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4 Parties involved/sources
used In the data collection

The Swedish Environmental Protection Agency (ERAgBponsible for reporting to the
Commission according to the Waste Statistic Remuiatnd other waste related
regulations, and for producing and publishing tfiieial national statistics on waste
according to the Swedish Ordinance on Official iStias. The Swedish EPA has a
framework agreement with the SMED consortium (Swsledinvironmental Emission
Data) for the provision of services regarding dailection, statistics production and the
development of methodology for waste statisticglpotion. The waste statistics with
accompanying documentation have been produced ls5Nihere have also been a
large number of other organisations and authoriieslved in the production of the
statistics.

In preparation for the current reporting, the wods been organised as in Figure 1
and Table 1.



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

Primary data Surveys and data collection Production of waste statistics Commisioner and
competent authority

Requirement Primary respondents (waste Surveys performed by SMED SMED Rion
specifiers generation and treatment)
* Swedish EPA « Enterprises, local units or facilities in |
 Board of Swedish questionnaire surveys and other
Industry and surveys SMED's coordinator .
Commerce for — Swedish EPA
Better Regulation [
(NNR) Data sources for activity data Waste surveys and waste data Project management
» Swedish Association « Official statistics collection performed by other
of Local Authorities + Trade organisations organisations
and Regions « Avfall Sverige (Swedish Waste
(SALAR) Management)
Register data . (F:T:IAB (The Packaging and Newspaper l | | |
» Swedish Road Administration, Traffic ollection Service) onti
register ' * El-kretsen (producers’ organisation for| Sub-projects led by
’ collection and recycling of electrical sub-project managers
* WEEE Register and electronical products)

Swedish Tyre Recycling Organisation

— - - Jernkontoret (Swedish Steel Producerg T
Administrative registers Association) I

« Swedish Portal for Environmental Skogsindustrierna (Swedish Forest
Reporting (SMP) Industries Association)

« Statistics Sweden Business Register Swedish Maritime Organisation

Swedavia (Swedish Aviation

Authority)

Swedish Armed Forces

Swedish Civil Contingencies Agency

Swedish Transport Administration,

Traffic Register

Bil Sweden (represents manufacturerg

and importers of cars, trucks and buses)

» Swedish Car Recyclers Association
(SBR)

* Recycling companies

« Construction and demolition companijs

Data flow

=>

Figure 1: Organisation of the work and institutionsinvolved
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Table 1: Institutions involved and distribution of tasks

Name of institution

Description of key responsibilities

Swedish Environmental
Protection Agency

Responsible for producing, publishing and reporting national waste
statistics.

Responsible for the Swedish Portal for Environmental Reporting (SMP).
The register covers all activities that has permission to environmentally
hazardous activities according to the Environmental Code and is
updated continuously by the county administrations. At the portal yearly
environmental reports from facilities are available.

SMED consortium

SMED means "Swedish Environmental Emissions Data", which is a
collaborative consortium involving the four organisations IVL Swedish
Environmental Research Institute, Statistics Sweden, Swedish
University of Agricultural Sciences and Swedish Meteorological and
Hydrological Institute. The waste statistics with accompanying
documentation have been produced by SMED at the request of
Swedish Environmental protection Agency.

Other primary data
collectors:

Avfall Sverige
(Swedish Waste
Management)

FTIAB (The Packaging
and Newspaper
Collection Service)

El-Kretsen

Swedish Tyre
Recycling Association

Jernkontoret (Swedish
Steel Producer's
Association)
Skogsindustrierna
(Swedish Forest
Industries Federation)
SBR (Sweden Car
Recycler's Association)
Swedish Maritime
Administration

Swedavia (Swedish
Aviation Authority)

Swedish Armed Forces

Swedish Civil
Contingencies Agency
Construction and
demolition companies
Waste management
facilities

Board of Swedish
Industry and
Commerce for Better
Regulation (NNR)
Swedish Association of
Local Authorities and
Regions

Organisations, enterprises, agencies, etc. have made own inquiries or
surveys from their members. SMED has collected data from them and
compiled the data to reporting format.

« Swedish Waste Management is a stakeholder and trade association
in the field of waste management and recycling. They make yearly
surveys of household waste generation and treatment through
inquiries to municipalities. Also domestic hazardous waste is
included in their survey.

FTIAB is an industrial organisation responsible for producer's
responsibility for newspapers and packaging material. They collect
and publish data about collection and recycling of newsprint.

El-Kretsen is responsible organisation for collection and recycling of
electric end electronic products. They collect and publish data about
collection of WEEE

Swedish Tyre Recycling Association is a producer's responsibility
organisation responsible for collection and recycling of tires. They
collect and publish data about collection and treatment of scrap
tyres.

Swedish Steel Producer's Association is a trade organisation that
organises the major steel mills. They make a yearly survey on waste
generation from its members.

Swedish Forest Industries Association is a trade organisation that
organises the major pulp and paper mills. They make a yearly
survey on waste generation and treatment from its members

Sweden Car Recycler's Association is a trade organisation for car
recyclers. They make a yearly survey of waste from their members.

Swedish Maritime Administration has provided data about waste
from harbours.

Data from airports.

Swedish Armed Forces has provided data about waste from the
Armed Forces facilities.

Swedish Civil Contingencies Agency has provided data about waste
from rescue organisations.

Data on construction and demolition waste

Data on waste from construction and demolition

Specification of requirements for inquiries, e.g. recommendation of
scope and layout of inquiries.

