Fastighetsagarens namn FO-numm
Postadress Postnummer och ort
Kor personens namn och ppoifter {adress, telefon, e-post)

Del 1B behdver bara fyllas i ifall den tillfalliga |
Atervinningen.
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11

1B. INNEHAVARE AV DEN TILLFALLIGA LAGRINGSPLATSEN, OM TILLFALLIG LAGRING EN-
LIGT PUNKT 4B FOREKOMMER

Innehavarens namn FO-nummer
Posladress Postnummer och ort
Kontakip namn och ifter (adress, telefon. e-post)

Fastig 0 har gett sitt yoke till tilltallig lagring av avfall (bar fyllas | om innehavaren av den tilltalliga
lagringsplatsen inte &r agare till lagringsplatsen)

Uppgifter om agaren till den tillfélliga lagringsplatsen (bor fyllas | om denna inte &r samma som

innehavaren)

Fastighetsigarens namn FO-nummer
Postadress Postnummer och on
Kontaki namn och | kiuppgifier (adress, telefon, e-post)

Del 2 ska enbart fyllas i om blanketten ar ifylld av ndgon annan &n innehavaren av
atervinningsplatsens.

2. UPPGIFTSLAMNARE, OM ANNAN AN INNEHAVAREN AV ATERVINNINGSPLATSEN

Uppgiltsiamnarans namn FO-nummer
Postadress Postnummer och ort
Kontaks nens namn och | kiuppgifter (adrass, telefon, e-post)

[ Innehavaren av &tervinningsplatsen har gett mig en fullmakt enligt bilagan med tanke pa anmélan
Diarienummer { avialznummer / annan identifikation (t.ex. e-post)

Kom ihag bilagan
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MARA ANMALAN

Del 3

I del 3 ska atervinningsplatsen lige anges, bide med adress
och koordinater. Notera att koordinaterna ska anges enligt
ETRS-TM35FIN och tas som fyra hérnkoordinater eller, for
trafikleder, som start- och slutpunkt. Koordinaterna kan tas

13 (22)

med GPS eller pd karta (skanna QR-koden eller ga in pa

https://bit.ly/2VUkyvh).

3. UPPGIFTER OM ATERVINNINGSPLATSENS LAGE

Lantmateriverket—
Kartplatsen

Kommun Fastighetsregisternummer

koordinatsystemet ETRS-TM35FIN, med GPS-positionerare eller pa karta t.ex.
hitps:i'asiointi nmittauslaitos. fi'k; ikkay Tlang=sv /)

Atervinningsplatsens fyra harnkoordinater eller i friga om trafikleder stan- och slutpunkiernas koordinater som heltal (i plan-

g Nr st (E) Nord (N}

ag 1

L]

E 2

3

=]
g 4

= " i
= |:| Som bilaga féljer uppgitter om atervinningsplaisens lage angivet med koordinater pa en planritning eller karta dar
E kanstruktionen har avgransats

o Adress Postnummer och o

=

Vagnummer och vagavsnitt (ifall inom vagomrade) Annan infarmation

Bilaganska ange

- atervinningsplatsens koordinater,
- grundvattenomraden (klassificerade),
vattentdkter och vattendrag.

Dessutom ska information om omgivning anges.
Informationen berdr vad omradet &r avsett till och
nirheten till vatten. P4 nista sida kan de olika
kriterierna ses och det ar bara att kryssaav.

“uppgifter om atervinnings-
platsens ldge angivet med
koordinater pa en planritning
eller karta dir konstruktionen
har avgrdnsats samt nérliggan-
de grundvattenomraden och
derasklasser samt vattentikter
och vattendrag”

12
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MARA ANMALAN

Ater asf ar inte belag
[ i ett omrade som ar avsett fér boende eller som lekplats far barn
D i ett omrade som i far a al

[J i et omrade som &r avsett fir adling av néringsvaxtar

[ i ett omrade med tversvimningsrisk i inlandet

[] i et grundvattenomrade av klass 1 och 2

|:| mindre &n 30 meter fran an brunn eller vattentakt vars vatten anvénds som hushallsvatien

[ Avstandet till den higsta grundvattennivan ar tiver 1 m

At avstandet &r Gver 1 m har konstaterats pa féljande satt:
pravgrop
[ hushalisvattenbrunnar
[ grundvatienrse
[ kartstudier
[ annat, vad?

