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Preface

ThelSAG (Information System for Waste and Recycling)
The ISAG was used for the first time in 1993. This is the tenth consecutive
year that data on waste and recycling has been reported to the ISAG.

The ISAG is based on statutory registration and reporting from Danish waste
treatment plants for all waste entering or leaving the plants. Information
concerning waste in the previous year must be reported to the Danish
Environmental Protection Agency (Danish EPA) each year, no later than 31
January.

In order to avoid double registration, it is important to distinguish between

waste from direct (primary) sources and waste from plant (secondary)
sources. The principles behind registration in the ISAG are shown below.
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The Danish EPA carries out quality assurance of the information it receives and
collects additional information from sector organisations and other sources. Each
year the Danish EPA prepares a publication called Waste Statistics, which gives
an overview of waste composition and waste arisings in Denmark.

The publication also provides an outline of how much of the total amount of
waste has been recycled, incinerated and landfilled. Information is analysed
between commercial sources and waste types.

New methods

Since 2001 data have been reported according to the new rules set out in the
Statutory Order on Waste (Statutory Order No. 619 of 27 June 2000). The
new rules have meant a number of changes to the ISAG. Amongst other
things, the source "manufacturing etc." no longer exists, so that from 2001
industrial waste can only be analysed between 11 different sectors. At the
same time, packaging waste has been added as a new waste type.



Industry experienced a fall in waste arisings of 11 per cent from 2000 to 2001,
while the service sector saw a 17 per cent rise in waste generation. The shift
between the two sectors may be due to faulty registration, as the source
"Manufacturing etc." was discontinued from 2001 as a result of amendments
to the Statutory Order on Waste.". This means that waste from industry must
be registered as originating from one of the 11 subgroups: food, beverages
and tobacco; textiles, clothing and leather goods; wood-working and furniture;
paper and graphical production; chemicals etc.; rubber and plastic; stone-
working, pottery and glass; ferrous metals; other manufacturing; utilities;
agriculture, forestry, fishery etc. It is likely that some carriers find it easier to
register industry waste as service-sector waste. Incineration plants and landfills
reporting to the ISAG are therefore encouraged to be aware of this possible
source of incorrect registration. Throughout 2003 a number of training
courses will be held for those reporting to the ISAG in order to e.qg. clarify
registration procedures.

Changes in the industrial structure - the fact that society is changing from an
industrial to a knowledge society - may be another reason for the shift
between the two sectors. Whether the shifts between the two sectors are due
to this development will be examined more closely before the publication of
Waste Statistics 2003.

Packaging waste is a new waste type in the ISAG and does not yet reflect the total
amount of packaging waste in the form of cardboard and plastic collected for
recycling in Denmark. Incineration plants and landfills reporting to the ISAG
are therefore encouraged to be aware of this possible category of waste.

The principles for categorising the waste fractions glass, and paper &
cardboard received from recycling centres/transfer stations have likewise been
changed compared to the years 1994 to 2000. See Annex 2 for a more
detailed explanation of the principles for the recategorisation.

From 2001, sludge for mineralisation has been included with a dry matter
content of 20 per cent. Thus sludge that is mineralised is incorporated into
the statistics with the same dry matter content as the remaining sludge. In
previous years dry matter content for sludge for mineralisation has been 1.5
per cent.

Please note that the changes mentioned above in reporting data since 2001,
mean that care should be taken when comparing waste arisings at sector level
from 2001 and later with waste arisings from previous years.

The government's Waste Strategy 2005-2008 presents a shift in focus - from
using exclusively waste arisings as an indicator for target fulfilment to also
using new waste indicators for resource loss and environmental impacts.

Reading guide

Waste Statistics 2002 includes an additional chapter on the new waste
indicators. Apart from this new chapter, Waste Statistics 2002 follows the
same structure as previous Waste Statistics: Chapter 1 describes the general
trends in waste generation, while Chapter 2 deals with recycling of waste.

! Statutory Order on Waste (Statutory Order no. 619 of 27 June 2000)



Chapter 3 deals with generation and treatment of hazardous waste, and in
Chapter 4 developments in imports and exports are described, both for
ordinary waste and waste subject to mandatory notification.

In Chapter 5, a description of developments in waste arisings and treatment of
waste from different sources is given. Furthermore, the level of achievement
of targets for treatment in the Danish government's Waste Strategy 2005-
2008 is assessed.

Chapter 6 presents the latest figures for the number of Danish incineration
plants and landfills.

Chapter 7 is about the new waste indicators and in Chapter 8 a baseline
projection of developments in waste arisings until 2020 is given.






Summary and conclusions

Reports to the ISAG for 2002 cover 407 plants owned by 296 enterprises. In
2001, reports covered 402 plants owned by 295 enterprises.

Waste generation in 2002 is compared to targets from 2008 in the
government's Waste Strategy 2005-2008.

The following statements summarise waste generation in 2002:

In 2002, total reported waste arisings were 13,105,000 tonnes, which is
337,000 tonnes, or 3 per cent, more than in 2001. However, when
assessing comparable figures, it turns out this increase is actually a small
decrease, since reported amounts include around 590,000 tonnes of soil
and stone from the building and construction sector. This is because new
plants reporting to the ISAG have registered about 636,000 tonnes of soil
and stone from 8 soil treatment plants, out of which only about 45,000
tonnes were reported in 2001.

If amounts of residues from coal-fired power plants are excluded from
statistics, waste arisings in 2002 were 11,877,000 tonnes, which is a 3 per
cent increase compared to 2001.

If amounts of residues from coal-fired power plants and waste from the
building and construction sector are excluded from statistics, total waste
generation in 2002 was 7,833,000 tonnes, which is 333,000 tonnes, or 4
per cent, less than in 2001. In other words, if residues and waste from
building and construction are excluded, there has been a fall in total waste
arisings.

The overall rate of recycling amounted to 64 per cent, which is only one
per cent less than the overall recycling target of 65 per cent for 2008.
Waste incinerated amounted to 26 per cent, plus an additional 1 per cent
put in temporary storage before incineration at a later time. The 2008
target for incineration is 26 per cent.

Waste going to landfill amounted to 9 per cent, which corresponds to the
target of a maximum of 9 per cent for landfilling in 2008.

Targets for treatment of waste from the different sectors, however, are still
not being met — too little waste from households and the service sector is
being recycled, and too much waste from industry is being led to landfill.
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1 Waste generation and treatment

1.1 Waste generation 2002 and developments 2001-2002

Waste generation in 2002 and developments in waste arisings from 2001 to
2002 are presented in Table 1.

In 2002, Danish waste generation amounted to 13,105,000 tonnes. This
corresponds to an increase of 3 per cent from the 2001 figure. Most of this
increase stems from a 19 per cent increase in construction and demolition
waste compared to 2001. This increase is for the most part due to a 636,000
tonnes increase in amounts of soil and stone because of the new plants
reporting to the ISAG. The new reporters to the ISAG are 8 soil treatment
plants, out of which only one plant reported about 45,000 tonnes soil and
stone in 2001. This means that waste generation has fallen by 2 per cent
compared to 2001. In addition, there has been an increase in amounts of
waste from the service sector of 4 per cent’ compared to the year before.

Table 1. Total waste gensration I 000 knnes | Charkges In |
Aibanmare om4 | tms [ twme | wewr | owmes | s [ wmo [ me [ oz | oawnaoe
Haousehokds | "25rs | 2610 | Zrer | Z7m | 706 | 2063 | aORd | 3082 | 3121 | 1
Domasfic wasia 1.504 1858 1.655 1821 1Tz 1.665 1.678 1701 1.700 ]
EuMy wasfa 484 &8 £30 48 &T2 BT 3o :1:1] B55 4
Zacky waste 158 326 404 443 438 454 519 458 51T 132
Fackagng was'e 107 "r 10
T 29 38 12 125 B3 13 158 138 120 5
Service GE6 e g1 a1 05 ossl 11190 1307 135 4
Inclusiry 25000 2se3|  2e3]  2vssl 2783 263 2od8) 2816 23N 1z
Euilding and consiruction 243 2ss0|  acee|  ader|  2oe2| 2o AZ2a) 2301 40 10
Viastewater 1186 119s| 1212| 1248] 12s51) 1379|147 1123)  1onm 10
Slag, fly ash ete, (col) 162 6oa|  zaw|  tres) 140 120 14e) 1211 122E 1
Cither 14 5 a0 M 18] 15 5 a7 | IS
Tolal | 04060 1466 1z012] Azksr] 1o 172 1a081]  1Zoe  Tai0s| 3

Source: ISAG; Danisco; the Association of Danish Recycling Industries and large scrap dealers;
Elsam; Energi E2; and Reports to the Danish EPA on sludge from municipal wastewater treatment
plants applied to farmland etc. and incineration of sludge at sludge incineration plants. (The figures
for sludge for recycling and incineration are 2001 figures.) Sludge amounts are stated in wet weight,
excluding however sludge for mineralisation which has been adjusted to 20 per cent dry matter. This
applies to figures from 2001 and onward. Sludge for long-term storage has been included in sludge
amounts applied to farmland etc. Sludge for recovery has been included in sludge amounts for
incineration. The figures do not include imports of waste. Waste generation is stated as the amounts
of waste delivered to treatment plants from all primary sources. Primary sources include waste
generation from sources other than waste treatment plants (reprocessing plants, incineration plants,
composting/biogas plants and landfills). Slag, fly ash, and flue-gas cleaning products from waste
incineration plants have therefore not been included in the calculations, since this would mean a
double registration of the waste. Waste from the primary source "recycling centres/transfer stations"
has been allocated to other primary sources. The principles behind this allocation are explained in
Annex 2.

Waste from households amounted to 3,121,000 tonnes in 2002. This means
that waste generation has increased by 1 per cent compared to 2001. The five
waste types under household waste show both decreases and increases.

Domestic waste amounts remain almost unchanged from the previous year.
As Table 1 shows, domestic waste arisings have increased by 2 per cent

*The source: 02 Institutions, trades and offices has been named service/service sector
in the Waste Statistics 2002.



during the period 1994 — 2000, showing only very slight changes from year to
year’.

There has been a reduction in amounts of bulky waste of 4 per cent or 25,000
tonnes compared to 2001. Waste registered as "other" has fallen by 5 per cent
- a total amount of 7,000 tonnes.

Increases are apparent for the waste types garden waste and packaging waste,
which have increased by 13 per cent and 10 per cent respectively or 59,000
tonnes and 10,000 tonnes.

Amounts of separated packaging waste were reported to the ISAG for the first
time in 2001. The total amount of packaging waste reported to the ISAG in
2002 is 200,933 tonnes. Of this amount, 117,000 tonnes have been registered
as domestic waste generated by households in 2002. According to the Danish
EPA packaging statistics’ total packaging materials collected for recycling in
Denmark amounted to 324,000 tonnes. The difference could be due to faulty
registration in the ISAG, as the waste type packaging waste is new to the
ISAG since 2001. Thus, there may be uncertainty as to whether the waste is
to be registered as packaging waste or as another waste type.

The generation of waste in the service sector amounted to 1,357,000 tonnes in
2002, which is 4 per cent more than in 2001 — in actual figures an increase of
50,000 tonnes.

The increase is apparent in the following fractions: waste suitable for
incineration, paper and cardboard, glass, and other. These fractions have
increased by 9 per cent, 2 per cent, 2 per cent, and 13 per cent respectively
compared to 2001. The fractions: waste not suitable for incineration, food
waste/other organic waste, healthcare risk waste, and hazardous waste show
reductions of 16 per cent, 18 per cent, 7 per cent, and 26 per cent
respectively.

The amounts of waste from industry® have fallen. For this source, amounts
have fallen from 2,616,000 tonnes in 2001 to 2,311,000 tonnes in 2002 - a
decrease of 305,000 tonnes, or 12 per cent.

The fall is primarily due to reductions in the fractions: waste not suitable for
incineration, paper and cardboard, food waste/other organic waste, ferrous
metals, hazardous waste, and other. These fractions fell by 15 per cent, 15 per
cent, 35 per cent, 18 per cent, 6 per cent, and 25 per cent respectively. In
contrast, the fractions: waste suitable for incineration, plastic, and sludge have
shown an increase of 3 per cent, 3 per cent, and 23 per cent per cent
respectively.

Industry experienced a fall in waste arisings of 11 per cent from 2000 to 2001;
while the service sector saw a 17 per cent rise in waste generation. The shift
between the two sectors may be due to faulty registration, as the source
manufacturing etc. was discontinued from 2001 as a result of amendments to
the Statutory Order on Waste.’. This means that waste from industry must be
registered as originating from one of the 11 subgroups: food, beverages and

° Developments from 1994 to 2002 are described in more detail in section 1.5

“ Packaging Supply in Denmark 2000, Environmental Project No. 696, 2002.

® The sources with codes 20-30 (previously called manufacturing etc.) have been
named industry in Waste Statistics 2002.

® Statutory Order on Waste (Statutory Order no. 619 of 27 June 2000)

11
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tobacco; textiles, clothing and leather goods; wood-working and furniture;
paper and graphical production; chemicals etc.; rubber and plastic; stone-
working, pottery and glass; ferrous metals; other manufacturing; utilities;
agriculture, forestry, fishery etc. It is likely that some carriers find it easier to
register industry waste as service-sector waste. Incineration plants and landfills
reporting to the ISAG are therefore encouraged to be aware of this possible
source of incorrect registration. Throughout 2003 a number of training
courses will be held for those reporting to the ISAG in order to e.g. clarify
registration procedures.

Changes in the industrial structure - the fact that society is changing from an
industrial to a knowledge society - may be another reason for the shift
between the two sectors. Whether the shift between the two sectors is due to
this development will be examined more closely before the publication of
Waste Statistics 2003.

Generation of waste in the building and construction sector was larger in 2002
than in 2001 - construction and demolition waste thus reached 4,044,000
tonnes, which is 653,000 tonnes or 19 per cent more than in 2001. The
increase is apparent in the fractions: soil and stone, and asphalt. These
fractions increased by 111 per cent and 59 per cent respectively. In 2002,
693,000 more tonnes of soil and stone were registered. This increase is due to
the fact that soil treatment plants have been added as reporters to the ISAG
with the amendment of the Danish Statutory Order on Waste. In 2002, 8 soil
treatment plants reported around 636,000 tonnes of soil and stone to the
ISAG. Only one of the plants reported around 45,000 tonnes of soil and stone
in 2001, and a large crushing plant previously and incorrectly registered a
large part of its crushed waste as originating from secondary sources. This
means that amounts have not been included in the statistics, since this would
result in double registration. These waste amounts are now being registered
correctly as originating from primary sources, which leads to an increase of
167,000 tonnes in total waste amounts from building and construction - an
increase, which does not reflect an actual growth in waste arisings. By far the
major part, or 92 per cent, of waste generated by the building and
construction sector is recycled.

There has been a 10 per cent reduction in amounts of sludge from municipal
wastewater treatment plants: sludge amounted to 1,011,000 tonnes in 2002',
calculated at a dry matter content of 20 per cent. This is 112,000 tonnes less
than in 2001. From 2001, sludge for mineralisation has been included with a
dry matter content of 20 per cent. Thus sludge that is mineralised is
incorporated into the statistics with the same dry matter content as the
remaining sludge. In previous years dry matter content for sludge for
mineralisation has been 1.5 per cent.

Waste generation at coal-fired power plants increased by 1 per cent, which is
an increase from 1,211,000 tonnes in 2001 to 1,228,000 tonnes in 2002. This
is due to the fact that energy generation was larger in 2002 than in 2001.
Denmark had net exports of electricity in 2002. During the period 1995-
2000, waste arisings from coal-fired power plants fell. For the first time in this
period Denmark had net imports of electricity in 2000. Another significant

" Figures for 2000 from municipal wastewater treatment plants on amounts of sludge
applied to farmland and incineration of sludge at sludge incineration plants are not yet
available. For recycling and incineration, 2001 figures from the Danish EPA’s sludge
statistics have been used, whereas for landfilling ISAG figures for 2002 have been used.



reason for the decrease in residues from coal-fired power plants is that energy
is increasingly generated from other fuels than coal and coke’.

1.2 Treatment of waste in 2002

In the following, developments in treatment of total waste arisings are
presented. Waste treatment is compared to treatment targets in the Danish
government's Waste Strategy 2005-2008.

Table 2 shows that 8,382,000 tonnes, corresponding to 64 per cent of total
waste arisings, were recycled in 2002. In actual figures this is an increase of
281,000 tonnes or an increase of 3 per cent compared to 2001.
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Source: same as Table 1, plus the Danish government’s Waste Strategy 2005- 2008.

The total sum of the percentage distribution between the different treatment options for 2001 does not add
up to 100 per cent due to rounding.

Special treatment is treatment of hazardous waste, including healthcare risk waste.

Waste incinerated in 2002 amounted to 3,344,000 tonnes. This is actually a
123,000 tonnes increase in amounts compared to the previous year, which as
a proportion of total waste arisings is 26 per cent. Waste led to landfill in 2002
amounted to 1,194,000 tonnes, which is a decrease of 123,000 tonnes from
2001. The rate of landfilled waste amounts to 9 per cent of total arisings.
The percentage proportion of waste led to landfill has fallen by 15 percentage
points in the period 1994 to 2002, corresponding to a reduction in landfilled
waste arisings of 1,419,000 tonnes.

As the table shows, the relative distribution in recent years among treatment
options has varied only little. Variations are often explained by developments
in amounts of the different fractions. For example, variations in amounts of
residues from coal-fired power plants and construction and demolition waste
have large implications on the total rate of recycling, as these two waste types
account for a large percentage of total waste arisings and typically have a rate
of recycling of 90 per cent or more.

In the Danish government's Waste Strategy 2005-2008 the target of stabilising
Danish waste generation is supplemented by a number of qualitative elements
such as better exploitation of resources in waste, better quality in treatment of
waste, and limitation of problems caused by environmental contaminants in
waste.

In general, targets for different sectors and individual fractions will mean an
increased rate of recycling and incineration. Overall waste treatment targets
for 2008 in the government's Waste Strategy 2005-2008 are 65 per cent
recycling, 26 per cent incineration, and a maximum of 9 per cent landfilling.