Specification of requirements for inquiries, e.g. recommendation of
scope and layout of inquiries.
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A quality system has been developed covering thasanf responsibility for SMED
and the Swedish EPAor the reporting according to the waste stasstegulation.
This ensures the possibility to repeat and traeentbrk carried out.

! Manual for SMED's Quality System for waste reporting according to WStatR (in Swedish), 31August2010
Swedish Environmental Protection Agency Quality Manual for reporting of waste statistics according to EU
Regulation No 2150/2002 (In Swedish)
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5 General description of
methods

Data set 1: Waste generation by waste category
(EWC-STAT) and economic activities (NACE)

GENERAL DESCRIPTION OF METHODOLOGY — WASTE GENERAODN

Several methods have been combined to collect @étan selecting methods, the
starting-point has been to prioritise good qualitgtatistics for flows ohazardous
waste andarge flows of waste that have been associated withrenmiental or
resource problems. Another starting point has beeaduce the burden of
respondents.

In Table 2 an overview of the methodologies usegivien. It should be pointed
out that there are usually several methods usgdttthe data in a cell (e.g. a waste
type in a certain NACE sector). For example aninygean be the main method, but
model calculations are used for small enterprikess than 10 or 20 employees). Some
NACE sectors may also consist of several sub sedtoeach of a special method has
been used for a sub sector and another methoadtiner sub sector. The methods
indicated in the table is the major method useddwbovers the majority of the
surveyed waste quantity).
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Table 2: Description of main methods for determiniig waste generation
Item 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
G-U,
NACE | 0103 | 0409 | 10-12 [13-15| 16 | Y- | 19 | 2| 23 | 2 |2sa0| 3| 35 | 36 | 37 | 30 | 38 | 41 | exc |4677 | HH
18 22 25 33 43
46.77
01.1H | Spent solvents H A Cco B2 B B c C? C D! Cs C C B! A E B D Cs C? D C8
19 Acid, alkaline or saline | Non- A co R? B B c 2 c D! s c c B A E B3 D cs o7 D ce
wastes H
01.2H C\v‘;i:té 2"‘3””9‘“3"”9 H Alo || B |B|c|ce|lc|o|ce|c|lcl|e|aA|E|B|[D|c|c|Dd]|c
01.3H Used oils H A co B? B B (01 C2 C D! c3 C © B! A E B3 D (03] C2? D (0
8;'4631 Chemical wastes Nla el |B|c|e|lc|o|e|c|c|B|AalE|B|D|Cc|c|[D]|C
01.4H,
02H, Chemical wastes H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D C5 C2 D (0
03.1H
3  |Industral effluent Non-t p | o | 2| B |B|c|c|cl|lo|lce|lclcle|al|lel|lmw|lo|c|cl|bp]|c
sludgesn H
0324 | Industrial effluent H Alole|BlBlc|la|lc|lo|le|lclcle|al|lel|ld|c|ce|Dbd]|c
sludgesn
Sludges and liquid Non-
3.3 wastes from waste H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D C5 (o D (0
treatment
Sludges and liquid
03.3H [ wastes from waste H A Co B2 B B Ct C2 C D! cs C © B! A E B3 D C5 C2 D (0
treatment
05 Health care and Non-1 A o | B2 | B | Bl |ce|lc|o|lce|c|lc | |a|lEel|®|lDd|c|c]|b]|c
biological wastes H
o5y | Health care and H Alco || B |B|c|lce|lc| || c|lc|e|aA|]EeEl|®lDd|c|c]|Db]|c
biological wastes

10
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tem | 1 2 3 4 5 6 7 8 9 10 | 1] 12| 13 14 15 | 16 | 17 | 18 | 19
G-U,
NACE | 01-03 | 0409 | 10-12 [13-15] 16 | Y- | 19 | 2| 23 | 2 ae30| 3| 35 | 36 | 37 | 390 | 38 | 41 | excl 4677 | HH
18 2 25 33 B | o7
6.1 Metallic wastes, ferrous HO”' A | ¢ | B B B |[c || c ||| c c | B A E BB | Db | c || D | c
o |Metallicwastes,non- Non- | » | o fm | gl g ||| c|o|le|c|lc|e | alelmld|lc|c|lbd]|c
ferrous H
g3 |Metallicwastes,mixed INon- |, | o f g | g | g ||| c|o|le|c|lc|e | al|lel|l|ld|c|c|lbd]|c
ferrous and non-ferrous | H
7.1 Glass wastes HO”' A | ¢ | B B B |c | 2| c ||| c c | B A E BB | b | c | | D | ce
07.1H | Glass wastes H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D C5 C2 D (0
7o  |Paperandcardboard Non- |, | o fm | g | B | ¢ || c|o | |c|lc|le|alelwfp|lce|e]|Dd]|c
wastes H
73 Rubber wastes ﬂ"”' A | ¢ | B B B |c || c | D || c c | B A E B | b | c | | Db | c
74 Plastic wastes HO”' A | ¢ | B B B |c || c ||| c c | B A E BB | b | cs | | b | ce
75 Wood wastes HO”' A | ¢ | B B Alc|lcel|lc|o || c c | B A E BB | D E|c | b | c
07.5H | Wood wastes H A | co | B B B |c | | c|p || ¢ c | B A E B | b | c | | D | c
76 Textile wastes ﬂ"”' A | o | B B B |c || c | D || c c | B A E B | b | c | | Db | c
07.7H | PCB-containing wastes | H A Co B2 B B (of C2 C D! c? C (¢ B! A E B3 D C? C? D c8
08 Discarded equipment HO”' Al o | B | B B |c || c | o || c c | B | A E | B | D | c || b | c
08H Discarded equipment | H A Co B2 B B C! C2 C D! c? C C B! A E B? D (03 c’ D (64
8.1 Discarded vehicles ﬂ"”' A | co | B B B |[c | 2| c ||| ¢ c | B A E B | b | c || Db | c
08.1H Discarded vehicles H G G G G G G G G G G G G G G G G G G G