Kryss kravs i alla 7 rutor

and fran ater till nérmaste (om avstandet dr higst 200 m)
* grundvattenomrade av klass 1 eller2 _____ mater

+  brunn eller kélla vars vatten anvands som hushallsvatten meter

»  vattendrag (sjd, &, &lv, hav, back) meter

En mer detaljerad beskrivning av beddmningsforfarandet (antalet brunnar / grundvattenrdr / provgropar e.d.):

Del 4

14

(22)

13

(eS11A0) w pg / (uarzeapunis)
W T 3SUIW }2PUBISAY

I del 4 tas den tillfalliga lagringen av betongkrossen upp. Lagringen far inledas tidigast
fyraveckor fore atervinningen. Ifall betongen &r skyddad kan lagringen inledas upp till

tolv manader fore sjdlva dtervinningen.

4A. UPPGIFTER OM TILLFALLIG LAGRING

Det avfall som ska atervinnas lagras tillfalligt

[ pa atervinningsplatsen veckor innan markbyggnaden inleds.,

[ pa den tillf&lliga lagringsplats som anges | punkt 48 wveckor innan markbyggnaden Inleds.

Vilj inrl

Det aviall som ska atervinnas skyddas pa I6ljande satt:
[ tackt konstruktion

I:| presanning

D annat, vad?

[ inget skydd, motivering:

Japeugw ZT-T

Sup3e

Del 4B ska enbart fyllas i om den tillfdlliga lagringen sker p2 nagon annan plats @n

atervinningen.

| 10} sAeIy
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MARA ANMALAN

Kom ihag bilagan

Ila 7 rutor

dvsia

Kryss kr

Del 5

I del 5 ska den grundlaggande informationen

4B. UPPGIFTER OM DEN TILLFALLIGA LAGRINGSPLATSENS LAGE

Kommun F egisternummer

Mittpunktens koordinater som heltal (i plankoordinatsystemet ETRS-TM35FIN, med GPS-positionerare eller pa karta t.ex.
hitps://asioinfi maanmittauslaitos. filkartiapaikka' lang=sv

Ost (E): Nord (M):

[ Som bilaga f@ljer uppgifter om den tillfélliga lagringsplatsens lage angivet med koordinater p en planitning eller karta

Adress P och orl

Annan infermation

Den tillialliga lagr ar inte bela

[ i et omrde som & avsett fér boende eller som lekplats fir barm

[] i et omrade som anvisats fér naturskyddsandamal

|:| i ett omrade som &r avsett 1 odling av néringsvixter

D i ett omrade med Gversvamningsrisk i inlandet

D i et grundvattenomrade av klass 1 och 2

] mindre &n 30 meter fran en brunn eller vattentikt vars vatten anvinds som hushéllsvatten

[ Avstandet till den hdgsta grundvatiennivin & dver 1 m

At avstandet &r dver 1 m har konstaterats pa iljande satt:
provgrop
D hushallsvattenbrunnar
[ grundvattenrér
[ kartstudier
[ annat, vad?
En mer detaljerad baskrivning av bedémningsfdrfarandet (antalet brunnar / grundvattenrér / provgropar e.d.):

Avstand fran den tillfélliga lagringsplatsen till nérmaste (om avstandet dr higst 200 m)

«  grundvattenomride av klass 1 eller 2 meter
«  brunn eller killa vars vatten anvands som hushallsvatten mater
«  vattendrag (sjd, &, alv, hav, back) metar

for markbyggnadsobjektet anges. For betong- | trafikleds-och plankonstruktioner”

kross dr alternativen for objekt

MARA (843/2017) 3§ 1 mom. & punkten

“beldggning skydd av en konstruktion

trafikled, /... s att higst 5 procent av regnvattnet
falt (= plankonstruktion), absorberas i konstruktionen”

MARA (843/2017) 3% 1 mom. 5 punkten

geokonstruktion industribyggnad, och
geokonstruktion lagerbyggnad.