As can be seen from Figure 1, the overall targets for treatment of waste in
2008 have almost been met in 2002. In 2002, one per cent of total waste
arisings has been registered under the treatment option storage. Storage

® Preliminary figures from the Danish Energy Agency on energy generation and
consumption, and CO2 emissions in 2002.
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means temporary landfilling of waste suitable for incineration until
incineration capacity is available. The recycling rate is one percentage point
from the 2008 target, whereas the incineration rate has been surpassed by one
percentage point, and the target for landfilling has been met.

This is believed to be attributable to the ban on landfilling of waste suitable for
incineration that came into effect on 1 January 1997. However, other factors
play a role.

Figure 1. Treatment of waste in Denmark 1994-2002 and targets for 2008

@ Storage
Special treatment
@ Landfilling

Incineration

‘000 tonnes

0O Recycling

1994 1995 1996 1997 1998 1999 2000 2001 2002 2008

Source: Same as Table 1. Note that total waste arisings in 2008 have been set to correspond to waste
arisings in 2002. The figure is not intended as a projection of developments in total waste arisings.

First of all, amounts of residues from coal-fired power plants have decreased
significantly, and they are furthermore recycled to a larger extent than in
previous years when they were mainly landfilled.

1.3 Treatment of waste WITHOUT residues and construction and
demolition waste

Amounts of residues from coal-fired power plants not only depend on energy
consumption in Denmark, but also on exports of electricity to Sweden and
Norway. In addition, due to Energy 21 a still larger shift is taking place from
use of coal and coke as fuel to use of natural gas and renewable energy.

Since 1996, when Denmark's electricity exports to Sweden and Norway were
particularly large, amounts of residues have decreased steadily up until 2000.
In actual figures this is a 1,156,000-tonne decrease, corresponding to almost a
50 per cent reduction.

Naturally, this has an impact on developments of total waste arisings, but as
residues have a very high rate of recycling, it also has an impact on being able
to meet overall treatment targets.

A similar picture is seen for construction and demolition waste. As discussed
in section 6.4, the rate of recycling of construction and demolition waste
typically reaches around 90 per cent.

Therefore, it is interesting to look at the distribution of waste between the
different treatment options, if residues and construction and demolition waste
are excluded from statistics.



Figure 2 shows the distribution between the different treatment options when
residues from coal-fired power plants are excluded from statistics.

Figure 2. Treatment of waste in Denmark 1994-2002 WITHOUT slag, fly
ash etc. (coal)
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Source: same as Table 1.

When residues are excluded it is seen that 61 per cent of the remaining waste
was recycled in 2002, which is an increase of 293,000 tonnes from 2001.

The rate of remaining waste incinerated in 2002 is 28 per cent, which is to say
that 123,000 tonnes more waste were incinerated in 2002 than in the year
before. The rate of waste for landfilling is 10 per cent, which is a 151,000
tonne reduction compared to 2001.

In actual figures this means that in 2002, apart from residues, 11,877,000

tonnes of waste were generated, corresponding to an increase of 3 per cent
from 2001. Of these, 7,192,000 tonnes were recycled, whereas 3,344,000

tonnes were incinerated, and 1,156,000 tonnes were landfilled. Moreover,

22,000 tonnes were given special treatment and 163,000 tonnes have been
temporarily landfilled until incineration capacity becomes available’.

Total waste amounts without waste from coal-fired power plants increased by
30 per cent from 1994 to 2002.

In Figure 3 waste from the building and construction sector has also been
excluded from statistics. This causes a decrease in the rate of remaining waste
for recycling, whereas the rates for incineration and landfilling increase.

In actual figures, waste generation without residues and without waste from
construction and demolition amounted to 7,833,000 tonnes in 2002, which is
333,000 tonnes, or 4 per cent, less than in 2001. In other words, if residues
and waste from building and construction are excluded, there has been a fall
in total waste arisings.

Residues from coal-fired power plants and construction and demolition waste
are recycled to a very large extent: in 2002, 97 per cent and 92 per cent
respectively, cf. Chapter 6. It is seen that these two fractions play a very
significant role in the compliance with overall waste treatment targets in the
Danish government's Waste Strategy 2005-2008.

° Exemption clause in Section 37(3), Danish Statutory Order on Waste (Statutory Order
No. 619 of 27 June 2000)
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Figure 3. Treatment of waste in Denmark 1994-2002 WITHOUT slag, fly
ash etc. (coal) and WITHOUT construction and demolition waste
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Source: same as Table 1.

1.4 Treatment by sources and waste types

Figure 4 shows total waste generation in 2002 analysed by sources and
treatment options. Figure 5 shows waste generation by waste types and
treatment options. Tables with detailed figures are given in Annex 1.

Figure 4 shows that waste from the building and construction sector, power
plants and wastewater treatment plants reached a very high rate of recycling.
Targets for recycling in the Waste Strategy 2005-2008 have thus been met for
waste generated by these three sectors.

The rate of recycling of waste from industry is also relatively high: 61 per cent
compared to a target of 65 per cent recycling. The high rate of recycling,
however, is especially attributable to recycling ferrous metals. Still too much
waste from this sector is led to landfill - 23 per cent against the target of only
15 per cent, and there is a challenge ahead to divert larger amounts of the
other fractions from landfilling to incineration or recycling.

The rate of recycling of waste from the service sector is likewise too low
compared to the 2008 target of 50 per cent recycling. In 2002, only 36 per
cent of the waste was recycled.

The target of 45 per cent incineration has not been met, as 49 per cent is
incinerated and 5 per cent is in temporary storage pending incineration when
capacity becomes available. Too much waste is landfilled: 10 per cent against
the target of 5 per cent. The challenge for the service sector is to divert more
waste from landfilling and incineration to recycling.

Treatment of the waste type domestic waste does not comply with the targets
in the Waste Strategy 2005-2008, cf. Figure 5. Only 16 per cent of this waste
was recycled in 2002. The recycling rate for the period 1994-2002 has
fluctuated between 14 per cent and 17 per cent.



Figure 4. Waste generation in Denamrk 2002, by treatment option and waste source
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Source: same as Table 1.

The target is to reach a recycling rate of 20 per cent in 2008, whereas the
targets for incineration and landfilling are 80 per cent and O per cent
respectively. The rate of domestic waste incinerated in 2002 reached 82 per
cent, whereas 2 per cent was led to landfilF.

Figure 5. Waste generation in Denmark 2002, by treatment option and by waste

type
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Source: same as Table 1.

1.5 Developments in waste generation 1994-2002

Table 3 shows total waste arisings in Denmark for the years 1994-2002.
Waste generation is analysed by commercial sources.

There was an 18 per cent increase in total waste arisings in the period 1994-
2002.

Waste generation was largest in 2002. The reduction in waste arisings in
2001 should be seen in context with the changes in methods of calculation
applied.

There was an increase of 16 per cent in amounts of waste from 1994 to 1996,
after which amounts decreased up to 1999 by approximately 5 per cent.

' Note that organic domestic waste must be assigned to incineration. However, for islands
that are not connected by land to an incineration plant there is an exemption from this
duty of assignment.
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From 1999 to 2000 waste arisings increased by 7 per cent. From 2000 to
2001 waste arisings fell 2 per cent.

The increase in the first half of the 1990s may be due partly to the fact that

coverage of the ISAG system has increased and partly due to real increases in
waste amounts.

The large amounts in 1996 were primarily due to particularly high amounts of
residues from coal-fired power plants in 1996 — which again was due to large
exports of electricity to Sweden and Norway.

Tabhe 3. Tolal wisto gessmion WL lennas Changes b
e K rnarK ik g1 10 107 1iea Tl 200 i Mg (ELE R [ H
Houzcholds 2075 2810 2767 27176 2.706 2563 084 3.082 12 |
Cromesdio wasie 153 1528 (E=2) 1521 1.1 1555 1675 17 (Ryld T
By waxie L= 8ig B3 e 52 ET T3 L] EBS 4l
G hass =] - Ll 3 43 L= E1d £ EIT 126
Fackuging warls (= uz
=L H E] a 1= = 1 =] ] 123 Bl
S Erd i A Lk Lt R ELie 1115 13007 1357 107
|l sy 250 2559 2.6 273 2.3 2.B5 294y 2614 2.4 i
Duilcing =rd construction 247 2.559 308 2AZT 2.563 29610 A .39 4044 8
Wicslewaler reatnenl plonts 1.15k 1149 1.21 1.24 135 1.57 1.47% 1143 161 -1
Slag, e aek s, tooali 1 6 1 595 233 177" 1.4 1290 117 1211 1.77¢ 7
(Cther 14 i) o 3 1 13 E e g Tat
I otal 11105 11AG6) 12878 12857 12233 1!.£:ﬂ 13.031 12,768 15,905 18]

Source: same as Table 1.



2 Recycling

2.1 Recycling analysed by fractions

Table 4 shows the proportion of the different waste fractions that are

separated for recycling in the form of reprocessing, composting, or

biogasification. The table is not an outline of total amounts generated of each

fraction.

Table 4. Recycling of waste from primary souces in Denmark 1995 - 2002 by wase fraction.

Stated in '000 tonnes.

|Fractian 1995 1996 1997 19494 1995 2 M 001 2002
Hazardaus waste 28 53 T2 j=1:3 an B1 T 46
Paper and cardboard 55T 544 LH3 B23 503 T2 ] a5
Botlles and glass a2 09 89 104 122 108 152 136
Plastic 5 29 24 33 38 40 41 51
Faod wastaloiher organic wasie 198 193 230 104 218 252 212 151
Electie and slectronis products 15
CF Cecontaining refridgerators freszerg

Branches, lsaves. grass, ato. arG 452 528 551 576 B3z G76 G2
Farrous metals (1) and [4) 283 209 1.004 958 a73 1.182 a53 TEB
Automobile robber £l 8 20 H 2 4 42 45
Ceoncrele 485 R 1167 TEO TEO| 1.054) 1.004 E
Tiles= 75 43 125 123 126 227 266 250
Other consinuction/demolition 525 532 520 507 546 K3 527 ax
Asphali GES Tar 853 654 TS 551 iTe 563
Wiood 0 15 21 el ¥ i 54 55
Soll and slone 344 35 353 358 RE 450 aa| 1.2
Cther recydabie 106 1685 240 228 334 Efg 408 g2
Fly ash and slag from coal-firad

power planis, ind. bia fly ash and 1276 1.213 a1 B&Y 26D Fid T84 302
b slagi)

Fly ash and slag from ciher

sources, except from 3 2 Z 2 2 1 HE G0
waste incinerafion plans

Flue-gas cleaning products (plaster, o ; % o - .
TASP, sulphur acid) (2) 285 4y 104 40 418 4% 448 354
Sludge fram municipal wastewater

treatment plants applied ta farmland R R 918 B3 ars| 1.071 1.133 752 5658
composted o blogasified (3)

Sludge from ciher sources S0 B1 40 141 T2 a3 103 129
Total T.046) T.T8T|  8.052) T8 T.B15|  B460] 8401 BAST

Source: ISAG and (1) Recycling industries and other large scrap dealers. (2) Elsam and Energi E2. (3)
Reports to the Danish EPA on sludge from municipal wastewater treatment plants applied to farmland etc.
Figures from 2001 are used. Sludge for long-term storage has been included in amounts for recycling. (4)

To avoid double registration, the figures have been corrected for amounts of ferrous metals that are
removed from waste incineration plants.

As the table shows, 8,357,000 tonnes of waste were recycled in 2002, which is
3 per cent or 256,000 tonnes more than in 2001. This increase is attributable
to a steep increase in recycling of branches, leaves and grass, asphalt, and soil

19



20

and stone, as well as to a decrease in the rate of recycling of almost all other
fractions.

2.2 Paper and cardboard

Consumption of virgin paper and the rate of collection of waste paper in the
period from 1994 to 2002 are shown in Table 5. Note that statements of
virgin paper consumption for 2001 and 2002 are not yet available."

Total collected waste paper in 2002 amounted to 688,000 tonnes. This is a
decrease of 23,000 tonnes, or 3 per cent, from total amounts collected in
2001.

Tabla 5, Cansumption and racycling of papar and cardboard 1935 - 2001, Stated in "000 tonnas
14 1945 1 %96 1997 10498 1999 2000 20 2012
Corsumpban of virgin paper (1) 1,206 1131 1347 1,304 1,356 1.332
SR LAY Bt w2l se7|  sas|  sex|  e2s|  sea|  we| | ees
Lenmeark [, 4]
[T E RSt S
Vasta paper colaciad as T 16 43 48 45 52
a perceniaga of vrgin paper
Diarish waste papeer sent e a 5
ek : 38 511 134 4 4 407 il
t Ciarésh paper mills (2] m 3 H 2 i
et expodls of wasle paper = e 3 i R e L
s 150 220 20 242 zo8 267 316 272

Source: (1) Material flow monitoring of collected waste paper. (2) ISAG reports. (3) Statistics
Denmark. In Waste Statistics 2001, net exports of collected waste paper in 2001 were calculated at
258 tonnes. The final figure from Statistics Denmark is 316 tonnes. (4) Some of the increase from
1999 to 2000 is explained by a correction of registrations in the ISAG. Thus, in connection with the
quality control of reports in 2000, around 100,000 secondary sources were reallocated to primary
sources. The relevant waste treatment plants have (probably) also registered these sources incorrectly
in previous years, which may partly account for the differences in calculations of collected waste
paper arisings by the ISAG and the monitoring of collected waste paper material flow (Danish waste
paper delivered to Danish paper mills and Net exports). The increase in amounts of paper from
trade/offices and the decrease in amounts of paper from households are probably due to problems with
registration of waste between primary and secondary sources. In connection with the quality control carried
out by the ISAG, Smarum Papir stated that they no longer receive waste paper from households. This alone
means an increase of 45,000 tonnes from 2000. No other plants have apparently registered similar increases.
The figures for waste paper collected in Denmark in 2000 and 2001 were registered incorrectly as
735 and 709 respectively. Corrected figures are shown in Table 5.

Table 6 shows collected paper analysed by source and by the waste type
packaging waste and remaining waste types. Not surprisingly, the largest
amounts of waste paper are collected from households, the service sector, and
industry. The largest amount of packaging waste originates from the service
sector.

Packaging waste is a new waste type in the ISAG and it does not yet reflect
the total amount of packaging waste in the form of cardboard collected for
recycling in Denmark. In 2000, 295,000 tonnes of packaging waste consisting
of paper and cardboard were recycled in Denmark?®.

' Statistics on collected waste paper and cardboard 2001 will be made available in
2003.
'* Reporting of packaging waste to the EU.



Table 6. Paperand cardbzard collected for recycling 1994-2002 analysed by scurce. Stated in tonnes.
Type [|Source 1994 1995 1998 1997 1998 1999 2000 2001 2002
@ Houssholds ] 0 ] 0 0 ] 0 226] 11.784
E Semice 0 0 0 ] ] ] 0] 14.584] 28567
E‘ nidustry ] 0 ] 1] 0 il 0 2448 33881
E" Building and construction ] 0 0 0 0 0 0 2 1.257
B |Trestment plants 0 o 0 0 0 o 0 0 2
Othar 0 0 0 0 ] ] ] 1.728 0
Seibicial 0 0 0 1] [ Q a 15 8R40 Th482
o [Houssholds 142 BEE) 173.333] 160.480] 183.116] 208 486) 170477 181.315] 191.6585] 192.275
% Semice 102889 120647 172.280) 178.156) 202.537| 221800 227700 230.401) 221.747
2 Jindustry 108464 203054 294019 2209834 210279 191264 202084 267400 157.003
g Building and construction 5 172 163 234 255 251 401 1,205 1821
2 |ITreatment plants 0 ] 2 1 1 1 3 1 1
N 1 1 213 731 ] 0 0 ] ]
Juibrces! g2 er| ssr20s| s489s0] sRArd] EX2ssr| sB2s03) r0sm| EOOFE2] B12d7
Total 352027 557.205| 542150] 583 174| 622 557| 582583| 701579 T10841] 858438

Source: ISAG reports 1994-2002. Note that double registration in 1998 apparently explains why the total
amounts are around 20,000 tonnes too high. The total amount of paper and cardboard in 2000 and 2001
presented in Waste Statistics 2001 was registered incorrectly. Corrected figures are shown in Table 6.

Amounts of waste paper collected from households increased by around
12,200 tonnes from 2001 to 2002. Since 1997 and until 2000, amounts of
paper collected from households have remained stable at around 180,000
tonnes®. From 2001 amounts increased to around 204,000 in 2002.

Amounts of waste paper collected from the service sector increased by around
5,000 tonnes or 2 per cent, amounting to 250,300 tonnes in 2002. The
amount of paper collected from industry has fallen by around 39,500 tonnes,
corresponding to 15 per cent compared to 2001.

In the ISAG, waste delivered to a recycling centre is registered with the
commercial source "recycling centre/transfer station”. Thus, it is not stated
whether waste originated from households or other primary sources. From
2001 recycling centres/transfer stations must indicate a distribution scale for
waste types and primary source. Since this is not yet routine, the ISAG
secretariat has carried out a reallocation as shown in Annex 2.

2.3 Plastic

Table 7 shows the amounts of plastic collected for recycling registered in the
ISAG. In 2002 collected plastic amounted to 50,600 tonnes, which is an
increase of around 4,500 tonnes from 2001. However, it is assumed that some
plastic has been collected and exported directly for recycling abroad without
having been registered at a Danish treatment plant. It is therefore probable
that larger amounts have been collected for recycling in Denmark than the
50,623 tonnes.

* Amounts registered in 1998 are probably 20,000 tonnes in excess due to double
registration.
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Table 7. Plastic collected for recycling 1994-2002, analysad by source. Stated in tonnas.