11
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tem | 1 2 3 4 5 6 7 8 9 10 | 1] 12| 13 14 15 | 16 | 17 | 18 | 19
G-U,
NACE | 01-03 | 0409 | 10-12 [13-15] 16 | Y- | 19 | 2| 23 | 2 ae30| 3| 35 | 36 | 37 | 390 | 38 | 41 | excl 4677 | HH
18 2 25 33 B | o7
g4y | Batteriesand Non-1 A ol |8 |88l |ce|lc|o|le|clcle|al|lels|d|c|olbd]|c
accumulators H
0841 | Batteries and H Alco ||l |lBelc|ce|lc|o|lae|c|lcle|al|lEe|B@]lDd|c|c|Dd]|c
accumulators
94  |Anmalandmixedfood fNon-| , f o | g [ g | g [ ¢ || c ||| c|c | |al|lele|d|c|ce[Dd]c
waste H
9.2 Vegetal waste HO”' Al o | B | B B |c || c | o || c c | B | A E | B | D | c || b | c
93  |Animalfaeces,uine [Non-| , o | g [ g | g | ¢ || c ||| c|lc || a|lele|Dd|c|cal|bd]|c
and manure H
104 | Householdandsimiar fNon-| | o | g2 | B | B |c || c ||| c|c|lelalelw|lDd|e]|ce]|bd]|c
wastes H
Mixed and Non-
102 | undifferentiated H A | co | B B B |c | 2| c ||| ¢ c | B A E B | D |co c | b | c
materials
Mixed and
10.2H | undifferentiated H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D (o C2 D (0
materials
103 | Sorting residues HO”' Al o | B | B B |c || c | o || c c | B | A E | B | D | c || b | c
10.3H | Sorting residues H A | co | B B B |c | | c|p || ¢ c | B A E B | b | c | | D | c
11 Common sludgesa ﬂ"”' A | c | B | B B |c || c|D || c|c |8 | a | B | D [c | | D |
Mineral waste from Non-
121 construction and H A co B? B B (01 C2 C D! C3 C © B! A E B3 D (o c7 D (0
demolition

12
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ltem | 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
17- 20- 2%- 31- #- |CU
NACE | 01-03 | 04-09 | 10-12 [ 13-15| 16 19 23 26-30 35 36 37 39 38 excl. | 46,77 | HH
18 22 25 33 3 | 4577
Mineral waste from
12.1H | construction and H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D (o (024 D (0
demolition
122, Non-
12.3, Other mineral wastes H A Co B2 B B (01 (o2 C D! cs C © B! A E B3 D (o (o4 D c
125
12.2H,
12.3H, | Other mineral wastes H A Co B2 B B (01 (o2 C D! cs C © A A E B3 D (o (024 D c
12.5H
12.4 Combustion wastes Hon- A co B? B B (01 C2 C D! c3 C © A A E B3 D (o (024 D c
12.4H | Combustion wastes H A o B2 B B C! C? C D' (0% C C A A E B3 D C8 2 D C8
126  |Sails ﬂ"”' A c |2 |B B ¢ |ez |c Dt |cs |cC c B A E B |D ¢ | |[p c?
12.6H | Soils H A Co B2 B B Ct C2 C D! c3 C © B! A E B3 D (o C2 D ct
12.7 Dredging spoils ﬁon' A o B2 B B C! C? C D' (0% C C B! A E B3 D [ c7 D ct
12.7H | Dredging spoils H A o B2 B B c! C? C D' (0% C C B! A E B3 D C8 C2 D ct
Mineral wastes from Non-
12.8, 13 | waste treatment and H A Co B2 B B (01 (o2 C D! cs C © A A E B3 D (o (o4 D c
stabilised wastes
12.8H Mineral wastes from
13i_| ' | waste treatment and H A co B? B B (01 C2 C D! c3 C © A A E B3 D (o A D (03
stabilised wastes
Notation
A Reuse of data from WStatR2008 (reference yeaé200
B Reuse of data from WStatR2006 (reference yea4)200
B! Reuse of data from WStatR2006 (reference year 2004 )V StatR2008 (reference year 2006) for somesscitors
B? Sample survey, where environmental reports werd asalata source

13
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Sample survey by telephone

Environmental reports were used as main datasoHor the rest of the sector a web-based sampleyswas
used.

Total survey on NACE 07 (Mining of metal ores). @tlsub-sectors in NACE 04-09 are reused. Old EVWAT {8
regarding reused sub-sectors has this year becérée 0

For members of Swedish Forest Industries Associatata from a survey by Swedish Forest Indus&gsociation
was used. For the rest of the sector data from ¥R3€10 was used

Reuse of data from WStatR2010 (reference year)2008

Sample survey: For members in Swedish Steel Pevduissociation data from a survey by SwedishlStee
Producer's Association was used. For the resteo$életor data from WStatR2010 was used

Survey: Total survey for waste incineration pgafcluding combustion plants), and model calcofator other
waste from combustion.