“téickning skydd av en konstruktion /.../
med ett minst 10 cm tjockt skikt av icke-
fororenat naturligt jord- eller stenmaterial

15 (22)
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MARA ANMALAN

16 (22)

15

Den konstruktionsspecifika maximitjockleken fér anvandning av betongkross ar 1,5m
(Statsradets férordning om dtervinning avvissaavfallimarkbyggnad (843/2017) bilaga
2, tabell 2) och krosset maste tdckas ellerbeliggas.

Max tjocklek &r 1,5 m

5. UPPGIFTER OM MARKBYGGNADSOBJEKTET

Markbyggnadsobjekt (kryssa for):
[ trafikled

O ran

D wall

D geckonstruktion, industribyggnad
D geockonstrukfion, lagerbyggnad
[[] skegsbilvag, vag av krossaska
3 skogsbilvag, vig av massivaska

Konstruktionslager som innehaller avfall
[ belaggningslager

[] barlager

D férstarkningslager

D filterlager

D bankfylinad

|:| lager som lattar upp konstruktionan
[ annat, vad?

[ Avialisskikiens sammanlagda tjiocklek far ingenstans i markbyggnadsobjekiat dverskrida den konstruktionsspecifika

maximitjocklek som anges i férordningen

Kon preciserande beskrivning av markbyggnadsobjekiets anvandningsandamal :

Kom ihag bilagan

D Belagt i enlighet med kraven i fdrordningen (krav i anvis-
ningarna) (galler inte belaggningstager)

Material som ska anvindas som beldggning

Andra metoder som tillAmpas idr att minska infiltrationen

I:| Tackt | enlighet med kraven i ferordningen (Krav i anvis-

ningarma) (galler inte belaggningslager)

Det tAckande skiktets tjiocklak:

Material som ska anvandas fér téckning

[[] Som bilaga faljer behaviiga principiella tvarsnitt dér olika lager har mérkts ut

Byggnadsobjekiet dverensstammer med filjande
plan

[T tilistand

[ anméilan

[ kommunala byggnadsardning
[ annat, vad?

specificerade uppgifter om dok eller annan ider

vad byggandet baserar sig pa:

Del 6

I del 6 ska det anges varifran man har fatt betongkrosset samt information.om krosset.
Det enda som behover fyllas i angdende informationeni 6B ir den forsta raden om
avfallskategorier (10 13 14 betongkross fran produktion, 17 01 01 =betong, 170107 =
blandning eller sorterade fraktioner av betong, tegel, klinker och keramik som
innehaller farliga dmnen) samt kryss i rutorna.

se3ge|aq 19|12 sexydel JISYIN
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Kom ihdg alla bilagor

6A. NAMN OCH KONTAKTUPPGIFTER TILL DEN SOM OVERLAMNAR* DET AVFALL SOM SKA

ATERVINNAS
Namn FO-nummer
Postadress Postnummer och ort

Kontaktpersonens namn och keontakiuppoifter (adress, telefon, e-post)

*Med dan som dverld aviallet avses anlingen fall; het ger upphav till aviall eller som genom
16 dng, bl ing eller annan Aruar aviallels emkapef sller sammarﬂ'llrlnn eller ndgon annan naringsidkare som dver-
I@mnar aviall iér sadan inning som avses i ]

6B. INFORMATION OM DET AVFALL SOM SKA ATERVINNAS OCH LAGRAS TILLFALLIGT

Avfaliskategori Total Tilitallig Konstruktionsla
méngd lagring Maximitjock-
(tn) {tn) lek | kon-

(m) |

Betongkross samt aviall av lattbetong och lattklinker (aviallska-
egorierna 10 13 14, 17 01 01 17 01 0’?01:!1 1912 12

*Konstruktionar: belaggningslager, barlager, fBrstarkningslager, fileriager, banklylinad, lager som [aitar upp konstruklionen, annal