Ty |Source 1904 1905 1008 1297 1998 1299 2000 2m 200
2  |Houssholds 0 ] 4] 0 4] [4) G4 1.682
£ |zervice 0 0 0 0 0 0 0 621 2. TE4
g Industry 0] 0 0 [ ] 0 [ 1580 1.342]
£ |Builging and construction 0 0 0 0 0 0 0 Kl 26
E Otheer 0 0 0 ] ] a ] 3.583 ]

Seibrotal o ] o a 7] a a 5BEd 5014
w  |Households 1.372 2277 1206 1.734 1.233 1.459 1.585 1.473 3.1685
% Senvice 2.546 2.568 2.528 3.135 4.021 5.885 7411 8.737] 10126
& |industry 24874 20634 24.55 23104 27517 30539 31150 20.64 30.713
g Building and construction 1 33 24 B0 a7 285 117 352 718
% Trestment olants o) 0 0 0 i 0 0 g §
= |oher 0 0 0 0 128 0 0 25 81

Seibxotal 28507 25532 28,714 28051 a20eE| 38144 40,263 40.293 44,800

Total 2B.507| 25532] 28714] 28051] 32068] 38144) 40263 46158] 50623

Source: ISAG reports 1994-2002.

The fraction “plastic™ covers both production waste, plastic packaging waste,
and other plastic waste, with individual figures shown in Table 7.

Packaging waste is a new waste type in the ISAG and it does not yet reflect
the total amount of waste plastic packaging collected for recycling and
reprocessing in Denmark. Thus, in the following description of recycling
plastic, the ISAG figures have been supplemented with information from
more detailed statistics on waste plastic packaging.

Statistics on waste plastic packaging from 2000" show that in that year 22,750
tonnes of waste plastic packaging were reprocessed in Denmark. Half of this
amount was imported.

In 2000, 19,650 tonnes of waste plastic packaging were collected in Denmark.
Of this amount, 8,200 tonnes were exported for recycling abroad.

Total amounts collected correspond to 12.5 per cent of total Danish
consumption of plastic packaging. This is a slight increase from 1999, when
11 per cent of waste plastic packaging was collected for recycling. Waste
plastic of the type polyethylene (PE) accounted for 80 per cent of collected
amounts.

2.4 Bottles and glass

According to the ISAG reports, 135,000 tonnes of bottles and glass were
collected for recycling in Denmark in 2002. This is 17,000 tonnes less than in
2001. There is no explanation for this decrease.

As seen in Table 8, the amount of glass collected for recycling has increased
by 25,500 tonnes or 23 per cent in the period 1994 to 2002. However, the
figures fluctuate somewhat throughout the period.

* Environmental Project No. 602, 2001. Data for 2001 will be made available in 2003.



Table 8 Glass collected for recycling 1994-2002, analysed by source. Stated in tonnes.
Typ= |Source 1994 1605 1696 1947 1948 1999 2000 2001 2002
o= Housshaolds ] a a 0 4] 0 0] 106.354] 103.805
- E— 0 0 0 0 0 0 o  &196] 6824
£ % [inausty 0 0 0 D 0 0 0 B Goer
2 Odher 0 0 0 ] ] a ] 4.252 ]
Serbroial [} [} [ @ @ a Q) mean  1iraes
3 Husholds B0.0564) 46157 B64.803) &7.771 B3.033) 67620 EB2.3%1 7400 6.863|
o % Senice 26607 45803] 34282 20583] 20076 17.679] 18282 5. 203 4858
£ % Industry 14.774 24 53 54 ] isoi]  7asd 2sos 473
% |Building and construction 4] 0 198 305 455 525 234 808 5420
Other 178 162 0 a 0 21 a a a
Serbrofal 109,528 G245 50,438 BRETZ] 103380 121.8s5| 108300 A0.553 17618
Total 100.528] S2048] 95.438] 828812) 103.500] 121.955] 108300 156.204] 135001

Source: ISAG reports 1994-2002.

It is evident from Table 8 that by far the major part of the collected glass is
packaging waste: thus, packaging waste accounted for 87 per cent of the total
amount of glass in 2002.

However, the ISAG does not provide a complete picture of total material
flows. This is especially the case with recycling of bottles and glass - a process
with several collection, reuse, and treatment steps before glass becomes waste.

As a consequence, in the following description of total recycling of glass, the
ISAG information is supplemented with information from the Statistics on
Glass Packaging 2000, cf. Figure 6.

Figure 6 . Developments in consumption, collection and recycling
of bottels and glass 1990-2000.
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Source: Statistics on Glass Packaging 2000, Ole Kaysen, Econet. Environmental Project No. 697, 2002.
Note that total consumption for 1999 has been adjusted compared with figures in the Statistics on Glass
Packaging 1999. The adjustment is due to a write up of amounts of glass packaging for food preserves.

Apart from minor fluctuations, consumption of glass packaging has been on
the increase throughout the 1990s.

Also collection and recycling of glass packaging has been increasing.
Collected glass amounted to 126,000 tonnes in 1999 and 129, 000 tonnes in
2000. Amounts of recycled glass also increased - from 123,000 tonnes in
1999 to 125,000 tonnes in 2000.

This means that the rate of collection of total consumption in 2000 reached
66 per cent — an increase of 3 percentage points compared to 1999. The rate

“*Data for 2001 will be made available in 2003. Figures for 2002 are not yet available.
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of recycling of total consumption in 2000 reached 64 per cent, which is a
somewhat lower rate than in 1999.

Bottles for beer and soft drinks manufactured for reuse are not included in
this statement. Refillable glass bottles, on average, make 30 trips. If these
bottles were manufactured as single-use bottles, it would give an increase in
waste glass of around 310,000 tonnes.

2.5 Ferrous metals

Table 9 shows amounts of ferrous scrap collected analysed between
consignees. For 2002, it is seen that 718,000 tonnes of ferrous scrap were
recycled, and this is a significant decrease of 153,000 tonnes or 18 per cent
compared to 2001.

Table 9. Reeveling of lerrons serap 1995 - 2002, Siated in ‘000 onnes
1905 1994 1907 1998 1550 M il o 1

1. Dranish ferrous scrap sent t© foundices
and the Danish Steels Work (2) 471 135 il 462 417 416 174 153

1L Ferrous scrap esported by
serp dealers (2] 567 a2 %4 515 570 GED 532 i1l

1. Ferrous crap imported by

scrap dealers (2) 12 15 TH| 24 b} 14 15

ol ferrons scrap collectad in Deramrk
far recycling I+11-LET 10006 933 1miz a7l 65 1na9 871 18|
Farrous scrap importasd by foundries
and the Danish Steel Works (1) 5 261 210 216 230 220 RET] 116

Source: (1) ISAG reports, (2) information from the Association of Danish Recycling Industries and other
large scrap dealers. Note that calculations in Table 9 differ from those in Table 3. Amongst other things,
the figures have not been corrected for amounts of ferrous metals removed from waste incineration plants.

Table 9 shows that the amount of ferrous scrap generated in Denmark and
led to foundries and the Danish Steel Works has fallen by 191,000 tonnes or
51 per cent compared to 2001. The fall is due to the fact that the Danish Steel
Works was in operation only during the first half of 2001. At the same time,
there has been a fall of 122,000 tonnes, corresponding to 51 per cent, in the
amounts of ferrous scrap imported by foundries and the Danish Steel Works.
The Assaciation of Danish Recycling Industries has reported that ferrous
scrap not sent to the Danish Steel Works has been exported.

Total potential of ferrous scrap is not known precisely. The Association of
Danish Recycling Industries normally estimates a recycling rate in excess of
90 per cent for ferrous scrap.

According to the ISAG reports, the Danish Steel Works and other Danish
foundries imported 116,000 tonnes of ferrous scrap in 2002, whereas scrap
dealers imported around 76,000 tonnes. Total imports in 2002 thus
amounted to 192,000 tonnes of ferrous scrap, which is 81,000 tonnes, or 30
per cent, less than in 2001.

Scrap dealers exported 611,000 tonnes of ferrous scrap in 2002, which means
that net exports in 2002 were 535,000 tonnes - an increase of 8 per cent from
2001.

2.6 Organic waste for composting, wood chipping and biogasification

Amounts of organic waste led to reprocessing in the form of composting,
wood chipping, biogasification, or fodder production are shown in Table 10.



Organic waste led to reprocessing in 2002 amounted to 1,284,000 tonnes.
This is 168,000 tonnes more than in 2001. This increase is particularly
attributable to an increase in amounts of sludge for composting: 137,000
tonnes more in 2001 than in 2002, but also to an increase of 55,000 tonnes in
amounts of garden waste for composting/wood chipping.

Takle 10, Amounts of organic waste 1995-202 deliverad o composting, wood chipping, and biagasification, and ramoval
fecamy plante of composl wood chips, and ecreenings. Stated in tonnes.

IM:'!"I:I' 1985 188G 1947 15038 LEEE] 2000 2001 annz
Branches, leaves lo. for composiing'wood chipping I 152 ad 331 &M BT ik} i
Circanis domesliz wastbs ko composling a4 e = 42 = el | 24 164
Cirganiz domaslic wasta for biogasificalion 151 ] i il 14 1 14
Cithar argaEnts wasta e composiing [ 2 1 1 1 i 16 45
Dither onganic wasie for biegasdcation 1200 111 138 245 133 165 11C a5
Cither oganic wasie or fadder prdudon LY, 24 432 44 4F 45 41 16
Shge for composting 7 i 7 A 1449 15 1 204
Sudge for bicgasication 5O EE = =l 43 a5 i1 B
Tl Lot T4 31 91 1.04E 1.197 1.116 1 26
Ramovel Imm plans of bado'wond chip a4 kel 44 15 11 14 16 1§
Famous Imm planis o compos! 1007 167 7141 197 A5 4] 31 323
Remoyl Trom plans of sreenings B 15 13 16| 15 1 L 13

Source: the ISAG does not contain information on whether organic materials are reprocessed via
composting, wood chipping, or biogasification. Figures are based on estimates and calculations of data
from the ISAG reports. (1) According to calculations in Statistics on treatment of organic waste from
households 2001, Econet, Environmental Project 2003, organic domestic waste led to composting and
biogasification amounted to 37,000 tonnes.

Amounts of bark/wood chips and compost removed from treatment plants do
not reflect the total amount generated at the plants. Rather, the amounts
removed indicate the quantity sold or delivered free from the plants.

It is seen from the table that amounts of sold/removed bark/wood chips were
about 1,000 tonnes larger than in 2001, whereas amounts of sold/removed
compost were 12,000 tonnes larger than in 2001.

2.7 Tyres

In 1995, the Minister for Environment and Energy entered an agreement with
a number of organisations, on a take-back scheme for waste tyres from cars,
vans, and motorcycles.

The purpose of the agreement is to ensure collection and recycling of waste
tyres in Denmark. Landfilling is avoided and resource recovery ensured,
whereby material recovery is prioritised to energy recovery.

The scheme started 1 April 1995 and is financed by a fee on the tyres covered
by the agreement and marketed in Denmark.

According to the agreement, the target is a take-back rate of at least 80 per
cent.

As per 1 April 2000 the scheme was extended to cover tyres for all types of
motor vehicles. Therefore, there is a leap in data from 1999 to 2000 in Table
11.

The table shows that the collection rate for waste tyres surpassed 100 per cent
in 2002. According to reports from the Danish Tyre Trade Environmental
Foundation, this is presumably due to the fact that waste tyres have been
imported from Germany, and due to the fact that some waste tyres have been
collected and stored for several years.
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Tahle 11. Collection and rewse of car, van and motoreycle tyres, Stated in tonmes.

2md hall 1995 1906 1997 1998 19499 2Ah0i M1 2012
Waste tyres covered by the scheme 8.725]16.705) 18.405] 19.378| 19.816] 34 778) 42.328] 41.126
Coll ected fyres 7600) 12670] 17.228] 16.926] 17.314] 34 418] 41.208] 43.452
Of which for
Retreading and continved use 2.300) 5477) 4.581) 5472] 3.508] &6620) 4570] 4.085
Tem porary slorage 8561 71.133 i) il [l ] i} i
Rubher powder ov incineration 2.345] 6060) 12648] T1.454] 13.806) 27.7258] 36.608] 39.367|
Collection, % of tyres covered by the scheme BT .1 755 43 9 &7 3 87 4 58,9 7.4 1057

Source: The Danish EPA figures for the period 1 July 1995 to 31 December 1995 and reports from the
Danish Tyre Trade Environmental Foundation in 1996, 1997, 1998, 1999, 2000, 2001, and 2002. Figures
for the second half of 1995 include 1,000 tonnes collected during the first half of 1995, which leads to a

higher rate of collection.



3 Hazardous waste

Table 12 shows treatment of hazardous waste in 2001 and 2002 by main
groups. The statement covers waste from both primary and secondary
sources. A more detailed statement of hazardous waste analysed by the ISAG
fractions is in Annex 3. Table 12 has been changed somewhat from previous
years to make it more comprehensible. This means that certain fractions are
now only found in Annex 3.

Waste from secondary sources, such as waste from incineration plants, is not
included in total waste generation, cf. Table 1. This is due to the fact that
waste would otherwise be counted in statistics twice: the first time upon
receipt at the primary treatment plant and the second time as a residue.
However, it is reasonable to include waste from both primary and secondary
sources in the assessment of capacity needs for management of hazardous
waste.

Table 12. Troatmant of hazardous waste from primary and secondary sources 2681 and 2002, Staled in tonnes.

Faapmaciasing Irs i ot LaniHiling Bpaaial inaatmment Toxal
Wasie fractisn

| Moz 200 2002 okl 2002 an 230 00 22
Friffaiy Sou i
Animal and wagalabbe i 1 [z 2TER 2038 1] [zl 49 2 3 &3 3008
Halogan-conlainisg organic compoiss 5 5 100 1M 1 0 16 sl 1.zsl  1aTT
H ol cxpesn-Tree arganic compounds 4ar) 597 25670 23487 113 227 =108 5.457] .07 =g [
lieiganic ek 2316 AT 147 4R 1578 2711 T.A3 T & 19.315 1603
Ceer hazarous washe HEn 2o 1500 14 082 1565 5707 Z20E3 14000 T4 26427
W Ak ol AT003 3630 23974 1014 156 k] aR2 2184 22| E512T
Heaib-cane risk wasie 2] a 212 i K] 0 2391 2874 5105 53221
A b o [ [x] X 4.335] 14.725 ] [ 0334 4. 255
Hatierizs 2167 AT1% & [ [ [ [ [ ER 1711
L= batieries {17 1E842 1E ETE =] L] L] = o o] 16543 16cr2
Hermeticall v cinsed MECA briberes (2 =1 1110 n [ e [ 0 [ 91 110
i cooling agents 11088 1 o [i] il (& 2 14 1.113 0
S hrecdder wasie o [ n [ FRII BT X2 g [» OFied: L =T v
Total prmary sowcss GRERl] GE5TH  ATSid| TSAdq  AT.d4f B0 2EA  1554d  1ESG0 26001490 247504
Secondany Sources
F e gas wasle (1] 12224 1.3 12339 1415
F b insh and lue gas cleaning producis
Irom waste indrerbon (41 ri.H26] 84631 TAERE]  BasM
Tl faeias RETY HolifGis 1250 1,414 i} 73829 64531 [ | TR LT
Tatal B1.65S 6360 AT.514] TH.A44) 481271 1T4.TH3 15843 (BN J46. 9 T1L47

Source: ISAG reports 2001 and 2002, and (1) Registrations under the EU regulation on shipments of
waste. (2) Danish EPA calculations. Double registration may have occurred; since some hermetically closed
Ni-Cd batteries may be included in the ISAG-registered amounts of batteries. (3) Elsam and Energi E2.
(4) Based on the ISAG. It is probable that waste amounts from secondary sources will be exported for
landfilling abroad. (5) In the Danish Statutory Order on Asbestos (Statutory Order no. 660 of 24
September 1986) from the Ministry of Labour (now Ministry of Employment), asbestos is divided into
three categories: 1) dust-emitting asbestos, 1) asbestos that may emit dust, and 111) non-dust-emitting
asbestos. Only asbestos from Category | is hazardous - reports to the ISAG, however, cover asbestos from
both Category | and II.

The total amount of waste in 2001 has been erroneously stated as 347.301 tonnes in Waste Statistics 2001.

The table shows that hazardous waste from primary sources amounted to
247,500 tonnes in 2002. This represents a fall of around 12,600 tonnes
compared to 2001. The fall is primarily attributable to the fractions: inorganic
compounds, other hazardous waste, and shredder waste.

From 2000 to 2001, total amounts of hazardous waste increased by 57 per
cent. However, by far the major part of this increase was due to changes in the
method of registration in the ISAG. From 2001 shredder waste must be
reported to the ISAG separately. Shredder waste was previously registered in
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the ISAG as part of the non-hazardous fraction ”’various non-combustible™.
Shredder waste amounted to 67,200 tonnes in 2002.

In 2002 hazardous waste from secondary sources amounted to almost 85,800
tonnes, which is around 300 tonnes less than in 2001.

Tables 13 to 16 show the amounts of waste generated by the four sectors:
households, service, industry, and building and construction.