Survey to Construction and Demolition companieasW generators in construction sector

Survey to Waste management facilities for Consisnand demolition waste.

Survey to major public enterprises, authoritiggreies, etc.

Data from Swedish Waste Management and The Paakagid Newspaper Collection Service and other ek
responsibility enterprises

Total survey, where environmental reports were asea main data source. For "respondents” with@atipable
environmental report, data from WStatR 2008 weused.

Total survey of all facilities that write envirommtal reports. Reuse of the rest of the sector iNBtatR2010
Waste factors

Administrative sources

Data from other international reporting

14
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Data has been collected using classifications daugito WStatR requirements,
see Table 3.

Table 3: Description of classifications used

Description of the classification(s)
Name of - . o .
. (in particular compatibility with WStatR
classification(s) used -
requirements)
Economic NACE Rev.2
activities
Waste types EWC-Stat and List of Remark: often the respondents report waste
waste types (mostly non-hazardous waste) in their
own classification system or in common terms
(e.g. “rest waste”, “combustible waste” and
similar). In general these have been easy to
transpose to EWC-Stat.
Recovery and Treatment according to | In the data collection regarding recovery was
treatment WStatR divided into Biological treatment (composting
operations and anaerobic digestion) and other recovery.
Also data about pre-treatment was collected
(but not reported)

DETERMINATION OF WASTE GENERATION BY (SAMPLE) SUREY

An overview of surveys (sample surveys and totalesgs) are given in Table 4.
Each survey is further described and discussedwvadier the Table.

15
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Table 4: Waste generation in the economy — samplarsey
Item 3 Item 7 Item 9 Item 11
(NACE (NACE 17-18; only NACE 17 was (NACE 20-22) (NACE 24-25)
4-9; surveyed)
only
NACE 7
surveyed)
Facilities Facilities Local units / Business Register, row Facilities
Description of the sample survey 3 and 5-6 and facilities, row a-b
20- | 50- | 100 | 200 | 500 | * 10- | 20- | 50- | 100 | 200 | 500 | 10- | 20- | 50- | 100 | 200 | 500 | **
49 99 - - + 19 | 49 | 99 - - + 19 | 49 | 99 - - +
199 | 499 199 | 499 199 | 499
1 Number of statistical units per | 18 45 217 155 74 26 7 1 Y.
strata and item according to thp
available register(s)
2 Number of statistical units 18 45 54 50 41 26 7 1 2
selected for sample survey an
guestionnaires sent out
3 Number of non-responses (No| 0 50 38 32 13 4 1
answers, non-usable answers;
non identifiable units)
a Number of responses from 15 271
environmental reports
b Number of reused responses | 3
from WStatR2008
c Number of responses through| - 45 24
trade organisation
4 Part of 3: Number of incorrect | -
register data (Non existing
statistical units, non-identifiablg
units)
B Number of statistical units use§l 18 45 4 12 9 13 3 0 2
for the calculation of the totals
6 Enumeration factor 1 1 6 5 25 1 1 1
*) From Swedish Forest Industries Federation. Hst of the sector was reused from 2008 (WStatR210)
*x) From Swedish Steel Producer's Association. féet of the sector was reused from 2008 (WStatR210)

16



SWEDISH ENVIRONMENTAL PROTECTION AGENCY

Quality Report
Item 12 Item 13
Description of the sample survey (NACE 26-30) (NACE 31-33)
Local units / Business Register, row 1-3 angq Local units / Business Register, row 1-3 and|5-
6 and facilities, row a-b 6 and facilities, row a-b
10- | 20- | 50- | 100- | 200- | 500+ | 10- 20- | 50 | 100- | 200- | 500+
19 49 99 199 | 499 19 49 - 199 | 499
99
Number of statistical units per strata] 577 | 552 | 243| 110 87 28 42] 244 86 3B 15 4
and item according to the available
register(s)
Number of statistical units selected fpr23 105 | 129 | 110 87 28 84 73 44 3 15
sample survey and questionnaires s¢nt
out
Number of non-responses (No 18 157 | 106 | 79 42 16 76 59 3pb 25 10 y
answers, non-usable answers; non
identifiable units)
Number of usable responses from 54 0
environmental reports
Number of reused responses from
WStatR2010
Part of 3: Number of incorrect registgr
data (Non existing statistical units,
non-identifiable units)
Number of statistical units used for tfje5 28 23 31 45 12 8 14 9 13 5 0
calculation of the totals
Enumeration factor 25 3 2 1 1 1 5 3 P 1 1

17
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Item 14 Iltem 16 Item 19
Description of the sample survey (NACE 39) (NACE 38) (NACE 46.77)

Local units / Business Register,

Facility / Register of
environmentally hazardous

Facility / Register of
environmentally hazardous

activities activities
0-4 | 5-10 | 10 [ 20- 50- | 100+ NACE NACE 38.3
- 49 99 38.1-38.2
19
1 Number of statistical units per strata|] 89 12 1 3* 1x* 0 655 68 73 #i#)
and item according to the available
register(s)
2 Number of statistical units selected for 10 12 1 2 0 655 68 #) 73 #)
sample survey and questionnaires s¢nt
out
3 Number of non-responses (No 5 3 2 86 12 13
answers, non-usable answers; non
identifiable units)
a Number of usable responses from 569 56 60
environmental reports
b Number of reused responses from 19 2 1
WStatR2010
4 Part of 3: Number of incorrect registgr 36 3 8
data (Non existing statistical units,
non-identifiable units)
5 Number of statistical units used for thje n.a. n.a. n.a.
calculation of the totals
6 Enumeration factor 1 2 2
(Employed (Employed according to Busineg
accordingto | register / Employed in surveyed
Business facilities)
register /
Employed in
surveyed
facilities)