[ Den som atervinner aviallet har med den som Gverldmnar aviallet skerstallt att en kvalitetskontroll utfans | enlighet med
kraven | forordningen

[ som bilaga faljer ion om det

som den som Bverldmnar avfaliet tilldmpar

[ som bilaga féljer en utredning som sammanstallis av den som Gverlamnar aviallet om de skadliga Amnan som avfaliet
innehaller och nrn nndra sganskapel i enlighet mad bllaga 21 bll'agan =ka ingd en rapport som innehaller en plan for prov
tagningen, an b q om forskning P och am
de referensmetoder som ﬁlampans  undersékni vl samt ir om ackrediteri av da der som tillampats
och om metodernas matosakerhet.

[ 5om bilaga féljer en utredning dver aviallets tekniska lamplighet ftr markbyggnadsobjektet (uppgifter om CE-mirkning eller
en varudeklaration efler, om dessa inte finns, bestéllarens eller entreprendrens e.d. intyg Gver aviallets tekniska lamplighet
far objed

17 (22)

16
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18 (22)

17

MARA ANMALAN

Del 7-8

Del 7-8 &r de avslutande delarna i vilka tidsschemat fér anvindningen av betong-
krosset skaanges och blankettenskaskrivas under, samt datumet forifylinaden anges.

7. BERAKNAD START- OCH SLUTTIDPUNKT FOR ATERVINNING OCH TILLFALLIG LAGRING AV
AVFALL
Atervinningen av aviallet inleds ‘

Atervinningen av aviallet avsiutas

Den tillfalliga lagringen av aviallet inleds

Den tillfalliga lagringen av avfallet avsiutas

8. DATUM OCH UNDERSKRIFT

Nodvandiga bilagor

O Principiellt tvdrsnitt av konstruktionen dér olika lager har mérkts ut.
O Information om det kvalitetskontrollsystem som tillimpats av den som &ver-
Iamnar betongkrosset.
[0 Utredning av skadliga @mnen i betongkrosset, samt
< en plan for och beskrivning av provtagningen,
o matresultaten,
o information om forskningslaboratoriets kompetensomrade och de
referensmetoder som anvints i undersékningen, samt
o ackreditering av de tillimpade metoderna och deras osadkerhet.
O Utredning av betongens tekniska lamplighet (CE-mérkning, varudeklaration,
ellerintyg 6ver betongens tekniska lamplighet)
[ Vid behov uppgiftslamnarens fullmakt (del 2) och lagringsplatsens lige (del 4B)
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19 (22)

18

SLUTRAPPORT

Slutrapporten @r en obligatorisk del av anvdndningen av
betongkross. Slutrapportsblanketten, som kan editeras, hittas
pa Miljoforvaltningens gemensamma webbtjdnst (skanna QR-
koden eller gain pa https://bit.ly/2TAKNdu).

Del 1-2

I del 1 av slutrapporten ska kontaktuppgifternatill det féretag MARA blanketter
som fylleri blanketten anges. Del 2 ska registreringsanmadlans
diarienummer fyllas i.

1. UPPGIFTSLAMNARE
Mamn i FO-nummer

Postadress | Postnummer och ort

Kontakipersonens namn och kontaktuppgitter (adress, telefon, e-post)

2. REGISTRERINGSANMALANS DIARIENUMMER

Diarienummer

Del 3-4

I del 3 meddelas den v ga mangden betongkross som anvants i markbyggnads-

objektet {den beraknade mangden meddeladen MARA anmaélan del 6B).1 del 4 ska de
erkliga koordinaterna for markbyggnadsobjektetanges (de planerade koordinaterna

meddelades i MARA-anmaIan del 3) och en karta bifogas (samma som i anmélan).
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20 (22)
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3. MANGD AVFALL SOM ATERVUNNITS OCH AVFALLSSKIKTETS TJOCKLEK |
KONSTRUKTIONEN
Avfallskategori

Total méngd
(tn)

Betongkross samt avfall av lattbetong och lattklinker
{avfaliskategorierna 10 13 14,17 01 01, 17 01 07 ach
191212