Takle 13. Treatment of hazardous waste from heuseholds 2001 and 2002, Stated in tonnes.
) y Reprocassing Incineration Landfilling Special treatment
Waste fraction
2001 2002 2001 002 200 2002 2001 2002
“nimal and vegetable fat 1 0 38 55 Ji] a 0 0
Halogen-containing organic compounds 0 0| 55| B4 0 0 1 1
Halogen-free organic compounds 14 5 409 7.223 5 3 1.483 2614
Inorganic compounds 27 4 5371 423 i o 3y 4
(Other hazardous wasts 209 7 7549 1.389 1949 4683 LL¥ 439
Waste oil 521 254 10244 8.395 4 [¥ 303 2.043
Health-care nsk waste 0 0 ] 3 Ju] a 5| 11
Lsbesthos [1] a [4] a 1371 434 [4] 0
Eatteries 120 23 0 0 0 0 [ [
(CFC cooling agents 716 [} i 0 p 0 7 A
Shredder waste 0 ] 1d ] ] a
Taotal 1812 465] 13.137] 17.554 1.594 1.430 2.280 5.148
Source: ISAG 2001 and 2002.
Table 14. Treatmant of hazardous wasts from Service 2001 and 2002, Stated in tonnes.
. ' Reprocassion Incineration Landfilling Special reatment
Waste fraction
2001 2002 2001 2002 2001 2002 2001 2002
&nimal and vegetakle fat 0 a 74 a5 i) ] 240 2
Halogen-containing organic cempounds 2 2 208 222 1 4] 13 [
Halogen-free organic compounds 184 125 30681 3668 16 ] 1195 28
Inorganic compounds 30 270 1262 1.503 104 75 853 740
(Cther hazardous wasts 211 120 3.308 2070 178 G4 550 148
Waste ail 12270 12903 8.235 2.385 81 14 558 32
Health-care nek waste 1 [ 2712 1775 a L] 2252 2 B52
Aabesthos a a [} [} 123 100 0 &)
Batteries 2.450) 3.011 0] 0] 0 0 [ i
(CF C cooling agents ar 0 0 0o 0o 14 9
Tatal 16.768] 16.444] 20451 12.320 481 291 5.506) 3826
Source: ISAG 2001 and 2002.
Tahle 15. Treatment of hazardous waste from industry 2001 and 2002, Statad in tennes.
W i Reprocession Incinaraticon Lancfilling Special treatment
2001 2002 2001 02 200 2002 2001 2002
~Lnimal and vegetable fat a 0 1.950 2241 1] 0 19 18
Halogen-containing organic compounds 2 3 928 1.010)] 0 0 3 54
Halogen-free crganic compaunds 273 ITE|  24.547) 2224 &1 a7 A28 2510
Inorganic compounds 2106 358 4 263 3647 3.392 4.588 6295 6.338
Other hazardous waste 7841 2855 10.800) 10471 1.459 2828 1.030 815
\Waste oil 23184 ) 23767 2001 2.078 33 4 105 78
Health-care riek waste 1} 0 a 235 a a 135 11
Asbesthos 0 4] 0 [ 51 301 0 0
Battenies 457] G ) [ ) ) [ [
ZFC cooling agents 1 0 1] ] L] a 3 i
Shredder waste 0 a 0] 7v2285] &7232 0 0
Tatal 33.714] 28.062| 45423] 41.806] T7a01] 75451 8.019) 0.828)

Source: ISAG 2001 and 2002.



Table 16. Treatment of hazardous waste from building and construction 2001 and 2002, Stated in tonnes.
Waste fraction Reprocassion Inzineration Landfilling Special treatment
2001 2002 2001 2002 2001 2002 2001 2002

Animal and vegetatle fat a a 44 & a O 0 [4]
Halogen-containing organic compounds ] ] 12 2 [ 0 ¥ )
Halogen-free organic compounds 8 & 505 303 10 19 0 B
Inorganic compounds 3 2 55 33 30 11 10 44
Other hazardous waste 10 713 74 120 115 207 i) 2
WWaste oil 106 15 451 422 58 ] 1 0
Health-care nek waste 5} 0 a 33 O a 0 0
fsbesthos 0 il 4] 0 77900 12880 0 0
Batteries 51 43 0 0 ) & s 8
CFC cooling agents a 1 0 a a a 0 a
Total 177 Ta0 1157 1225 8.042] 13.M17 11 55

Source: ISAG 2001 and 2002.

The total amount of hazardous waste from industry is about 155,000 tonnes,
whereas the total amount from the service sector is around 33,000 tonnes, the
total amount from households is around 25,000 tonnes, and the total amount
from building and construction is around 15,000 tonnes. A comparison of the
amounts of hazardous waste generated by all four sectors shows that industry
has generated almost twice as much hazardous waste as the three remaining
sectors put together.

The building and construction sector - the sector generating least hazardous
waste - has one primary source of hazardous waste, namely asbestos. Asbestos
is also present in other sectors, however, in less significant amounts.

Healthcare risk waste from the service sector - or more precisely from
hospitals - is another hazardous waste fraction primarily originating from one
sector.

The three fractions waste oil, organic compounds without halogens, and other
hazardous waste are generated in the largest amounts by industry, the service
sector, and households. Inorganic compounds without halogens include e.g.
solvents, dye/varnish/paint and tar, and rust-preventing oils.

Inorganic compounds are found in significant amounts in both industry and

the service sector. This fraction is found only in small amounts in both
households and the building and construction sector.
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4 Imports and exports of waste

4.1 Imports

Table 17 shows amounts of waste imported to Denmark in 2001 and 2002
analysed by waste fraction and treatment option. In 2002, Denmark imported
around 396,000 tonnes of waste, which is around 80,000 tonnes more than in
2001.

Amounts of waste imported in 2002 correspond to around 3 per cent of total
Danish waste generation. This is one percentage point more than in 2001
where imported waste amounts corresponded to 2 per cent of total Danish
waste arisings.

Vabile 17, lmporrs of waste in 2000 gmadd 20032 by froctien. Seed in tonmes,
Fractiomn Tuial

ikl 202 RN 200: il il 2| 1 Tilinl ul | L0k
ik (2] L7400 § 39,100 WUTo | 3000
Paper and cordboand {21 14}| .O0H) ALV ] Li1].(HH2 ]
Plastic) 1) 24,2000 52700 142000 51700
Fomviis wata b i | and 5 i S0 TS THHD L S 74,700
CHhior combustible £4) 37,5000  A0.500 ST.5H0 i1, A0HY
— —
Healt-care nsk waste (1) il I§l il [+
Foesl wasiedoiher oreanie (11 |, T | % A0y |, Tl | 3 40
i har resvelahlad 1 i1, 20 2T S0 i M) 27 S
Sludee (44 ] A ] S0
b nowified wiste (4) [y i) (15 i 40 | anaiE] 47,350
Taial IERATO] 3RS Wb AT SN0 S0k [R5 Bl | maill] | | S1adET] F0S S50

Source: (1) ISAG reports; (2) Statistics Denmark; (3) Association of Danish Recycling Industries and
other large scrap dealers; (4) registrations under the EU regulation on shipments of waste: Council
Regulation No. 259/93 on the supervision and control of shipments of waste within, into and out of the
European Community.

Around 70 per cent of waste imported is categorised under the EU regulation
on shipments of waste™ as so-called green waste for recovery. Green waste
covers primarily glass, paper and cardboard, plastic, ferrous metals, as well as
organic waste. Green waste is not subject to mandatory notification under the
EU regulation on shipments of waste.

Waste imported belonging to the category "other combustible” is destined for
incineration with energy recovery, and covers different types of waste oil. This
type of waste is subject to mandatory notification and is consequently listed in
Table 13.

4.2 Exports

Table 18 shows amounts of waste exported from Denmark in 2001 and 2002.
Amounts of waste exported in 2002 corresponded to around 11 per cent of
total Danish waste generation.

In 2002, waste exports amounted to 1,375,130 tonnes or around 17,400
tonnes more than in 2001. This increase is primarily due to an increase in

'® Council Regulation No. 259/93 on the supervision and control of shipments of waste
within, into and out of the European Community
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exports of ferrous scrap following the closure of the Danish Steel Works in the
summer of 2002. Detailed figures for exports of waste subject to mandatory
notification are in Table 18.

Around 74 per cent of waste exported from Denmark in 2002 belongs to the
category green waste for recovery. This category includes the fractions glass,
paper and cardboard, plastic, and ferrous metals.

Pahle I8, Exports of waste in 2000 and 2002 by fraction. Stated in tonnes.
201 2002

L FEC - 7 A4H¥
Paper and cardboard (2} 359 3 371,400
Plastic {2} RN 23 2
Ferrous metals ¢1 and 1) 532 (HHY il 1 00
Orher combustible (4 9, 71K) 29,100
Flv ash and slai from coal-fired power plants (3) N LN] O, M
Sulphur acid from coal-fired power planis {3} { f]
Slag and Mue gas cleaning products from iron production 1 and 41 | 2.3 LI
Lol batterics (4) [, 54000 16,7000
Ni-Cidl butterios and other batteries (4 and &) 137 130
Residues from waste incmeration plants (4) [EURGIH 124 800
lron residues from waste incineration plants (4} B} 4. 11K}
Other waste subject to mandatory notification (4) 36 400 01 . 8iH}
Tutal 1. 357.6087 LATS 150

Source: (1) ISAG reports; (2) Statistics Denmark; (3) Association of Danish Recycling
Industries and other large scrap dealers; (4) registrations under the EU regulation on
shipments of waste: Council Regulation No. 259/93 on the supervision and control of
shipments of waste within, into and out of the European Community; (5) Elsam and
Energi E2; (6) the Danish EPA has registered 110 tonnes of collected Ni-Cd batteries.

4.3 Imports and exports of waste subject to mandatory notification

Table 19 shows the countries with which Denmark exports and imports waste
subject to mandatory notification. Waste subject to mandatory notification
means waste that must be notified to the competent authorities of dispatch
and the competent authorities of destination according to Council Regulation
No. 259/93 on the supervision and control of shipments of waste within, into
and out of the European Community.

As can be seen from the table, in 2002 Denmark imported 44 tonnes of waste
for disposal, which is about 500 tonnes less than in 2002. This waste
originated from Switzerland and Ireland, consisting of residues from
incineration of household waste and waste from manufacturing, formulation,
and use of biocides and phytopharmaceutical products.

In 2002, Denmark imported around 94,700 tonnes of waste for recovery.
Most of this waste originated from Norway, Sweden and Ireland. The waste
primarily consisted of waste oil.

Amounts of waste imported for recovery have fallen by about 21,300 tonnes
compared to 2001, when around 116,100 tonnes of waste were imported.

Waste subject to mandatory notification exported for disposal in 2002
amounted to around 149,900 tonnes or about 95,000 tonnes less than in



2001. This waste was exported to Norway and Germany and mainly
consisted of residues from incineration plants.

In addition, Denmark exported around 118,000 tonnes of waste subject to
mandatory notification for recovery. This is around 19,000 tonnes more than
in 2001. Countries of destination were primarily Finland, Norway, Sweden,
and Germany. The waste mainly consisted of aluminium ashes and residues,
ashes and residues containing metals or metal compounds, sand from foundry
processes, waste from processed cork and wood, lead batteries, and unlisted
waste.
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Table 19. Imports and exports of waste subject to mandatory notification in
2002. Stated in tonnes.

Country Disposal: Recovery.
OECD code Exports from DK | Imports from country | Exports from DK | Imports from country
to: to DK: to: to DK:
Belgium
ABQO8Q 0 0 257 0|
ACQ70 o 0 77 o)
AAQ4Q o 0 167 o)
AA100 0 0] 143 0l
AA130 0 0 235 0)
Total: 0 0 879 0
Enaland
RX100 (0 0 2.284 (0)
AA060 1,648
AA120 0 0 2R9 0
AA162 0 0 44 0)
Total: 0 0 4,345 0
Einland
RX100 o 0 2 A9 o)
AA050 o 0 122 o)
AAQ70 0 0 7.352 0
Total: 0 0 10,373 0)
Erance
AA180 0 0 63 0
Total: 0 0 63} 0
Netherlands
ABO010 (0 0 0 610
ADO70 (0 0 513 0
AD110 (0 0 0 853
RX100 (0 0 1.274 0
AA030 (0 0 516 0
AA100 0 0 6 Q
Total: 0 0 2,309 1,463
Ireland
AC090 O 0 0 108
AC210 o 0 0 16.154
AC220 o 0 o 994
ADO10 o 0 o 710
AD020 O 16 0 0
ADO60 o 0 0 17
AD110 o 0 o 1
RAN10 o 0 0 12
RX100 0 0 0] 86
Total: 0 16 0 18.082
Iceland
AR110 0 0 0 1
AC150 0 0 0 0
AC220 0 0 0 19
ADO10 o 0 o 1
AD020 o 0 o 2
ADO060 0 0 0 4
ADO70 0 0 0 158
AD160 o 0 o 114
RA010 o 0 o 39
RC040 0 0 0 1
AA100 0 0 0 0
AA180 0 0 0] 2
Total: 0 0 0) 340
Northern Ireland
AD160 0 0 0 167
Total: 0 0 0 167
Cont.



Land Bortskaffelse: Nvitigagrelse:
OECD-kode Eksport fra DK Import fra land Eksport fra DK Import fra land
til: til DK: til: til DK:

Norway
AB020 91,308 0 0 0
AB040 0 0 0 277
AB110 0 0 0 8.178
ACO030 0 0 0 2.865
ACO090 0 0 0 62
AC270 0 0 0 274
ADO020 19,599 0 0 0
ADO60 0 0 0 18.102
ADO70 0 0 0 35
ADO090 0 0 0 553
AD150 0 0 0 17
RX100 5,264 0 6.106 2181
AA020 0 0 550 0
AA050 65| 0 4.220 0
AA100 0 0 0 4
Total: 116,236 0 10,876 32,548

Switzerland

AB020 0 28| 0] 0]
Total: q 28| q a

Sweden
ABO70 (0 0 1.316 0
ACO030 (0 0 0 9.538
AC170 (0 0 9.613 0
AC220 (0 0 0 8
ADO020 (0 0 0 11
ADO60 (0 0 0 17 625
ADO70 (0 0 0 2 301
RAO010 (0 0 0 10
RX100 o 0] 9.007 913
AA030 (0 0 28| 0
AA100 (0 0 3 163
AA130 (0 0 0 14
AA170 o 0] 16.678 0
AA180 0 0 66 0
Total: q 0 36,711 30,583

Germany
AB020 33,512 0 6.325 0
AB040 0 0 1.219 0
ABO70 0 0 1.321 0
AB090 0 0 0 267
ACO030 0 0 4.606 0
AC090 0 0 124 0]
AC270 0 0 ROA 0]
ADO060 0 0 0 2.748
ADO70 0 0 7 0
AD110 0 0 72 0
AD140 95| 0 0 0
RC010 32 0 0 0
RX100 0 0] 26.275) 1.572
AA010 0 0 1.315 0
AA020 0 0 442 0
AA040 0 0 203 0
AA050 0 0] 4.764 0
AA070 0 0 2004 0]
AA100 0 0 268 37
AA120 0 0 491 0
AAL130 0 0 954 Q
Total: 33.640 Q 52.178 4623
Total all
Countries: 149,876 44 117,735 87.806
Cont.
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Source: Danish EPA Transport Database. The registration is based on
registrations of completed shipments under the EU regulation on shipments
of waste (Council Regulation No. 259/93). The competent authorities of
destination must submit copies of the completed consignment note to the
competent authorities involved no later than 3 days from receipt of the waste.
No later than 180 days after receipt of the waste, the consignee must send
proof that the waste has been recovered. OECD waste codes are described in
detail in Commission Decision of 21 October 1994 (OJ 1994 L288/36).



4.4 OECD codes

AA010
AA020
AA030
AA040
AA050
AA060
AA070
AA080
AA090
AA100
AA110
AA120
AA130
AA140
AA150
AA161
AA162
AA170
AA180

ABO10
AB020
AB030
AB040
AB050
ABO060
ABO70
ABO080
ABO090
AB100
AB110
AB120
AB130
AB140
AB150

ACO010
AC020
ACO030
AC040
AC050
AC060
ACO070
AC080
AC090
AC100
AC110
AC 120
AC130
AC140
AC150
AC160
AC170
AC180
AC190
AC200
AC210
AC220
AC230

AC240
AC250
AC260
AC270

ADO010
AD020
ADO030
AD040

ADO050
ADO060
ADO070
ADO080
ADO090

AD100

Dross, scalings and other wastes from the manufacture of iron and steel.
Zinc ashes and residues.

Lead ashes and residues.

Copper ashes and residues.

Aluminium ashes and residues.

Vanadium ashes and residues

Ashes and residues containing metals or metal compounds not elsewhere specified or included.
Thallium waste and residues.

Arsenic waste and residues.

Mercury waste and residues.

Residues from alumina production not elsewhere specified or included.
Galvanic sludge.

Liquors from the pickling of metals.

Leaching residues from zinc processing, dusts and sludges such as jarosite, hematite, goethite, etc.

Precious metal bearing residues in solid form which contain traces of inorganic cyanides
Ash from incineration of printed circuit boards

Photographic film ash.

Lead-acid batteries, whole or crushed.

Used batteries or accumulators, whole or crushed, other than lead-acid batteries and waste and

scrap arising from the production of batteries and accumulators, not otherwise specified or
included.
Slag, ash and residues, not elsewhere specified or included.
Residues arising from the combustion of municipal/household wastes.
Waste from non-cyanide based systems which arise from surface treatment of metals.
Glass waste from cathode-ray tubes and other activated glasses.
Calcium fluoride sludge.
Other inorganic fluorine compounds in the form of liquids or sludges.
Sands used in foundry operations.
Waste catalysts not on the green list.
Waste hydrates of aluminium.
Waste alumina.
Basic solutions.
Inorganic halide compounds, not elsewhere specified or included.
Used blasting grit.
Gypsum arising from chemical industry processes.
Unrefined calcium sulphite and calcium sulphate from flue gas desulphurization (FGD).

Waste from the production/processing of petroleum coke and bitumen, excluding anode butts.
Asphalt cement wastes.
Waste oils unfit for their originally intended use.
Leaded petrol (gasoline) sludges.
Thermal (heat transfer) fluids.
Hydraulic fluids.
Brake fluids.
Antifreeze fluids.
Waste from production, formulation and use of resins, latex, plasticisers, glues and adhesives.
Nitrocellulose.
Phenols, phenol compounds including chlorophenol in the form of liquids or sludges.
Polychlorinated naphtalenes.
Ethers.
Triethylamine catalyst for setting foundry sands.
Chlorofluorocarbons.
Halons.
Treated cork and wood wastes.
Leather dust, ash, sludges and flours.
Fluff light fraction from automobile shredding.
Organic phosphorous compounds.
Non-halogenated solvents.
Halogenated solvents.
Halogenated or unhalogenated non-aqueous distillation residues arising from organic solvent
recovery operations
Wastes arising from the production of aliphatic halogenated hydrocarbons.
Surface active agents (surfactants).
Liquid pig manure; faeces.
Sewage sludge.

Wastes from the production and preparation of pharmaceutical products.

Wastes from the production, formulation and use of biocides and phytopharmaceuticals.
Wastes from the manufacture, formulation and use of wood preserving chemicals.

Inorganic cyanides, excepting precious metal-bearing residues in solid form containing traces of
inorganic cyanides.

Organic cyanides.

Waste oils/water, hydrocarbons/water mixtures, emulsions.

Wastes from production, formulation and use of inks, dyes, pigments, paints, lacquers, varnish.