[2)

*)  One of which was over-coverage and removed fioensample

**) One of which was over-coverage and removednftbe sample

#) Facilities handling more than 10 000 tons/year

##) Excluding 46.771 Wholesale of scrap cars

18
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Surveys in Mining and quarrying and Manufacturetses

The Mining and quarrying and Manufacture sectorecdl different items in the

reporting of waste generation. Several differenthrogés have been applied this

time to produce waste generation data in thosesect

Data from earlier surveys (WStatR2010, WStatR2008/6tatR2006) was
reused for some sectors, with small amounts ofeyasipecially small amounts of
hazardous waste.

The Business Register was used as base for thdisgmymcal unit has been
used as statistical unit. A local unit can havessaidifferent activities, one main
activity and several secondary activities. Therertical unit have been classified
by its main activity. Local unit is used becauseniost cases the entire local unit
has a common waste management and local unitas efjuivalent to facility
registered as environmental hazardous activitibes@ facilities have to make a
yearly environmental report which usually contaweste data.

Several data sources were used in the survey:

1. The main data source has been environmental refportsfacilities that
are registered as environmentally hazardous d@esviccording to the
Environmental Code. These reports were availabl®BB-files at the
website Swedish Portal for Environmental Repor{aiiP).

2. For some sectors, units not registered as envirotaityg hazardous, data was
also collected by web-questionnaires. Those seaterghe chemistry sector
(NACE 20-22), workshops (NACE 26-30) and other istries (NACE 31-33).
Information was obtained by means of sample surgepsaining units with
more than 10 employees (20 in some sub sectoeg)stital weighting was
then performed, for all these sectors, using &bffit strata.

3. The Swedish Forest Industry makes a yearly suraeyng their members (a
little less than 50 member enterprises) in the patg paper industry (NACE
17). Results from their inquiry were used for uimtduded in their survey.
Their inquiry was coordinated with requirementadvance.

4. The Swedish Steel Producer's Association (Jernkentmakes an annual or
biannual waste survey to their members (about 20lmes) in the metal

industry (NACE 24-25). Results from their inquirgse used for the industry
units that were included in their survey. Theiruimg was coordinated with
requirements in advance.

When no data for a unit was available accordintp¢cabove methods, data from
WStatR2010 (reference year 2008) were reused.ne sases this implies that
also data from WStatR2008 (reference year 2006 d8thtR2006 (reference year
2004) was used.

Surveys in NACE 38 Waste management and 46.77 ¥dlete waste and scrap
The waste generation in sectors NACE 38 and NACE7Bas been measured in
a coordinated survey according to the following:

19
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1. NACE 38, excluding 38.3, was investigated iotaltsurvey, including all
waste treatment facilities that were registeredaasmrdous activities. The data
sources were
a. Environmental reports were used as primary godige environmental

reports were available as PDF files through thedssirePortal for
Environmental Reporting (SMP).
b. If no usable data was found in the environmengjadrt from 2010,
environmental reports from earlier was used whessipte.
No adjustment due to non-response (that is ifmarenmental report was
available) was made, because it was judged thatdhaesponding facilities
did not have any real activity in 2010.

2. Materials recovery (NACE 38.3) and Wholesalevabte and scrap (NACE
46.77), excl. car dismantling, have been examinetldombined survey.
When reviewing the activities in NACE 38.3 and NA@& 77 (excl. car
dismantling) in the Business Register, it was fothat the classifications of
very similar activities in practice could be cldigsl as either NACE 38.3 or
NACE 46.77, and that the classification in manyesasould be seen as
arbitrary. Facilities that handle more than 10 @fithes/year have to make an
annual environmental report. Data from environmierggaort was used and
proportional adjustment according to number of eypés was made.

A list of facilities was extracted from SMP, alsdist of local units were
extracted from the Business Register. Car recyalegsdismantlers were
identified and excluded from this survey. The fiéie# (in 38.3 and 46.77
together) with useful environmental reports coveapgroximately 50 % of all
employees. From the survey a waste factor wasrautdor each type of
waste, expressed in kg/employee. The projectedeviastor was multiplied
by the total number of employees, metallic and matallic actors taken
separately, in NACE 38.3 and 46.77. The data onatad number of
employees in each segment respectively were olotéiom the Business
Register.

Survey in NACE 39 Remediation activities and otsste management services
A small sample survey was made for NACE 39 Remigdtiactivities and
other waste management services. The businesseregisitained 106 enterprises
classified as NACE 39. The sector is dominatedrbglksenterprises: there are only

five enterprises that had 10 employees or more tWhdargest enterprises were
judged as over-coverage. They were already inrtrad for NACE 38, and the
descriptions of their activities also showed tha(NE 38 was a more relevant
classification than NACE 39. We made a sample cér@@rprises (all enterprises
that had 2 or more employees) and made telephtewiews. 10 of the
respondents were not available at all. From thiewesyot some estimates of kind
of waste and the amount. Several had just “houdelaste” or similar collected
by the municipality’s service.
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DETERMINATION OF WASTE GENERATION IN THE ECONOMY D
BASIS OF INFORMATION ON WASTE COLLECTION

No information has been based on data from wagdkection.