"Konstruktioner: belaggningslager, barager, frstarkningslager, fiterlager, bankiylinad, lager som lattar pp konstrukbonen, annat

4. DEN KONSTRUKTION SOM INNEHALLER AVFALL OCH DESS LAGE | MARKBYGGNADS-

OBJEKTET
De fyra hamkoordinaterna till det omrade dar aviallet | pé ater gsf eller | fraga om trafikieder start- och
{ kternas koordi som heltal (i pl finatsy ETRS-TM35FIN, med GPS-positionerare eller pa karta t.ex.
asi0ini. mag ausiaios. liikartiapaixkal Jlang=5

Ost (E) Nord (N)

a2

[ som bilaga faljer uppgifter om hur avfallet placerats angivet med koordinater p& en planritning eller karta dér konstruktionen
har avgransats

uede|iq Sey) woy

Del 5

Del 5 fragar enbart efter datum for ifyllandet av blanketten och underskrift.

5. DATUM OCH UNDERSKRIFT
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BILAGOR

Bilaga | — Kvalitetskrav

Gransvarden och andra kvalitetskrav pa betongkross enligt Statsradets férordningom
atervinning av vissa avfall i markbyggnad (843/2017), bilaga 2.

Betongkross far hégst innehalla

- 1 vikt-% frimmande material som inte flyter i vatten (sdsom tri, gummi eller
metall),

- 10 cm?®/kg material som flyter i vatten (ssom plast och isoleringsmaterial), och

- 30 vikt-% tegel- och kakelavfall.

Gransvarden for skadliga dmnen kan ses i tabellen pa nédsta sida. Undantag fran gréns-
vdrdena géller om

- konstruktionen dr hégst 0,5 m tjock och dr en
o tadckt trafikled: barium (Ba) 80, vanadin (V) 3, klorid (CI') 3 600, sulfat
(504%) 6 000
o belagd trafikled: klorid (CL") 1 400, sulfat (S0,*) 20 000
o tdckt plan: antimon (Sb) 0,4
- och tillimpas inte for klorid (CI), sulfat {SO4%) och fluorid (F) om konstruktionen
uppfyller dessatva krav:
o avstandtill havet dr hégst 500 m, samt
& vatten som rinner genom konstruktionen rinner mot havet och det inte
finns brunnar for hushallsvatten mellan havet och konstruktionen.
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BILAGOR

Tabell 2. Griinsvérden fér skadliga éimnen | betongkross.

22 (22)

21

Cc40

*utlakning

Markbyggnadsprojekt
Skadliga &mnen | Trafikled | Plan Geokonstruktion i industri- och
| lagerbyggnad
Tazk Balage Tack Beagd
Antimon (Sb) (07 |o7 |03 |07 |07
Arsenik (As) 1 2 o5 |15 |2
Barium (Ba) 40 100 20 60 | 100
Kadmium (Cd} 004 | 006 |004 006 |0.06
S Krom (Cr) 2 10 05 |5 | 10
=< | Koppar (Cu) 10 10 | 2 10 | 10
= | Bly (Ph) 05 |2 05 |2 |2
2 | Molybden (M) |15 |6 05 |6 |6
€, | Nickel (Ni) 2 2 04 |12 |2
89 | Selen (Se) [ 1 1 04 |1 [ 1
D g | dnk (Zn) 15 15 4 12 | 15
5, | Vanadin (V) 2 13 | 2 3 | 3
& | Kvicksilver (Hg) | 0.03 | 0.03 | 0.01 003 |0.03
™ | Klorid (CI) | 3200 | 11000 | 800 | 2400 | 11000
Sulfat (SO+*) 5900 | 18000 | 1200 | 10000 | 18000
Fluorid (F?) 50 150 10 50 150
Lost organiskt kol | 500 | 500 500 | 500 500
(DOC) : | | | |
o | PAH-féreningar 30 |30 |30 |30 30
S [
S § | Fenol foreningar |10 | 10 5 10 10
§ § | PBC-oreningar 1 1 1 1 1
oy
lco %: Oliekolvaten C10- | 500 | 500 500 | 500 500
&