Wastes of an explosive nature, when not subject to specific other legislation.

Wastes from production, formulation and use of reprographic and photographic chemicals and
materials not elsewhere specified or included.

Wastes from non-cyanide based systems which arise from surface treatment of plastics.
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AD110
AD120
AD130
AD140

AD150
AD160

RAO010

RA020

RB010
RB020
RCO010
RC020
RCO030
RCO040
RX100

Acidic solutions.

lon exchange resins.

Single-use cameras with batteries.

Wastes from industrial pollution control devices for cleaning of industrial off-gases, not elsewhere
specified or included.

Naturally occurring organic material used as a filter medium (such as bio-filters).
Municipal/household wastes.

Wastes, substances and articles containing, consisting of or contaminated with polychlorinated
biphenyl (PCB) and/or polychlorinated terphenyl (PCT) and/or polybrominated biphenyl (PBB),
including any other polybrominated analogues of these compounds, at a concentration level of 50
mg/kg or more.

Waste tarry residues (excluding asphalt cements) arising from refining, distillation and any pyrolitic
treatment.

Asbestos (dusts and fibres).

Ceramic-based fibres of physico-chemical characteristics similar to those of asbestos.
Any congenor of polychlorinated dibenzo-furan

Any congenor of polychlorinated dibenzo-dioxin

Leaded anti-knock compounds sludges.

Peroxides other than hydrogen peroxide.

Other wastes not specified with an OECD-code.



5 Individual waste sources and
status in relation to targets for 2008

5.1 Waste generated by households

Waste from households covers the waste types domestic waste, bulky waste,
and garden waste, which in turn are divided into individual fractions, e.g.
paper and cardboard, bottles and glass, and food waste/other organic waste.
Table 20 shows waste arisings by mixed and separately collected fractions to
the extent these have been individually registered.

This means that the stated amounts of e.g. paper and cardboard do not show
the potential total amounts of paper and cardboard in household waste
generation, but only the amounts of waste that have been separated and
collected for recycling. The rest of the paper is part of the fraction ”various
combustible”.

Waste arisings in households in 2002 amounted to around 3,120,600 tonnes,
which is an increase of 1 percentage point from 2001. Domestic waste
amounts remain virtually unchanged compared to 2001 — showing only a
slight fall of 723 tonnes. The increase in total amounts of household waste is
therefore especially attributable to arisings in garden waste and packaging
waste, which have increased by 13 per cent and 10 per cent respectively.

Domestic waste, however, still makes up the largest part of total household
waste generation, namely 54 per cent.

Tabl 20, W mie germratian in hevschals 1oal 10 ] 10837 1088 113K R L FLT | [V
v shalnlin e L

13 483 16 o0 aL427] LESE 1

[EOT T T T T

Source: ISAG reports. (1) For the year 1996, ferrous metals are included under ”Other”.

N BFEEE

Table 20 shows several shifts between the different household waste fractions,
so that various combustible, paper and cardboard, garden waste, and
hazardous waste have increased by 6 per cent, 6 per cent, 13 per cent, and 58
per cent respectively compared to waste arisings in 2001. These increases are
balanced by a decrease in the fraction food waste/other organic waste, which
has fallen by 18 per cent compared to the previous year.

5.1.1 Household waste per capita and per household
In Table 21 household waste generation is stated per capita and per

household. Amounts are moreover analysed between selected waste types and
separately collected waste fractions.
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Total household waste generation per capita amounted to 581 kg in 2002,
which is 14 kg more than in 2001. Household waste per household was 1,271
kg in 2002.

Of these, domestic waste per capita and per household was 317 kg and 692 kg
respectively in 2002. Compared to 2001, this means a slight fall of 1 kg per
capita, while the amount per household decreased by 4 kg.

Uakde 2. Hemseliold waste generation 1599 s 2000, per coplia asd g bouseBbald, Sizted bn kg, VWes e (vpe and Dractios Includind.
L1 oot el i
Vet rapiln Tt capiila [Pt capiila Fer capiin__ | Per capila v capiila Ter roypila Fercap i
rechinld wasie winl Y| [FE TH 1214 547 136l ET) 1370
[omesiic weste in FTE] i o] i) 1l T TE A0

[ ik [t FF Fi

10 £ i a2 2 i 3

el b [

7 I T 15
wehnlibs 1 3 1 B 3 I

- ToE EF] N T 187 i
[l HE [ 12 18] 123

T
TrlEy

=1 =

i
=

orwhion
FPaper separnimd far recvciing N ] [ ] [} T el 1=
eliss soprai i oo rocrcling E Z ] Z [ i
Source: ISAG reports. Statistics Denmark's statement of population growth and number of households has
been used. Note that Table 20 and 21 are not comparable, as Table 20 concerns waste generation analysed
by fractions while Table 21 also includes waste types.

5.1.2 Domestic waste

Domestic waste generated by households covers ordinary waste from private
household consumption. This includes paper, bottles, glass, organic food
waste, and other waste. Usually, domestic waste is collected from households
at regular intervals once a week or once every other week.

As mentioned above, domestic waste amounted to 1,700,000 tonnes in 2002,
which is 1,000 tonnes less than in 2001. Since 1994, domestic waste arisings
have varied slightly from year to year, however, without showing any clear
trend. Throughout the whole period from 1994 to 2000, arisings have
increased by 2 per cent, cf. Table 3.

In 2002, 16 per cent of domestic waste was recycled, while 82 per cent was
incinerated and 3 per cent landfilled. The distribution among treatment
options is thus unchanged compared to 2001.

For the years before 2001, packaging waste is included as part of the waste
type domestic waste. To make comparison with previous years possible, the
107,000 tonnes of packaging waste in 2001 and the 117,000 tonnes of
packaging waste in 2002 have been included in the figures in Figure 7.




Figure 7. Treatment of domestic waste from households 1996 - 2002 and target for
2008 (2001 and 2002 incl. Packaging waste)

Storage

@ Special treatment
@ Landfilling
Incineration

'000 tonnes

O Recycling

1994 1995 1996 1997 1998 1999 2000 2001 2002 2008

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

As the table shows, the relative distribution in the period 1995 to 2001 among
treatment options has varied only little. If considering the whole period, the
trend since 1994 has shown that around 80 per cent of domestic waste is
incinerated, whereas 15 per cent is recycled and 5 per cent is landfilled.

Thus, too much domestic waste is still being incinerated and landfilled
compared to the targets in Waste Strategy 2005-2008

It should be noted that domestic waste is considered suitable for incineration
and therefore this waste must not be landfilled. If not recycled, domestic waste
is to be incinerated. However, islands that are not connected by land to an
incineration plant are exempt from this obligation.

Table 22 Treatment of domestic waste in 2002 stated in "000 tonnes. lllustrated in Figure 7

Domestic wasta 1994 1995 1996 1907 1004 1994 2000 2001 2002 2008
Recycling 226 237| 249 239 281 247| 240| 282| 290| 364
Incineraticn 1.237] 1.201] 1.274] 1.298] 1.324] 1.301] 1.352] 1.475] 1.491] 1454
Landfilling 198 180 132 B3 g8) 117 B85 50 37 0
Special treatment 0 0 1] 1] 0 0 4] 1] 4] 0
Slorage 0 1] 4]

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

5.1.3 Bulky waste

Bulky waste generated by Danish households amounted to 655,000 tonnes in
2002. This is 25,000 tonnes less than in 2001. In other words, there has been
a fall of 4 per cent in arisings.

During the period from 1994 to 2002 bulky waste arisings increased by 8 per
cent. The general increase was interrupted only by minor reductions in 1997,
1998, 2001, and 2002, cf. Table 3. The general increase in amounts of bulky
waste is partly due to a real increase in arisings, but the establishment of
waste-collection and waste-delivery schemes also plays a significant role.

Figure 8 shows the distribution of bulky waste arisings between the three
treatment options: landfilling, incineration, and recycling for the period 1994-
2002. The period 1994 — 1998 shows an almost unchanged distribution
between treatment options: incineration around 40 per cent, landfilling
around 44 per cent, and recycling around 16 per cent. The rate of bulky
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waste for incineration rose to 48 per cent in 1999 and 2000, whereas the rate
of waste for landfilling fell to 36 per cent in the same period.

Figure 8. Treatment of bulky waste from households 1996-2002 and target for
2008
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[ Special treatment
@ Landfilling
Incineration
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0O Recycling

1994 1995 1996 1997 1998 1999 2000 2001 2002 2008

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

In 2002, 48 per cent of bulky waste was incinerated, the rate for landfilling fell
to 25 per cent, and the rate for recycling fell to 17 per cent. The remaining 10
per cent of bulky waste is stored temporarily until incineration capacity
becomes available'’. This means that the real rate of bulky waste for
incineration is higher than 48 per cent.

The target of a maximum landfilling rate of 25 per cent has thus been met.
However, too much bulky waste is still being landfilled and not enough is
being recycled.

If targets for treatment in 2008 are to be met, considerable efforts are required
to separate and collect more of the different waste fractions in bulky waste. A
number of initiatives covering e.g. cardboard, waste electronic and electrical
equipment, impregnated wood and PVC-containing materials have been or
are in the process of being implemented.

Table 23. Traatment of bulky waste from househokds in 2002 stated in 000 lormes, Mustrated in Figure 8.

Bulky waste 16894 1005 108G 1997 1984 1908 2000 2011 E002 2008
Racyling 40 85 114 a3 oy 108 113 121 111 164
Incsinsaration 41 4T a0 241 A 313 351 K [+ 311 a8
Landffilling 284 286 275 248 234 230 264 180 161 164
Special treatment i 0 1 1 4 2 2 1 1 0
Slorage 40 71 il

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

5.1.4 Garden waste

Garden waste collected from households in 2002 amounted to 517,000
tonnes, which is 59,000 tonnes more than in 2001, corresponding to an
increase of 13 per cent.

Throughout the 1990s garden waste arisings have increased steadily. From
1994 to 2002 arisings have increased by 226 per cent.

" Exemption clause in Section 37(3), Danish Statutory Order on Waste (Statutory Order
No. 619 of 27 June 2000)



This increase does not so much reflect a real increase in amounts of garden
waste. Rather, it is the result of increasing opportunities for households to
dispose of garden waste at municipal treatment plants instead of home-
composting the waste. This generates larger amounts of waste for treatment
in the municipal waste treatment system.

Garden waste treatment is presented in Figure 9. In 2001, 99 per cent of
garden waste was recycled, and 1 per cent was landfilled.

Figure 9. Treatment of garden waste from households 1996-2002 and target for
2008
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Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Thus, targets for recycling and incineration of garden waste from households
have been met by a good margin. Estimates indicate that it is impossible to
further increase the recycling rate. Future efforts with respect to garden waste
will therefore concentrate on maintaining the present high recycling rate and
reducing amounts treated in the municipal waste treatment system. Garden
waste may be home-composted without permission from the local council,
providing the rules of the regulation are complied with. Waste incineration is
only allowed in plants that have been approved for the purpose. The local
authorities may grant approvals for private incineration of garden waste.

Table 24. Treatment of garden waste from households in 2002 siated in '000 tonnes. lllusirated in Figure 9.

Garden waste 1904 19095 1906 1997 19498 1999 2000, 2001 2003 2008
Recycling 2501 300|388 429 411 4559 505 453 513] 494
Incineration 9 9 B B 8| ] 7| 2 0 28
Landfilling 27) 17] = L 20 3 7] 3 4 0
Special treatment 0 o] 0 o] 0 0 a 4] [4] 0
Slorage 0 4] 0

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

5.2 Waste from the service sector

Waste generated by the service sector® amounted to 1,357,000 tonnes in
2002, which is 50,000 tonnes or 4 per cent more than in 2001.

*® The service sector covers the source: institutions, trade and offices.
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Figure 10. Waste from the service sector 2002, by mixed and
separated fractions
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Source: ISAG reports 2002. Note that the key to the diagram starts with “waste suitable for incineration”
shown as 55 per cent in figure, and should be read clockwise

Waste from the service sector analysed by mixed and separated fractions is
shown in Figure 10. The relative distribution is almost the same in 2002 as in
2001. Waste suitable for incineration and paper and cardboard are the two
largest waste fractions generated by the service sector, making up 55 per cent
and 18 per cent, respectively, of waste from this sector.

The increase in amounts of waste from the service sector in 2002 is apparent
in the fractions: waste suitable for incineration, paper and cardboard, glass,
and other waste. These fractions increased by 9 per cent, 2 per cent, 2 per
cent, and 13 per cent respectively compared to 2001. The fractions: waste not
suitable for incineration, food waste/other organic waste, healthcare risk waste,
and hazardous waste show reductions of 16 per cent, 18 per cent, 7 per cent,
and 26 per cent respectively.

Of the 1,357,000 tonnes of waste generated by the service sector in 2001, 36
per cent was recycled, 49 per cent was incinerated, 10 per cent was landfilled,
and 5 per cent was stored temporarily, cf. Figure 11. The recycling and
incineration rates for service sector waste remain unchanged from 2001.
Landfilled waste amounts have fallen by 2 per cent, whereas amounts of waste
in temporary storage have increased by 2 per cent. The waste put in
temporary storage will be incinerated when incineration capacity becomes
available”. Thus, the incineration rate is actually higher than the 49 per cent
mentioned above. This means that there has been a shift from landfilling and
temporary storage to incineration.

' Exemption clause in Section 37(3), Danish Statutory Order on Waste (Statutory Order
No. 619 of 27 June 2000)



2008

Figure 11. Treatment of waste from the service sector 1996-2002 and target for
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Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Compared to the targets for treatment in 2008 in Waste Strategy 2005-2008,
still too little waste from the service sector was still being recycled and too
much was being incinerated and landfilled in 2002. If targets are to be met,
separation and collection of waste must be improved so that a larger
proportion of recyclable materials can be recycled, and so that
environmentally harmful waste types can be separated and treated separately.

Table 25. Treatment of waste from the service sector in 2002 stated in "000 tennes. lllustrated in Figure 11.

Serviceltrade and offices 1904 109s] 1998 1@or]  foofd  qa0a) 200 200 z0z] 2008
Recycling 203] 317 317 324 335 353 449 458] 485 578
Incineration 280] 365 380 352 438] 434] 515 639 669 g11
Landfilling 152 128 138| 170 161 164 152 150 137 68
Special treatment 21 24 19 16| 18| 5 4 5] 4 0
Siorage 24 G2 0

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

5.3 Waste from industry

Waste generated by industry amounted to 2,311,000 tonnes in 2002, which is
305,000 tonnes or 12 per cent less than in 2001. Figure 12 shows waste from
industry by mixed and
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Figure 12. Waste from industry 2002, by mixed and separated
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Source: ISAG reports 2002. Note that the key to the diagram starts with ”” waste suitable for incineration”
shown as 15 per cent in figure, and should be read clockwise
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separated fractions. It is seen that ferrous metals is by far the largest single
fraction followed by the mixed fractions: waste suitable for incineration, beet
soil, separated paper and cardboard.

The relative distribution of total industrial waste between the different
fractions remained almost unchanged in 2002 compared to 2001. However,
as mentioned above there has been a decrease in amounts of industrial waste
of around 305,000 tonnes. The fall is primarily due to reductions in the
fractions: waste not suitable for incineration, paper and cardboard, food
waste/other organic waste, ferrous metals, hazardous waste, and other. These
fractions fell by 15 per cent, 15 per cent, 35 per cent, 18 per cent, 6 per cent,
and 25 per cent respectively. In contrast, the fractions: waste suitable for
incineration, plastic, and sludge have shown an increase of 3 per cent, 3 per
cent, and 23 per cent per cent respectively.

This indicates that separation of recyclable waste, such as paper and
cardboard, food waste/other organic waste, and ferrous metals, has been less
dominant than in 2001.

Industry experienced a fall in waste arisings of 11 per cent from 2000 to 2001,
while the service sector saw a 17 per cent rise in waste generation. The shift
between the two sectors may be due to faulty registration, as the source
manufacturing etc. was discontinued from 2001as a result of amendments to
the Statutory Order on Waste®. This means that waste from industry must be
registered as originating from one of the 11 subgroups: food, beverages and
tobacco; textiles, clothing and leather goods; wood-working and furniture;
paper and graphical production; chemicals etc.; rubber and plastic; stone-
working, pottery and glass; ferrous metals; other manufacturing; utilities;
agriculture, forestry, fishery etc. It is likely that some carriers find it easier to
register industry waste as service-sector waste. Incineration plants and landfills
reporting to the ISAG are therefore encouraged to be aware of this possible
source of incorrect registration.

Changes in the industrial structure - the fact that society is changing from an
industrial to a knowledge society - may be another reason for the shift
between the two sectors. Whether the shifts between the two sectors are due
to this development will be examined more closely before the publication of
Waste Statistics 2003.

The treatment of waste from industry is shown in Figure 13. In 2002, 61 per
cent of the waste was recycled. In actual figures, this means that 1,403,000
tonnes were recycled in 2002, whereas 1,688,000 tonnes were recycled in
2001, corresponding to a fall of 285,000 tonnes.

?* Statutory Order on Waste (Statutory Order no. 619 of 27 June 2000)



Figure 13. Treatment of waste from industry 1996-2002 and target for 2008
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Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Table 26. Treatment of waste from industry in 2002 stated in '000 tonnes. llustrated in Figure 13.

Manufacturing joodf  qgos] ool 1097 1008 1oa  2o00)  200q) 2008 2008
Recycling 1.140] 1.445] 1.397] 15900 1.554] 1.550] 1.895 1.588] 1.403] 1502
Incineration 271 278] 361 388] 425 513] 431 320] 363] 462
Landfilling B30 7v9| 822 TOT) 748 582] 611 583] 520 347
Special treatment B9 58 52 51 47 9 k] 8 10 0
Slorage 18 15 1]

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

The rate of industrial waste incinerated in 2002 was 16 per cent, whichisa 4
percentage point increase from 2001. The rate led to landfill remained almost
unchanged from 2001 at 23 per cent.

This means that the 2008 target of landfilling a maximum of 15 per cent of
industrial waste has not been met. Far too much waste from industry is still
being landfilled. Even if the rates of recycling and landfilling have taken a
positive direction since 1994, there is still some way to go before the 2008
targets for these two treatment options have been met.