DETERMINATION OF WASTE GENERATION IN THE ECONOMY
THE BASIS OF ADMINISTRATIVE SOURCES

End-of-Life-Vehicle

Statistics Sweden and the Swedish Agency for Tiam$&wolicy Analysis publish
statistics about registration of vehicles, inclgdprivate cars, lorries, cars, buses,
trailers, semi-trailers, caravans, motor-bikes, euspclass 1, tractors, snow
mobiles. Also the organisation registration num®&T number) of the owner, in
the case of private car the birth registration nemis registered as well as the kerb
weight of each vehicle. All changes in the owngrsas well as deregistering are
reported to the register continuously.

A search in the register was made to pick outnédirimation about all
deregistered vehicles, including organisation tegfion number of the last owner
and the kerb weight that were deregistered durli@?2It was assumed that the
main reason for deregistering is that the deregidtears have been handed over to
an authorised car dismantling facifityrfhere may be some or exceptional reasons
for deregistering, e.g. export of private car,@esise of the car on private
property, but we have judged that can be negligible
The organisation registration number was linked matched with the Business
Register. In this manner the weight of deregisteaddcles for each NACE Sector
was obtained, including households for vehiclesenoy private persons.

These data were compared to amounts obtained sutlreys for each sector.
The surveys contained data about discarding care@er vehicles only in a few
cases, probably because old vehicles usually drmanaged by the waste
management departments in an industry.

WEEE and batteries

For the household sector we have assumed thaMi@ &tat category 08
Discarded equipment consists of mainly electric eledtronic devices. In these
cases information from the register have be taganake a judgement of how
much of the waste is from the household sectortft®household sector the
corresponding data from the producer's responsilgifiganisation El-Kretsen was
used. We have made the judgement that the dataHtdfnetsen is more reliable
than the data from official EE- and Battery Registe

3 It should be mentioned that occasional deregistration is not included.
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DETERMINATION OF WASTE GENERATION IN THE ECONOMY ON
THE BASIS OF OTHER METHODS

The use of waste factors, models and other methieddescribed in Table 5

below.

Table 5: Waste generation in the economy on the basis of models or other

Description of the models

Waste from Construction (NACE 41-43)

1
economic sectors covered)

Scope of the model (waste types and

All wastes in NACE 41-43 Construction
(except ELV)

Basic data for the estimations
(production figures etc.)

The results obtained from the construction-
and demolition sector were based on a
combination of three different methods:

. Waste factors

e Survey to companies in the sector

. Information from waste treatment
plant

applied

Description of the model and the factors

Waste factors: Based on the results
from several construction- and demolition
projects in Norway from which data was
obtained regarding amounts and types of
waste being generated per m% These
factors were adjusted to better adapt to
the conditions in Sweden. Based on
national statistics regarding new
constructions, retrofits/conversions and
demolitions, the total amount of waste for
each type of waste was calculated using
m? as a scale factor.

Information from construction and
demolition companies: The major
companies in the construction sector
were contacted and information on the
generated amount and types of waste
was obtained. Based on this information
and national statistics on sales the
amounts were scaled up to a national
level. The response frequency was
however very poor. We contacted 30
enterprises and information was obtained
from only two construction companies
and one demolition company. The two
construction companies which provided
information had together a turnover
equivalent to 15 % of the total
construction sector. The corresponding
percentage for the demolition company
providing information was 9%.

Information from waste treatment
facilities: The data were obtained from
environmental reports which have been
reviewed from about 1000 waste
treatment facilities. In the review, all
waste quantities originating from the
construction and demolition sector (List of
waste chapter 17) were collected. As the
origin of the waste was not specified in
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many of the reports, this method
underestimates the total amount of waste
for some waste flows such as mixed and
combustible waste. Waste streams which
with certainty have their origins in the
construction and demolition sector, have
been assumed to originate from this
sector. This regardless of whether it has
been indicated in the environmental
report or not. Examples of these waste
flows are asbestos, contaminated soils
and soils from construction works.

The three methods have then been
compared with each other. An expert panel
has made a final assessment of which of the
three methods is most appropriate to use for
each EWC-Stat category.

Routines applied or foreseen to
guarantee sufficient quality (periodical
revision of factors, focused surveys for
verification etc.)

Animal and vegetable waste from trade

1 Scope of the model (waste types and 09.1 Animal and mixed food waste from the
economic sectors covered) trade sector, including restaurants, fast-food
restaurants and institutional kitchens and
one factor for returns from shops.
2 Basic data for the estimations The factors have been obtained from a study
(production figures etc.) made within the project (SMED 99:2011)
The number of employees in different sub
sectors is obtained from Statistics Sweden.
The following waste factors have been used
(all figures refers to generation of EWC-Stat
09 Animal and vegetal wastes.
Waste from retail sector: 565 kg/employee
Waste from restaurants: 1059 kg/employee
Waste from catering: 0.102 kg/portion
The factors are most likely a bit low
3 Description of the model and the factors | See 2.
applied
4 Routines applied or foreseen to The factors are based on data from 2010.
guarantee sufficient quality (periodical They are most likely underestimated since
revision of factors, focused surveys for they are based on food that is thrown
verification etc.) separately — most likely food is also thrown
together with mixed wastes.
Office paper
1 Scope of the model (waste types and We have assumed that office paper is the
economic sectors covered) major paper waste (07.2 Paper and
cardboard wastes) in some sectors. The
factor was obtained by taken the total
amount of collected office paper and divide it
with the number of "office employees".
2 Basic data for the estimations The total amount of office paper is obtained

(production figures etc.)

from the trade organisation. The number of
"office employees" is obtained from
Statistics Sweden. The waste factor derived
for 2008 is 0,1266 kg/office employee
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3 Description of the model and the factors | From the statistics a number of "office
applied employees" in different sectors was obtained
to calculate the amount of office paper in
each sector or sub sectors where no other
data on paper and cardboard waste was
available.
4 Routines applied or foreseen to This factor is updated every year.
guarantee sufficient quality (periodical
revision of factors, focused surveys for
verification etc.)
Waste from car dismantling
1 Scope of the model (waste types and This model handles waste generated in
economic sectors covered) dismantling of cars.
Many facilities within NACE 38.3 and NACE
46.77 which carry out car dismantling are
members of the Swedish Car Recyclers
Association (SBR). Every year, the SBR
carries out a questionnaire survey among its
members, producing data on the number of
scrapping certificates issued and on the
quantity of waste generated for a number of
selected waste types. We have had access
to SBR’s questionnaire. The figures have
instead been used to develop waste factors
for each type of waste respectively.
2 Basic data for the estimations The Swedish Transport Administration

(production figures etc.)

compiles data on the total number of
scrapping certificates issued in Sweden
each year. Using simple multiplication of the
waste factors and the number of issued
scrapping certificates from the Transport
Administration, it is possible to obtain
estimates of total waste quantities in tonnes
for each type of waste. The waste factors
used are according to the following table.

EWC-Stat :Waste type Waste
factor
kg per
dis-
mant-
led car

01.4H, Chemical waste 8,92

02H, 03.1H

01.4,02, Chemical waste 3,3

03.1 non-H

06.3 non-H :Metal wastes 49,5

07.1 non-H :Glass wastes 12,2

07.3 non-H :Rubber wastes 22,2

07.4 non-H :Plastic wastes 0,0

08.1 non-H :Discarded vehicles 874,5

08.41H Batteries and accumulator 14,1

wastes

08.H Discarded equipment, 0,5

hazardous

08. non-H :Discarded equipment, non-:0,3

hazardous

10.2 non-H :Mixed and undifferentiated :4,4

materials
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The relative error is based on how the waste
factor has varied between different years
2003-2008

Description of the model and the factors
applied

Processing of the questionnaire data began
with the waste-types being converted to
EWC-Stat codes by combining a number of
variables (waste-types). The quantities of
each waste-type were added together. Each
waste factor was obtained by dividing the
total quantities for each waste type by the
number of scrapping certificates issued.

Routines applied or foreseen to
guarantee sufficient quality (periodical
revision of factors, focused surveys for
verification etc.)

We have used factors based on dismantling
figures from several years. It is to expect
that the factors will be developed over time.

Generation of ash and slag from combustion and incineration

1 Scope of the model (waste types and This model concerns 12.4 Waste from
economic sectors covered) combustion and 12.8 Mineral waste and
stabilised waste from waste treatment from
NACE 35.
2 Basic data for the estimation of changes | Figures about use of different fuels for

caused by changes in the fuel mix

energy production are published by
Statistics Sweden and by the Swedish
Energy Agency.

Ash contents for different fuels are given in
literature as, for example, kg ash per kg of
fuel and kg ash per MJ fuel. In addition, ash
and slag from incinerators contains flue gas
cleaning residues, sand from fluid beds etc.
Estimated specific production of ashes and
slag for the main fuels used are listed in the
following table

Generated amount
of ash and slag

weight-% per tonne Non-

wet fuel Hazardo- | Hazar-
us dous

Heating Gas Oill

(EWC-Stat 12.4) 0,00%

Fuel oil (EWC-Stat

12.4) 0,03%

Tall pitch oil (EWC-

Stat 12.4) 0,35%

Coal (EWC-Stat 12.4) | 9%

Natural Gas (EWC-
Stat 12.4) 0,0%

Peat (EWC-Stat 12.4) | 5,0%

Wood (EWC-Stat
12.4) 2,7%

Pellets, briquettes
and wood powder

(EWC-Stat 12.4) 1,0%
Municipal solid waste
(EWC-Stat 12.8) 18% 4,5%
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3 Description of the model and the factors | See 2.
applied
4 Routines applied or foreseen to The straight use of the factors from the

guarantee sufficient quality (periodical
revision of factors, focused surveys for
verification etc.)

literature is not recommended, as mentioned
above. As far as there are moderate
changes in the fuel use, incineration plants
and technique used this method may be
acceptable for one or two more reporting,
but then the base year should be updated.

Household waste from business

1 Scope of the model (waste types and This model concerns "10.1 Household
economic sectors covered) wastes" generated in business. This factor
can be used in all sectors, when there is no
other data source for this waste (the surveys
does usually cover the household waste).
2 Basic data for the estimations The factor is 100 kg per employee. The
(production figures etc.) number of employees is obtained from
Statistics Sweden.
3 Description of the model and the factors | In the earlier reporting’s (WStatR2008) a
applied special analysis from enterprises (or rather
local units) was made that has reported the
household waste in the inquiries. The result
showed that it was 100 kg/employee (+/- 10
%)
4 Routines applied or foreseen to This factor is expected to develop. Improved

guarantee sufficient quality (periodical
revision of factors, focused surveys for
verification etc.)

source separation and waste prevention
programs may change the amounts..