Amounts and composition of waste from industry depend on the sector
generating the waste, as well as size and number of enterprises. Possibilities of
preventing or recycling waste will therefore differ from one waste fraction and
sector to another.

In order to meet the targets in the Waste Strategy 2005-2008, the Danish
EPA has selected a number of waste types from industry to come into focus.
These waste types include waste from foundries and shredder waste, which
are to be diverted from landfilling to recycling whenever environmentally and
economically efficient.

Through latest amendment to the Statutory Order on Waste the Danish EPA
has implemented a number of changes to the ISAG system so that from 2001
it will be possible to analyse waste from industry between eleven different

sectors. In future a number of enterprises® must in addition keep a register in
a specific format with various information on their waste generation. This will

*! Enterprises subject to notification and approval, cf. Appendix 1 to Statutory Order no.
367 of 10 May 1992 on other activities than listed activities, with later amendments, and
Appendix 1 to Statutory Order no. 646 of 29 June 2001 on approval of listed activities.
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enhance the possibility of conducting sector-specific analyses and targeted
initiatives in industry.

Table 27. Waste generation in industry in 2002 by sector and treatment option. Stated in tonnes.

Sector Reprocessing | Incineration Landfiling Teﬁ'}ﬁi‘:{:? niﬂfﬁ:::“ Total
Industry 221.428) 8580 7.264 543 o 238 815
Food, bewerage and tobacco 142,770 24153 14.315 1.322] 13 182573
Tewtile, clothing and leather goods 2422 3303 778 HE4 4| 7284
Wood-warking and furniture 5.575) G388 4.916 1.5848) 0 21 266
Paper and graphical production 182,285 15,188 5384 3434 230) 2062214
Chemicals tc. §.326) 34988 B.136 55 3.948 53.335
FRubber and plastic 25 B4 13400 4 824 #83 i) 48 553
Stone-working, pottery and glass 1.327 2732 44235 306 = 48 8508
Ferrous metats 65,830 13.363 1184590 1.294 5381 204 367
(Orther manufacturing 132181 HE 2T 30,944 4108 256 383.734
Litlities G297 15567 11.311 15| 15 a5 9649
Agriculture, forestry and fishery eic. 26633 5279 5.930 675 1" 38.520
Tatal 879171 I63.279 256.537 14.522 9,828 1523347

Source: ISAG reports 2002. The Table does not cover beet soil and ferrous metals reported by large scrap
dealers. Note that amounts have been rounded to the nearest hundred.

Waste generation in industry stated by sector and treatment option can be
seen in Table 27.

As apparent from the table, industry; food, beverages, and tobacco; paper and
graphical production; ferrous metals; and other manufacturing contributed 80
per cent of waste from industry in 2002.

5.4 Waste from building and construction activities

The generation of waste in the building and construction sector was
significantly larger in 2002 than in 2001 - construction and demolition waste
reached 4,044,000 tonnes, which is 653,000 tonnes or 19 per cent more than
in 2001. The increase is apparent in the fractions: soil and stone, and asphalt.
These fractions increased by 111 per cent and 49 per cent respectively. In
2002, amounts of soil and stone reported to the ISAG increased by 693,000
tonnes. The great increase is due to the amendment to the Statutory Order on
Waste which included 8 soil treatment plants as new reporting plants in the
ISAG, leading to around 636,000 tonnes more soil and stone being registered.
In 2001, only one of the plants reported around 45,000 tonnes of soil and
stone.

Moreover, a large crushing plant previously and incorrectly registered a large
part of the crushed waste as originating from secondary sources. This means
that amounts have not been included in the statistics, since this would result in
double registration. The relevant waste amounts are now being registered
correctly as originating from primary sources, which leads to an increase of
167,000 tonnes in total waste amounts from building and construction - an
increase, which does not reflect an actual growth in waste arisings.

By far the major part, or 92 per cent, of waste generated by the building and
construction sector is recycled. The distribution of waste between the
different treatment options changed in 2002 compared to the previous year:
The recycling rate increased by 2 percentage points, whereas the landfilling
rate decreased by 2 percentage points. Incineration was 2 per cent, cf. Figure
14.



Figure 14. Treatment of waste from building and construction 1994-2002 and
target for 2008
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Source: See Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in
2002. The figure is not intended as a projection of developments in waste arisings.

As the figure shows, the recycling rate for construction and demolition waste
has increased by 8 percentage points in the period from 1994 to 2002. At the
same time the rate of waste for landfilling has dropped 9 percentage points.
The figure also shows that the distribution of waste between the different
treatment options has been in line with targets for 2008 since 1997.

Table 28. Treatment of waste from building and construction in 2002 stated in '000 tonnes. lllustrated in Figure 14.
Building and construction 1904 1995 199§ 1997 1945 1640 200 2001 2003 2008
Recycling 2.052| 2173) 2.745| 3.136) 2.664| 2.585| 2.885] 3.051) 5.735| 3839
Incineration 16 18 17 21 32 60 65 74 72 &1
Landfilling 363 | 321 317 | 264 | 266 224 269 | 260 229 324
Special treatment 2 46 =] 5 1 0 a 0 a 0
Slorage 7 8 0

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

The high recycling rate for construction and demolition waste is due partly to
the fact that recycled waste, unlike landfilled or incinerated waste, is exempt
from taxation, and partly due to a 1995 departmental circular®” on municipal
regulation regarding separation of construction and demolition waste intended
for recycling. In addition, the Danish Ministry of Environment and Energy
(now Ministry of the Environment) and the Danish Contractors' Association
entered an agreement on selective demolition of buildings so that waste is
sorted at an early stage.

Figure 15 shows construction and demolition waste analysed between mixed
and separately collected fractions in 2001. It is seen that the major part of
separated building waste consists of concrete, asphalt, soil and stone.

? Circular no. 94 of 21 June 1995.
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Figure 15. Waste from building and construction 2002, by mixed
and separated fractions

7% 4% Not suitable for incineration

% O Concrete

23% Tiles

O Other building/construction
Asphalt

32% 0O Soil and stone
6%
Other recyclable

8% O Other

14%

Source: ISAG reports 2002. Note that the key to the diagram starts with “not suitable for incineration”
shown as 4 per cent in figure, and should be read clockwise

The increase in total amounts of construction and demolition waste is due to
an increase in the fractions asphalt, and soil and stone, which have increased
by 49 per cent and 111 per cent respectively compared to 2001.

As mentioned above, this increase in the amounts of soil and stone is
explained by the new reporting plants in the ISAG (8 soil treatment plants),
and by a case of faulty registration.

Most waste from the building and construction sector is reprocessed at mobile
crushing plants that are used for different assignments at shifting locations
throughout Denmark.

The owner of the mobile crushing plant is responsible for the ISAG reports to
the Danish EPA. However, sometimes the contractor also registers the waste.
The Danish EPA is very much aware of this possible source of double
registration, and great efforts are being made - in co-operation with the
providers of the reports - to ensure quality control and avoid double
registration.

5.5 Residues from coal-fired power plants

The generation of residues at coal-fired power plants varies from one year to
the next due to variations in Danish imports/exports of electricity to and from
Sweden and Norway. Imports/exports of electricity to and from Sweden and
Norway depend largely on precipitation in these countries — if there a lot of
precipitation, a lot of electricity is generated from hydropower in Sweden and
Norway, and Danish exports will be correspondingly lower.

For example, in 1996 exports of power were particularly high, which is
reflected in amounts of residues in this year, cf. Figure 17. In 2000, there was
high precipitation in Sweden which resulted in so much cheap hydroelectricity
on the market that power stations in both Denmark and Norway had to cease
operations temporarily.

Amounts of residues have decreased steadily since 1996. This decrease is
explained partly by less power exports in the years since 1996, and partly by
the Danish government's Energy Action Plan, "Energy 21", according to
which natural gas and renewable energy sources, including bio-fuels, should



substitute coal in the long-term perspective. Energy statisticsshow that a
decreasing part of electricity generation is based on coal. Also in future,
Energy 21 will result in a decrease in residues from coal-based energy
generation, whereas there will be an increase in fly ash and bottom ash from
bio-fuels.

Residues from coal-fired power plants amounted to around 1,228,000 tonnes
in 2002, which is an increase of 1 per cent from 2001. As Figure 16 shows,
97 per cent of residues was recycled and 3 per cent was landfilled.

Figure 16. Treatment of residues from coal-fired power plants 1996-2002 and
target for 2008
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Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Table 29 Treatment of residues from coal-fired power plants in 2002 stated in "000 tonnes. lllustrated in Figure 16
FPower plants 1994 1995 1098 1997 1998 1999 2000 2001 2002 2008
Recycling 1.319] 1.564]) 1.629) 13004 1.259 1.287] 117§ 1.202] 1.190] 1105
Landfilling 643 139 7Oy 47H 210 13 0 10 3y 123

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings

In Table 30 recovery of residues in 2002 is stated in more detail. More than
90 per cent of residues is used as raw materials in industrial manufacture of,
for example, cement, concrete and plaster board, whereas the remaining part
is primarily used as backfilling either in accordance with the provisions of
Statutory Order no. 655 of 27 June 2001 from the Ministry of the
Environment, or as backfilling with special approval under the Danish
Environmental Protection Act.

% The latest Energy Statistics publication is on the Danish Energy Authority website:
www.ens.dk
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Tahle 3. Recovery of residoes from coal-fired power plants in DK and abroard in 2002 Stated in tonnes.
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Source: Reports from Elsam and Energi E2.

5.6 Sludge from municipal treatment plants

As mentioned above, it was decided to state amounts of sludge for
mineralisation with a dry matter content of 20 per cent, so that sludge for
mineralisation would be stated with the same dry matter content as the
remaining sludge. As a consequence, sludge amounts for incineration have
been reduced by 1,040,934 tonnes.

Residues from municipal treatment plants amounted to 1,011,000 tonnes in
2002, which is a decrease of 10 per cent or 112,000 tonnes from 2001. The
statement only includes sludge, excluding sand and screenings.

If stated in wet weight, sludge arisings from municipal wastewater treatment
plants™ would have amounted to around 2,052,000 tonnes in 2002, which is
around 120,000 tonnes more than in 2001 or equivalent to a 6 per cent
increase.

The larger figures for sludge amounts when stated in wet weight are primarily
due to new treatment technologies for sludge. They do not indicate that
sludge arisings in general are increasing, but that a higher water content is
stated in the statistics.

Treatment of sludge from municipal wastewater treatment plants is shown in
Figure 17. According to the Figure, 58 per cent of the sludge was recycled, 39
per cent was incinerated, and 3 per cent was landfilled.

The figures for recycling include 84,400 tonnes of sludge with a dry matter
content of 20 per cent, corresponding to 1,125,334 tonnes when stated in wet
weight, which is treated in long-term storage with the objective of further

** Figures for 2000 from municipal wastewater treatment plants on amounts of sludge
applied to farmland and incineration of sludge at sludge incineration plants are not yet
available. For recycling and incineration, 2001 figures from the Danish EPA’s sludge
statistics have been used, whereas for landfilling ISAG figures for 2002 have been used.



mineralisation. Amounts are included in recycling as it is expected that this
sludge will be recycled in the future.

In the treatment in sludge mineralisation plants (long-term storage) sludge is
registered with around 0.5 — 1 per cent dry matter, whereas alternatives
typically contain 20 per cent.

Sewage sludge is mainly recovered as fertiliser on farmland. In recent years,
the requirements regarding contents of certain organic and chemical
substances in sludge applied to farmland have been made more strict. In the
short-term perspective, the rate of recycling is therefore expected to decrease.
However, in future, the quality of sludge is expected to improve due to the
general policy of phasing-out xenobiotic substances.

Figure 17. Treatment of waste from wastewater treatment plants 1996-2002 and
target for 2008. (The target of 45 % incineration corresponds to 25 % incineration
and recycling of ashes in industrial processes, and to 20 % normal incineration)
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Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings. The method of calculation of
sludge for mineralisation has been changed with effect from 2001. The figures for recycling include 84,400
tonnes of sludge with a dry matter content of 20 per cent, corresponding to 1,125,334 tonnes when stated
in wet weight. Long-term storage and incineration amounts include 139,555 tonnes for other uses
(Carbogrit and production of concrete).

Table 31. Traatmant of sludge from municipal wastewaler irealment plants in 2002 staled in '000 tonnes. Mustrated in Figure 17

Sludge 1004 1005 1996 1947 1995 19059 2000 2001 2003 2008
Recycling 902  4918] 918 &TOQ  BVH 1.070| 1.132 744] 565 488
Incineration 144 173 174 242] 248] 478] 244] 31 382] 438
Landfilling 81 71 83 57 () G0 71 43 271 45
Special treatment 0 1] 0 il 0 0 i} 0 [i] 0
Siorage 0 [i] 0

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

It seems furthermore that alternative methods for the recovery of sludge are
being developed to a still larger extent. After sludge incineration, the inorganic
residue is recovered in the production of, for example, sand blasting agents, or
cement. Sludge recovered by such alternative methods in 2001* amounted to
around 140,000 tonnes. In Figure 17 the 140,000 tonnes recovered by
alternative methods have been included in incineration, as these treatment
methods are considered as recovery and not recycling.

% Figures for 2002 are not yet available.
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5.7 Residues from waste incineration plants

Figure 18 shows amounts of residues (slag, fly ash, and flue-gas cleaning
products) from waste incineration plants 1994 — 2002 in tonnes, including
treatment option.

Residues from waste incineration plants have not been included in
calculations of total waste generation, since this would mean a double
registration of the waste. However, residues are a large waste fraction and to
secure adequate capacity for their treatment a calculation of amounts is
required.

By far the largest part of residues is recycled — the rate of recycling was 96 per
cent in 2002, which is 8 percentage points more than in 2001. Residues,
however, are not recyclable when containing large quantities of heavy metals,
which may leach into the environment and the groundwater. In such cases
landfilling of the residues is required.

Figure 18. Treatment of residues from waste incineration 1994-2002 and target for
2008
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Source: See Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Table 32. Treatment of residues from waste incineration in 2002 stated in '000 tonnes. llustrated in Figure 18.

Residuas 1994 1995 1996 1997 1948) 1609 2000 2001 2002 2008
Recycling 285 445] 396|425 435 449 435 458] 581 514
Landfilling 140} 105 172 124 110 139 1108 i 23 EL

Source: same as Tables 1 and 2. Note that arisings in 2008 have been set to correspond to arisings in 2002.
The figure is not intended as a projection of developments in waste arisings.

Contaminated fractions such as PVC, impregnated wood, and electric and
electronic products, must not be incinerated. This means that contents of
heavy metals in slag will be reduced significantly. However, recycling
requirements will be made stricter out of consideration for groundwater. The
2008 target of 85 per cent recycling has already been met.

Table 33 shows further treatment of residues from waste incineration plants.
Naturally, amounts of residues depend on the amount of waste that is
incinerated. Slag and flue-gas cleaning products typically comprise around 20
per cent and 5 per cent, respectively, of waste amounts led to incineration.
Due to temporary storage at incineration plants amounts can, however, shift
from one year to the next.
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Source: Calculations are based on ISAG reports and registrations under the EU regulation on

shipments of waste. Note that Table 33 and Figure 18 are not comparable, as exports have not been

included in Figure 18.

Table 33 shows that residues from waste incineration amounted to around
628,000 tonnes in 2002. This is 88,000 tonnes more than in 2001. Out of the
628,000 tonnes of residues that in total were removed from waste treatment
plants, around 148,000 tonnes were landfilled and around 524,000 tonnes
were recycled. This means that stored amounts of fly ash and flue-gas
cleaning products have been reduced by about 44,000 tonnes.

From 1994 to 2002, amounts of landfilled residues have fallen by 28 per cent
and the recycling rate has increased by 28 per cent.
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6 Incineration plants and landfills

6.1 Incineration plants

In 1999, total waste incineration capacity was around 2,726,000 tonnes,
distributed between 31 plants, cf. Table 34. This is an increase in capacity of

253,000 tonnes compared to the 1996 capacity.

In the early 1990s, an extensive conversion of waste incineration plants from
heating generation to combined power and heating generation took place. In
this connection, capacity adjustments were effected in relation to expected

waste amounts for incineration in the future.

As a result of the ban on landfilling of combustible waste that took effect on 1
January 1997, there is now increasing pressure on incineration capacity.
Amounts of non-recyclable waste suitable for incineration will be surveyed

regularly in order to ensure necessary incineration capacity.

Table 34. Number of 1989 1993 1994/95 1996 1999

incineration plants and

available incineration

capacity in 1989, 1993,

1994/95, 1996 and 1999

Number of incineration 38 31 31 31 31

plants

Theoretic capacity, ‘000 2164 2329 DH: DH: 1060 | DH: 992

tonnes 1217 CPH: CPH:
CPH: 1413 1734
1315

Nominal capacity, 313 335 DH: 174 | DH: 171 | DH: 166

tonnes/hour CPH: | CPH:194 | CPH:
188 271

Source: Rambgll & Hannemann 1990: Analysis of data for energy plants based on waste, for the Danish EPA and
the Danish Energy Agency. Source: Rambgll & Hannemann 1994: Analysis of data for energy plants based on
waste, for the Danish EPA and the Danish Energy Agency 1993 and 2000. The Danish EPA and the Danish
Energy Agency 1997: Waste amounts for incineration year 2000. The Danish EPA and the Danish Energy
Agency 2001. Waste incineration in 2004 and 2008. Amounts and capacities.
Figures for 1989 and 1995 are calculated on the basis of nominal capacity at 7,000 hours/year. Figures for 1996
and 1999 are based on actual hours of operation of plants. District heating capacity (DH) may be subject to
restrictions under the Danish Act on Heating Supply. CPH = combined power and heating. In figures for 1999
the nominal capacity includes plants erected in 1999. This gives a larger nominal capacity as furnaces were not in

full operation in 1999.

6.2 Landfills

Today, there are 134 landfill facilities in Denmark with an environmental
approval, according to a questionnaire study conducted by the Danish EPA in

February/March 2001, cf. Table 35.

Of these, 100 facilities are owned by public authorities, whereas 34 are under
private ownership. The 100 public facilities cover 51 landfills, 25 inert waste
landfills, and 24 mono-landfills.

The privately owned facilities cover 3 landfills, 10 inert waste landfills, and 21

mono-landfills.




According to the study the legal protection period has expired for just less
than half of the 134 landfill facilities.

A landfill is defined as a site receiving waste that, immediately or over time,
presents a risk of pollution of groundwater, surface water, and/or air.

A landfill for inert waste is a site receiving waste that does not, or only to a
very limited extent, present a risk of pollution of groundwater, surface water,
and/or air.

A mono-landfill is a site receiving only one or a limited range of waste types
with known composition.

Table 35 Mumber of landills. inert wasie lundfills, and separately located mons-landfills,
i well ng available L'A.‘ml.'ll:l. T 1w gl 1U04,
Lundiills Jovert waste Tandlills Wono=lundiills
2l EEER T [ETE [E5EN E | G 2
Mumher of sites (b 4 Ad T 49 15 i 45
Remaining capacity, mill. tonnies Ana 24,7 - 14,3 7 - .2 -
Annwal Tilling e, mill. tonnes 2.1 1,7 - (b5 .12 - 0.8 -

Source: Danish EPA: Working Report no. 54, Landfill Capacity 1992. Danish EPA 1997: Working Report
no. 33, Landfills in Denmark, plus own calculations. Questionnaire study carried out by the Danish EPA in
February/March 2001.
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7 New Indicators for resource loss
and environmental impacts

Up to now, Denmark has been measuring its environmental efforts in waste
arisings. As one of the few countries in the EU, Denmark is able to provide
annual figures on treatment of waste and total waste generation in tonnes. A
high recycling rate has typically been set as the target of successful efforts.

The plan is to continue this focus on waste arisings, but to make sure that
initiatives are founded on an improved decision basis that links the
environmental problems to actual waste arisings.

Denmark has therefore developed and calculated a number of new indicators
providing information about the environmental and resource impact of waste.
The new indicators show resource and energy consumption, as well as landfill
requirements for a number of treatment options. To begin with indicators for
22 material types found in waste have been developed.

The purpose of the new indicators is to create a better decision basis for waste
treatment. The new indicators will be a help when making priorities and
calculating whether recycling rather than incinerating a certain waste fraction
represents a better choice seen from an environmental and resource
perspective. It is not possible, however, to determine the degree to which
waste prevention measures would be environmentally beneficial. For this
purpose, the existing data basis is not yet sufficient.

Waste arisings will still be used as an indicator of the efficiency of efforts
within the waste area. As an indicator, waste arisings are simple and easy to
use. However, waste arisings will no longer be the only indicator: they will be
supplemented with calculations of resource loss in waste - from raw material
extraction through manufacturing to recycling, incineration, or landfilling of
the waste.

The first versions of the new indicators will be published together with Waste
Strategy 2005-2008. However, the full benefit of the new indicators will not
be reaped until the indicators have been calculated for a number of years.

7.1 Waste arisings and economic growth

A great challenge exists in decoupling the increase in waste arisings from
economic growth. All sectors in society must contribute to solving the
problem of increasing waste arisings. First of all, the goal is to make sure that
the growth in waste arisings does not occur in step with economic growth.

The figure shows that from 1995 to 1996 total waste arisings increased faster
than economic growth. After having shown a fall, waste arisings increased
once more from 1999 to 2000. This, however, is only true for total waste
arisings.



Waste generation is the result of the total number of activities in society. Total
waste generation compared to gross national product (GNP) is an indicator of
the waste intensity in society.

Figure 19. Changes in waste generation compared to economic growth.

Developments in waste generation,
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The graph shows the relative changes in gross national product at constant
prices” (GNP), waste generation, as well as waste intensity, which shows the
relationship between the relative changes in waste generation and the relative
changes in GNP. As can be seen from the figure, waste intensity fell until
1999 (decoupling) and has since then been relatively constant. This means
that since 1999 the growth in waste arisings has generally corresponded to the
growth in GNP. Thus, trends do not seem to be going in the direction of
decoupling. Rather, they are showing a relatively constant relationship
between growth in waste arisings and economic growth.

Since amounts of waste from a number of sectors are increasing, it is still
important to work towards reducing waste. Projections show that waste
arisings will continue to increase in future, unless efforts are made to prevent
this. This is apparent from for example "Environment in the European Union
at the turn of century" a report by the European Environment Agency.

7.2 New indicators for resource loss and environmental impacts

Waste indicators for resource loss and landfill requirements have been
developed and calculated for 22 waste materials. The indicators show the
environmental benefit that can be gained from recycling or incinerating rather
than landfilling a given waste fraction. This means that preparing the
indicator involves calculating the resource and energy loss from landfilling of
the entire waste fraction and comparing these figures with a new treatment
situation in which a realistic amount of the fraction is either recycled or

% Constant prices are annual prices adjusted for changes in prices and thus express real growth.
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incinerated”’. The indicators have been calculated on the basis of waste
arisings in 2000. Projections of waste arisings have not been made.

The indicators can be a help when prioritising efforts in relation to individual
fractions, since they can indicate which treatment option is better from a
resource and environmental perspective: recycling or incineration? In this
way, the new indicators can help point out how to least impact the
environment. Moreover, they are an important element when assessing the
quality of Danish waste treatment.

With the new indicators at hand, it is possible to select specific focus areas for
future efforts. The indicators have now been calculated for 2002, and may
serve as a basis for new initiatives on waste. However, before the
implementation of concrete initiatives, a more thorough environmental and
economic analysis will be carried out.

The new indicators require extensive L CA”data, material-flow analyses, and
complex calculations. The calculation of the indicators therefore entails a
certain degree of uncertainty. From a critical review of the method and the
data basis it has been concluded that the indicators clearly present a truer
picture of actual environmental impacts than existing indicators based
exclusively on waste arisings. However, the indicator for landfill requirement
is extremely uncertain.

Due to insufficient LCA data it has not been possible to calculate the
indicators for all waste fractions. Moreover, indicator calculations do not
include toxic effects, since there is no data in this area. It is therefore
important to supplement the indicator values with a qualitative assessment of
dangerous emissions from processes in the materials' lifecycle before any final
decisions regarding the new initiatives are made.

New treatment methods have been developed for the environmental
contaminants in the waste fractions PVC and impregnated wood. However,
LCA data is not available for these processes. Consequently, the methods
have not been included in the calculated indicators.

7.3 Definitions

For each of the selected materials, 3 indicators have been calculated:
1. Resource consumption

2. Energy consumption

3. Landfill requirement

Resource consumption is stated in person reserves (PR). Person reserves are
an indication of the quantity of the material in question available per person.
(For non-renewable resources, the available quantity is calculated per person
in the world. For renewable resources, however, the available quantity is
calculated per person in the region.)

Energy consumption is calculated in person equivalents (PE). Person
equivalents correspond to the amount of energy (primary energy) consumed
per person per year.

?" In other words, the indicator values show the savings gained from using the individual
treatment options compared to the option of landfilling the entire waste fraction.

*® LCA: lifecycle assessment



Landfill requirements are likewise stated in person equivalents. In this case, a
person equivalent corresponds to the amount landfilled per person per year.

7.4 Materials and treatment options
The indicators are based on waste amounts in 2000, and on the treatment

applied that year. Waste amounts led to landfill, incineration, recycling, and
reuse are shown in Figure 20.
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Figure 20. Treated waste amounts analysed by treatment option and material
(stated in tonnes). Sludge is stated with a dry matter content of 20 per cent.

The figure shows that in 2000, large amounts of paper and cardboard,
impregnated wood as well as plaster were landfilled. Paper and cardboard,
wood, and organic domestic waste, as well as contributions from the many
different plastic materials, represent the largest amounts led to incineration.
The largest amounts recycled are represented by the materials concrete, tiles,
asphalt (incl. reuse), paper and cardboard, and iron and steel.
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7.5 Indicators for resource savings
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Figure 21. Resource savings from existing waste treatment by materials, stated in
PR

Figure 21 shows the amount of resources saved from existing waste treatment
compared to a situation in which all waste is landfilled. The resource savings
have been divided into energy resources and other resources.

The recycling of the different metals has especially contributed to the resource
savings already achieved.

Lead, tin, and zinc are not included in the figures, as LCA data on these
materials are insufficient. However, it is estimated that resource savings for
lead, tin, and zinc will be at a level with the other metals, since they are
resources with relatively short supply perspectives.

Paper, wood, and the six plastic fractions especially contribute to resource
savings, since they replace energy-generating materials for electricity and heat
production when incinerated.

The building materials concrete, tiles, and asphalt have not been included in
the figure, as they do not represent important resource savings: when
recycled, concrete, tiles, and asphalt replace resources that already exist in
plenty.
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Figure 22. Further potentials for savings in resource consumption, by materials,
stated in PR.

Figure 22 shows the potential for improvement if a larger proportion of a
given fraction, which today is incinerated or landfilled, is instead recycled.
Thus this figure shows indicator values for how much more can be saved on
resources by improving the existing treatment.

A positive value indicates that an environmental benefit can be gained from
resource saving by changing the present waste management into "optimised
waste treatment” characterised by increased recycling rates. Calculations
include an assessment of how much more waste it would be realistic to
recycle.

Paper, plastic (excl. PVC), aluminium, and copper represent significant
potentials for further resource savings through an increased recycling rate.
Wood represents potentials for resource savings through increased recycling
at waste incineration plants.

The figure moreover shows that there are no further resource savings to be
gained from recycling larger amounts of organic domestic waste, automobile
rubber, and oil than are recycled today.

For PVC it is assumed that a larger proportion of waste PVC is landfilled out

of consideration for the environment, whereby the indicator value for resource
savings becomes negative.

7.6 Indicators for energy savings

Figure 21 shows the amount of resources saved from existing waste treatment
compared to a situation in which all waste is landfilled.
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Figure 23. Energy savings from existing waste treatment by materials, stated in
PE.

Energy has already been saved to a great extent from treating a majority of the
materials suitable for incineration. This reflects that one of the significant
elements of the existing waste management is incineration with energy
recovery. The expansion of electricity-generating waste incinerations plants
over the last decade is an important contributor to the energy savings already
achieved. Electricity generation based on waste at waste incineration plants
replaces energy generation based on natural gas and other fossil fuels.
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Figure 24. Further potentials for savings in energy consumption, by materials,
stated in PE.

Figure 24 shows the potential for improvement if a larger proportion of a
given fraction, which today is incinerated or landfilled, is instead recycled.
Thus this figure shows indicator values for how much more can be saved on
energy by improving the existing treatment.



Figure 24 shows that there are further potentials for energy resources in waste.
This means that energy resources can be gained from increased recycling of
the waste fractions. However, this does not apply to organic domestic waste,
PVC, and automobile rubber.

Efforts to increase the recycling rate for aluminium and paper are a
prerequisite to saving more energy resources. For most of the plastic

materials, as well as for glass packaging, minor energy savings can be gained
from an increased recycling rate in place of incineration. The great potential
for further energy savings from treatment of waste wood is due to the fact that
calculations are based on increased incineration in place of landfilling.

7.7 Indicators for landfill requirements

The indicator values for landfill requirements are extremely uncertain.
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Figure 25. Savings in landfill requirement from existing waste treatment by
materials, stated in 10PE.

Figure 25 shows how much Danish landfill requirements have been reduced
as a consequence of waste management in 2000 compared to a situation in
which all waste is landfilled.

The indicator value showing savings in landfill requirements indicates that the
existing waste treatment prevents that large amounts of waste end up in
landfills.

Where possible, the indicator also includes the so-called "hidden material
flows". Hidden material flows are included in data on extraction of coal, and
partly also in data on extraction of metals. Thus, the process of extraction of
new materials or energy in order to replace materials lost to landfilling or
incineration involves landfilling of waste.

For most of the metals the landfill requirement in connection with extraction
of ore is significant. However, since data for the hidden material flows is
insufficient, these have generally not been included in calculations. If the
hidden material flows were included in all calculations, figures would show
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significant potentials for reducing landfill requirements for most of the metals
by increasing the rate of recycling.
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Figure 26. Further potentials for savings in landfill requirements, by materials,
stated in 10PE.

Figure 24 shows the potential for improvement if a larger proportion of a
given fraction, which today is incinerated or landfilled, is instead recycled.
Thus this figure shows indicator values for how much more the total landfill
requirement can be reduced by improving the existing treatment.

Glass and aluminium represent significant potentials for reducing landfill
requirements, since the incineration of glass that is not recycled generates slag
which requires landfilling. Aluminium, in certain thicknesses typically found
in household waste, is not incinerated, and therefore does not contribute to
slag.

For several of the materials there is an increased landfill requirement. The
increase in amounts of concrete, tiles, and PVC requiring landfilling is due to
the fact that the demand for an increased separation of contaminants in
landfilled waste has been taken into consideration in the determination of
future waste treatment. The demand for increased separation is in relation to
the situation in 2000. There has been a change from recycling to landfilling of
these fractions.

Results should be interpreted with caution, since the indicators comprise
many different types of waste which have not been weighted according to
their potential environmental impacts.

7.8 The new indicators in summary

Waste treatment in 2000, involving 66 per cent recycling, 24 per cent
incineration, and 10 per cent landfilling, resulted in significant savings in
resource consumption for waste consisting of paper and cardboard, wood,
and the metals aluminium, iron and steel, as well as copper. Significant energy
savings have been achieved from existing waste treatment of paper and
cardboard, wood, PE plastic, aluminium, and iron and steel. Savings in



landfill requirements from existing waste treatment cover almost all waste
fractions, excluding impregnated wood, PVC, and sheet glass.

The most important potentials for further savings in resource and energy
consumption are in metals, paper, and plastic (excl. PVC). The greatest
potentials for further savings in landfill requirements are in glass packaging
and aluminium.

7.9 Conclusion

The development and calculation of the new indicators marks the onset of a
valuable process. A process that will provide greater and more detailed
knowledge on the environmental impacts of waste. The indicators contribute
to a better foundation for making the right decisions in the waste area

This is only the beginning of the process, and some years will have to pass
before the indicators can serve as a well-developed and comprehensive tool
for making priorities in regard to waste initiatives. However, this is the first
step towards developing the proper tool, which will ensure better quality in
Danish waste treatment. In combination with other knowledge on waste and
socioeconomic calculations, the indicators are a first step towards a tool to
finding the most cost-effective solution for the environment.

New indicators for additional environmental effects must be developed in
future, and the data basis must be enhanced. Already calculated indicators
must be updated on a regular basis to help ensure that the most
environmentally beneficial waste treatments are used.
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8 Projection of waste generation

8.1 Model suitability for describing historical developments

Section 8.2 presents a baseline projection of waste generation up to 2020.
The so-called Risg model has been used for the projection.

The projection is based on the Budget Statement projection 2001, the latest
projection from March 2001 from the Danish Energy Agency and a
calibration of the model for ISAG data for 2000.

Before making the projection, the suitability of the model for describing
historical developments in waste generation was evaluated. This was done by
calibrating the model for Waste Statistics 2000, and having it calculate
developments in waste arisings from 1994 — 2000.

Actual waste arisings for the period 1995 - 2000 have increased by about 14
per cent.*However, model calculations show waste arisings as unchanged. A
significant part of this deviation is due to the fact that the model calculates a
larger decrease in the generation of residues from coal-fired power plants than
was actually the case.

As to generation stated endogenously® in the model, economic developments
may explain around half of the increase in total generation from 1995 to 2000.
Around 250,000 tonnes of the deviation of 977,000 tonnes in 1995 may be
explained by a larger collection of garden waste which is described
exogenously in the modef*.

In addition, the increase in recyclable fractions is considerably larger than the
decrease in the generation of "various non-combustible". A significant part of
this increase is due to increased recycling of construction and demolition
waste. If this is adjusted, there is a deviation in 1995 of around 400,000
tonnes between the model and actual generation registered. This deviation is
due to significantly higher generation in 2000, particularly in the fractions
ferrous metals, wood, soil and stone and sludge.

8.2 Baseline projection of waste generation 1994 — 2020

The baseline projection of waste generation estimates an increase in total
waste generation from 2000 to 2020 of 27 per cent, corresponding to an
increase from 13 million tonnes in 2000 to 16.5 million tonnes in 2020, cf.
Figure 1%

* Part of the increase is attributable to extension of the statistical basis.

%% |.e. calculated within the assumptions of the model.

** |.e. fixed beyond the model.

** Note that e.g. amounts of paper and cardboard are not an expression of total potential of
this fraction, but merely state amounts of paper and cardboard separated for recycling.
The fraction "combustible" thus may also contain paper and cardboard and other
recyclablefractions.



The baseline projection describes expected developments in waste generation
on the basis of estimated economic activity. It is assumed that no new political
waste politicy initiatives are launched.

An increase in production and consumption of 43 per cent and 53 per cent
respectively is, however, expected. Thus, the model projects waste generation
to increase less than economic activity. Significant reasons for this are the
decreasing use of coal at power plants and expected low growth in building
and construction activities.

Figure 27.
Trends in waste arisings, historical data 1994-2000, projection 2001-2010.
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As Figure 27 shows, the baseline projection estimates a steeper increase in
amounts of "combustible" waste and "non-combustible" waste than in
recyclable fractions such as paper and cardboard, glass, and plastic.

Amounts of ferrous metals and automobile tyres are expected to show a
relatively high increase due to the expected increase in industrial production
and the expected increase in private consumption of transport.

The modest increase in amounts of slag is due to an expectation of an almost
constant use of coal in the period.

Amounts of beet soil are expected to decrease due to new technologies
causing less soil to stick to the beets during harvesting. However, depending
on weather conditions during harvesting there are normally large variations
over the years.

Amounts of sludge from municipal wastewater treatment plants are expected
to increase due to new treatment technologies causing water contents in the
sludge to increase with unchanged amounts of dry matter. This is expected to
lead to an increase of 500,000 tonnes in the next five years without a
corresponding increase in dry matter amounts.

This means that the rate of waste for recycling will decrease from around 64.8

per cent in 2000 to around 62.5 per cent in 2020. Correspondingly, the rate
led to incineration will pass from around 24 per cent in 2000 to around 26.4
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per cent in 2020. The rate led to landfill will remain relatively constant at
around 11 per cent, cf. Figure 28.

Figure 28.
Trends in percentage distribution of waste by treatment option. Base scenario.
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Annex 1 Tables of waste generation

Table 1. Waste generation in Denmark in 2000, 2001 and 2002, and targets for 2004, stated by waste type and treatment option. Stated in ‘000 tonnes and in per cent.

ENTIRE COUNTRY Recyclin Incineration Landfilling Special treatment Storage Total
2000 2001 2002 Mal 2000 2001 2002 Mal 2000 2001 2002 Mal 2000 2001 2002 Mal 2000 2001 2002 Mal 2000 2001 2002
Source 1000 t %] 1000t %| 1000 t % %] 1000 t %| 1000 t %] 1000 t %| %] 1000t %] 1000 t %] 1000 t % %| 1000 t %] 1000 t %| 1000 t % %| 1000 t %| 1000 t %] 1000 t %  %|| 1000 t %] 1000 t %| 1000 t %
Households 914| 30| 908] 29] 970| 31 0] 1.804| 59| 1.883] 61f 1,849] 59 o] 361 12| 245 8] 215 71 0 4 0 6] 0 9 0 0] 0 41 1 78] 3 Ol 3,084 24] 3,083 24| 3,121] 24
Domestic waste 240 14] 176| 10} 173] 10| 30 1,352| 81| 1,475] 87| 1,491 88| 70 85| 5 50 3 37 2l O 0 0 0] 0 0 0 0] 0 0 0 0] O OII 1,676] 13| 1,701 13| 1,700 13
Bulky waste 113| 16| 123 18] 111| 17| 25| 351| 48| 336 49| 311| 48| 38| 264 36| 180 26| 161 25| 38 2l o 1l o 1l of o 0 40| 6 71 11 o|| 730 6 680 5 655 5
Garden waste 505| 97 453] 99 513] 99| 959 7 1 2 0 0 0 5| 7 1 3 1 4 1 0 0 0 0 0 0 0 0l 0 0 0 0 0 OII 519 4 458 4 517 4]
Packaging waste - 107| 100] 117] 100]- - 0 0 0] 0] - 0 0 0 0l - 0] 0 0 0]- - 0 0 0| 0]- II - 107 1 117] 1
Other 56| 36 49| 36 56 43 0] 95| 60 70| 51 45| 35 0 4] 3 12 9 12| 10| O 2 1 5| 4 8 6 0] 0 1 0 71 6 OII 158 1 136] 1 129] 1
Service 449| 40| 468 36] 485| 36| 501 515 46| 639] 49| 669] 49| 45| 152| 14 150] 12| 137 10f 5 4 0 6] 0 4 0 0] 0 44 3 62| 5 0“ 1,119 9] 1,307 10| 1,357 10
Industry 1896| 64| 1,688 65| 1,403| 61| 65| 431] 15| 320| 12| 363] 16| 20| 611] 21| 583] 22| 520| 23| 15 9 0 8] 0 10 0 0] 0 18 1 15| 1 OI 2,948] 23] 2,616] 20| 2,311 18
Building and construction 2,889| 90[ 3,051] 90| 3,735| 92| 90 65 2 74 2 72 2 2| 269 8 260 8 229 6 8 0 0 0 0 0 0 0| 0 7 0 8 0 OII 3,223] 25| 3,391| 27| 4,044] 31
Wastewater treatment plants 1,132 77 752| 67 575| 57| 50 249 17 306| 27 388| 38| 30| 94 6 64 6 48 5| 20 0 0 0 0 0 0 0Ol 0 0 0 0 0 0“ 1,476 11| 1,123 9] 1,011 8
Slag, fly ash etc.(coal) 1,176] 100f 1,202 99] 1,190 97| 90| 0 0 0 0 0] 0 0 0] O 10 1 38 3] 10 0 0 0] 0 0 0 0] 0 0 0 0] 0 OI 1,176 9] 1,211 9| 1,228 9
Other 3] 58 32| 87 25| 72 0] 0 3 1 2 39 0 2| 40 4] 11 7] 20| O 0 0 0] 0 0 0 0] 0 0 0 0] © OII 5 0 371 _© 34| 0
Total 8,461| 64| 8,101] 63| 8,382 64| 64| 3,064| 24| 3221| 25| 3,344] 26| 24| 1,489 11) 1,317] 10| 1,194 9| 12 17 0 200 O 22 0 0] 0 0] 109 1] 163 1 OII 13,031 100] 12,768| 100{ 13,105] 100

Source: ISAG reports, the Danish government’s Waste Strategy 2005-2008, Danisco, the Association of Danish Recycling Industries and other large scrap dealers, reports to the Danish EPA on sludge applied to farmland etc. and

incineration of sludge at sludge incineration plants (figures from 2001). Waste amounts from wastewater treatment plants include sand and screenings

Waste generation in Denmark in 2000, 2001, and 2002 stated by waste type and treatment option. Stated in tonnes and in per cent.

ENTIRE COUNTRY Recycling Incineration Landfilling Special treatment Storage Total
2000 2001 2002 2000 2001 2002 2000 2001 2002 2000 2001 2002 2000 2001 2002 2000 2001 2002
Waste type 1000 t %] 1000t %] 1000 t % 1000 t %| 1000 t %] 1000t % 1000 t %] 1000 t %| 1000 t % 1000 t %] 1000 t %| 1000 t % 1000t %] 1000 t %| 1000 t % 1000 t %] 1000t %] 1000 t %]
Domestic waste 259] 15| 201] 11] 195 11 1,394| 80f 1,527| 86| 1,557 87 88 5 57 3 41 2 0l 0 0 0 0 0 0 0 0 0 0 0 1,741] 13| 1,785] 14] 1,793| 14
Treatment residues 2,262| 79| 2,062| 75| 1,877 70 248 9] 305| 11] 386| 14 371] 13 395| 14| 403] 15 0f 0 0 o] 0 0 0 0 0 0 1 0 2,881| 22| 2,761| 22| 2,667| 20
Bulky waste 113] 16 123| 18] 111 17 351 48| 336]| 49| 311] 47| 264] 36 180 26| 161] 25 2 0 1 0 1 0 0 0 40) 6 71 11 730 6 680 5 656 5
Garden waste 634] 971 576] 97] 655 98 10 1 3 0 1 0] 12 2 12 2 9 1 0l 0 0 0 0 0 0 0 0 0 0 0 656 5 591 5 665 5
Industrial/commercial waste 5,146| 75| 4,948] 76| 5,300 77 977 14] 950] 15[ 991] 14| 743] 11 579 9[ 500 7 1] 0 4 0 0 0 0 0 69 1 91 1 6,867 53] 6,549| 51| 6,882 53
Hazardous waste 44| 30 48| 20 41] 19 81| 55 98| 41 82| 37 9 6 80| 33 771 35 12 8 15 6 22| 10 0 0 0 0 0 0 146 1 242 2 221 2]
Waste from hospitals 0 0 0 0 4] 61 0 0 0 0 0 0 2] 38 0 0 0 0 0 0 6 o) 0 o) 0 0f
Packaging waste 0 143] 100} 200] 100 0 0 0 1 0| 0 0 0 0 0 0f 0 0 0 0 0 0 0 0 0 0 0| 143 1 201 2]
Not informed 2| 67 1 4 2| 12 of -3 2] 14 14] 71 1| 34 14| 80 3] 17 0l 1 0 0 0 0 0 0 0 2 0 0 4 0] 17 0] 20 0f
[Total 8.461| 64] 8.101] 63| 8382 64 3.064| 24| 3.221] 25| 3.344] 26 1489] 11] 1.317] 10] 1,194 9 17 0 20 0 22 0 0 ol 109} 1 163 1 13.031] 100] 12,768] 100{ 13,105] 100
Source: ISAG reports, the Danish government’s Waste Strategy 2005-2008, Danisco, the Association of Danish Recycling Industries and other large scrap dealers, reports to the Danish EPA on sludge applied to farmland etc. and

incineration of sludge at sludge incineration plants (figures from 2001). Waste amounts from wastewater treatment plants include sand and screenings
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Annex 2. Principles for distribution of waste received at recycling centres and
transfer stations

Registered as Changed to
Source Waste type First year Fraction Per cent Source Waste type
Households All 2001 Glass 100 Unchanged Packaging waste
Institutions
Manufacturing Bulky waste Al All 100 Unchanged Commercial wastd
Building
Domestic wasts All All 100 Households Unchanged
Concrete, Tiles
Other
100 Building Commercial waste
Bulkf waste .":“\\” Soil and stone,
Asbesthos
Yanar ke ar EJI ;
bpr_mf._l |:rihr, 1 100 Households Domestic waste
Remaining 100 Households Unchangead
Garden waste All All 100 Households Unchanged
) 25 Institutions Unchanged
Paper&cardbeard -
2001 75 Households Domestic waste
Glass 100 Households Fackaging waste
Container centres _ '33'1:‘_!\&5. les
Commercial wastd Other
Building wasle 2 Fra
Ijt,_lh'l_g_,'\f." ; 100 Building Unchanged
Al Asphalt, Wood
Soil and stone,
Asbethos
Ramaining 100 Institutions Unchanged
2001 All 100 Other Unchanged
: . 25 Institutions Unchanged
Faper&cardboard
i 75 Households Unchanged
Packaging waste . —
2002 : 50 Institutions Unchanged
Plastic
50 Households Unchanged
Remaining 100 Households Unchanged
Hazardous waste|  All All 100 Households Unchanged
Other All All 100 Other Unchanged

*) not implemented for the new secondary sources codes 20-30 in 2001.
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Annex 3 Treatment of hazardous

waste
Fraction Racycling Incineration Landfilling Special treatment Tatal
Primary sources 201 2002 Ho 200 2001 2003 20 2002 2001 Farird
Weasie wershing ard clesning agents 1 af 278l 2988 L] i} &4 20| 2833 3008
omsnic solvents with organically tound hakgens 2 q 415 529 [+ 0 13 1] a0 543
infammabis organic schvenls with orgarecaly bound halogan 2 o 145 208 ] 1] a 4 147 213
Cinganic sobnents with halogensuphur compounds [+ ] 12 12 0 1] ] K] 12| 12
PCM and PCT wasle [+ O 7 4 [¢] o 3 k2 10 5
Liguid ret ducs from crganc synlhess with e subs. & halogen sulphur { 12 x| 4] il 4] i 13 |
Liquid rasdiees from organic syrihesis wilh halogan'sulphur %, 0 467 A56 0 i 1] K] S57 55
FYC 5ludgs from plastic coaling wah organic solvenis 0 1 a7 108 O 0 { {x 107 104
Golid residues from recowery of solverds conlaining halogens i i 12 a5 [+] i} a 51 12 5
£ rvsicliben Trom e Sy with 1oeic syl & hal s par ¥, 3 | 1 i} a o 4 £ |
Salid resltues o aganc synin@sis with el ogenisul phur [ o 73 34 [+ 0 i o 24 34|
Cirganic anomatic solvenls without halogen'suln e 20 21 d.424 B304 o 1] 4 1.570) B.adBf  10.695
Dinganic sohvants withoul aromabic sohwants o &l ogens ul phur 172 1 3.254 2.504 O a 0 1 3437 2.5
Prirting inksfvarmishipairt with organic solwarns 44 a7 a.571 B.325 o 0 1.758) 2518 11.374] 11.380
Prindng inssfvarmishipaint withoul organic solvents 20 12] a2 B 541 a9 Exkl 150 o &8N H B6E
Tar and nust-pratection ois 15 112 B30 758 0 il L] I HAg) BT
Alcohaiwater moduna frem myion plales 0 18 151 0 [ { fal 189 528
Rewidues fram desiilation of acatonedsiyranetunhadena d polyestar [£ 11 Gk 4400 [] [ [i] 1] i 451
Crganic metal Compounds, axcapl MEeniury Comgounds o ] 53 40 o 1] a v G| 4
L rganis resaduss Tram destifaton withoul halogens [+ 1.6 507 [] 0 [ o 1866 507
Formmaldahyde solvenls < 30% o ] 53 45 o 1] Q ") 3| 454
Phenal and fonmalehyde aifulsions [+ ol B3 Y| o 1] 1] K] 83 a7
- isocyaides 5 ) 122 118 0 i i 1 127 124
Anli-fraees lquids Y 267 a7 G4 0 0 1150 Gar| 1687 1408
Labas!nuiibsar sigs contaning arganc salvants B i Ex) 2 ) il i 0 n B
Al slucge fram wasle of mhning E [ i 4 0 i 14 5| F )
WrEste glue wilh anganic solveriiwoscompaners plue ] | 38 TT| T 0 1] 14} i) TAS 7aa|
Salid residues from angarns Syrbesis withou halogensulphor 1 & &an Ti0 o] 2 4 o]  1.083 T2
Sana! cortaining esbelhosineals 4 i Ti 18 23 13 a K] B 32
Beed pulp wah lead compunds 4] 1+ 2 a o a & 1] 2 {
inpranic compounds 122 i v o 0 {l 0 0 122 1
Acidha, Bqueous silvants with chromium compounds 1 ] 38 T4 2 i A 434 A8 G |
Acidic, BUBOUE FOvants with rinc acd. winout hydméiuons acid 0 0 34 44 1 1 200 251 235 28]
Acidha, Bquaous salvants with hydmifluroc acdfiucnides a 18 &4 0 0 ] | A 518 sar
e, AOusols salvents with rifficisulphuriciphospbonic acid [, 15| 428 it <] & SCGSI 5.176| 5.988 6 867
Photagranh developing beths 1277 2| 1oeo 500 o il &2] EEELDREE
Photagreph procedsing batha oontaining chiamium %, 4 1 v i} l'.'II o 4 1
Fining bashs TTE B4 11 11 2] 0 48' 75 a35) 150
Boge agueous soltiane wilhout cysnids 1 i 1.628 1.917 3 35 qﬂdl Zrd] 24815 2.3
Base agueous SHUtons wilh cyanda %, ] L) a2 0 i t‘n‘il 74 110 108
Matal hydmwida and oxds sludge i 231 1978 3.082 2183 E1| B4 £.364 4 407
‘Smake-nneng sludge and smoka-fillar dust 2 2 278 41 430 H14 144 126 g0 i |
Dyewarks [ 2 2 [ i i 0 2 2]
Squenues sludge fram pressunsed impregration of wood O ] 107 2 0 a a o 107 2'
Hertening salls 2 1 33| 11 0 i ] 3 [ 14]
Mencury wasie 195 217 10 & 2 1 b ] 20 2435 2521
Cnher hAZardous washs [+ I [+ 0 22 52 465 K] Ta7 52
Claing and rags with arganic sohents 13 15| 145 124 o 1] 4 BT 162 237
WeaEle fom produstian and delnbution of chemical pesticides T 102 £683 1.226 Fd 5 37| 444 T 1.378
‘VWasle from medicines £ Bas a6 '] 0 ] Ak 1217 1.35y
Chamical wasts fom laborsionas sl s 24 fis! 718 L fi ] 21 H 770
aste Eam glass/minersl woal coraining phand 1 o 17 14 0 122 7 5 18 137
Crher hazardoud wikdhe 7575 a. 12.788{ 11.107 28 3 457 o] Tr2| 22035f 16140
haste ol F18E3] 20.E38| O 0 o i} 0 O 22683 22535
Moho ail £ B8 E.BEEII 10111 10,480 [¥] 1 20 28| 1BTFET] MR A4T
Gear or hyarake il 2 58] 95 B85 [ 0 1 I 112 144)
Hiot trarsmissien ol [+ DI S sl o a 1] K] | s
Crier Iuncating il 15 15; E36] 862 ¥ 1] ] B 715 707
Ol and petrol sepanalon 430 e 2451 1.828 o a 15 O] 2386 2 008
Drilling'cutting ai. urthinned 154, 122 il 27| 0 1] [i] i) 1482 148
Ol &b [, i 180 1196 o il L o 180 118
Lubricefing grease o 1 a2 18 [5] 0 i o 5 20
Mobor pesral %, 1 42 o] il a o 11 45
Palroleum 0 ] 2 12 0 0 ] o 2 12
Diesal ail [ 2 TH q8 74 1] T i 180 S7
(Gas oil [t ] 24 5 0 1] ] K] 24| 5
Fusl ol (¥ i 5.77H q8 [¢] o 28 1.97D) 5.808 2 022
Chhier products conmtaining ol B.132 G060 430 251 a2 15 fros] | 143 11.337 o882
Cutting il 0 R 58 45 0 i af 0 a8 45
Cont.
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Cutting fluiss 0 E it a 0 [ [0 [ 10 #
Mirseral drilingdoting sil i water 0 ] ] o [ [0 i ) il
Synineic ol ngicuing Tuks in witar [x 1 42 B o [ 0 q 42 B2
Hasllh-cars risk wasle 0 O] 2712] 2547 0 Y 2303 e =
Fiy ash 0 0 i [ - - a 0f 1368 203
Cither wasste freen fuegas 0 a i [ 0 [ [0 i [ a1
bt £ E a [ 0 o] @anE] 14me
Aeterias 3967 3T [i o o 0 i 0] 367] 3711
CFC-gorkng agenis 1,068 1 0 4 0 1 25| 19 4413 20
Shrecider wasta [« I: 1] 0] TEEmal 67233 i Of T266) 67232
158,05 todal, primary Sources B2zan] 48707 BPB14| Th044] WT.4d5| @022z 14849 10 8E0| 243,103 230.713
Liead bellaries {1} 15.842] 16678 16042 16.678
Hemnetcaly cosed WAL bellenes (2) a1 110 # 110
Dirgct sources, total G8.326] 62.575) A7514| THA44) BT446( 90.222) 15549 18.860( 250,136 247501
Fiua-gas wasta (1) 12324 1315 1zam 14
Fiy ash and fue-gas ceaning produtts irom wasle incineration [4) THE2E[ B4.511 Ta5] 84.50
Total from waste incineration plants 12324]  1.215] [ 0| 73535 H4.531 [ 0| 86.143( 85846
Hazardouws wasle, all sources, Lotal 1. 63.090] 67.514] 7T5.044] 161271 174753] 15649 16.860] 346.205( 333347
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