Data from public companies, public agencies etc.

1

Scope for the OTHER information
sources (waste types and economic
sectors covered)

1. In the service sector data from several
different public enterprises, authorities
and agencies have been used, for
example:

- Swedish Maritime Administration

- Swedavia (Swedish Aviation Authority)
- Swedish Armed Forces

- Swedish Civil Contingences Agency
They make their own surveys to cover
their own needs. Usually they cover all
kind of wastes from their sphere of
interest.

2. Data about discarded vehicles in all
sectors, see Section 5.1.4 above.

Description of the other information
source which is not fitting to the type of
information sources mentioned above

Reuse of data from WStatR2010, WStatR 2008 and WStatR2006

1

Scope for the OTHER information
sources (waste types and economic
sectors covered)

Data from earlier surveys (WStatR 2010),
WStatR2008 or WStatR2006) have been
reused for some sectors, which have shown
to have only small amounts of waste,
especially small amounts of hazardous
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waste. These sectors are:

e 01-03 Agriculture, hunting, Forestry and
Fishing

e 05, 06, 08, 09 Mining and quarrying
(note: NACE 07 was surveyed)

e 13-15 Textiles, wearing apparel, leather

e 16 Manufacture of wood (wood bi-
products was classified as waste in
WStatR2006 and WStatR2008, but is
excluded in WStatR2010 and
WStatR2012

* 19 Manufacture of coke, refined
petroleum products and nuclear fuel

» 35 Some sub sectors with small amounts
of waste have been reused. Other sub
sectors have been adjusted (e.g.
according to quantity produced, number
of facilities in service). Waste from
combustion from waste incineration has
been surveyed, see section 5.1.2.

e 36 Water supply

¢ G-Q — Data for hazardous waste has
been reused from WStatR2008.

e G-Q, waste from public cleansing (street,
parks etc.) was reused. (In WStatR 2010
this was reported in sector 39, but has
now been moved to G-Q (sector 81.29)

These sectors and sub sectors have very
small amounts of waste according to earlier
surveys. It is to expect that the waste
guantities have been changed in these
sectors, but these changes has a very small
impact on the total flow of each waste type.

2 Description of the other information
source which is not fitting to the type of
information sources mentioned above

Not applicable

DETERMINATION OF EXTRACTIVE WASTE GENERATION
The coverage of waste from mining is shown in T&blé/e have no data about
topsoil, but topsoil seems to not occur in Swednshes (metal ore mines).

Table 6: Coverage of waste statistics with regard to extractive waste®

) Tailings
Coverage Topsoil Over-burden Waste rock
(non-haz.)
Completely covered n.a. X X X
Partially covered n.a.
Generally excluded n.a.

l) Marked with X when the listed materials are completely covered, partially covered or
generally excluded
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DETERMINATION OF WASTE GENERATED BY HOUSEHOLDS
The data about waste generation from householdsI(@ele 7 below) is retrieved
from different trade organisations and producexponsibility organisations that
make own surveys of the wastes they handle.

Table 7: Determination methods for waste generated by households

1 Indirect determination via waste collection

1.1 Description of reporting unit applied
(waste collectors, municipalities)

The data about waste generation from
households is retrieved from different trade
organisations and producer's responsibility.
These organisations make their own inquiries:

« Avfall Sverige (Swedish Waste
Management) collects data from all
municipalities about household waste
(including household waste from business)
generation and treatment.

e Avfall Sverige also collects data of
collected household waste from household
(inquiry to the municipalities)

e The Packaging and Newspaper Collection
Service is obliged to report data to Swedish
EPA about collection and recycling of paper
packages, plastic packages, glass
packages, metal packages and newsprint.

e The Swedish Tyre recovery Association is
obliged to report to Swedish EPA the
amount of tyres collected and treated.

e El-Kretsen (producer's responsibility
organisation for WEEE) reports collected
and treated amounts of WEEE. Remark:
we have assumed that 08 Discarded
equipment from household mainly consists
of WEEE.

e The national corporation of Swedish
pharmacies have earlier collected data
about medical wastes, but due to
reorganisation no data was available for
2010.

Data is retrieved from the sources above and
experts.

1.2 Description of the reporting system
(regular survey on waste collectors,
utilisation of administrative sources)

EWC stat codes: 01.1; 01.2; 01.3; 02; 06.3;
07.1; 07.2; 07.4; 07.5; 08; 08.1; 08.41; 09.1;
09.2; 10.1; 10.2; 11

1.3 Waste types covered

1.4 Survey characteristics (1.4a — 1.4d)

a) Total no. of collectors
/municipalities (population size)

Not applicable

b) No. of collectors/municipalities
selected for survey

Not applicable

c¢) No. of responses used for the
calculation of the totals

Not applicable

d) Factor for weighting Not applicable

15

Method applied for the differentiation
between the sources household and
commercial activities

In all waste types also commercial waste is
included. We have made a judgement from
case to case of the amount from households.
Discussions have been held with each data
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source.
1.6 Percentages of waste from Different for each type of EWC stat code.
commercial activities by waste types
1.7 Population served by collection 100
scheme for mixed household and
similar waste, in %
2 Indirect determination via waste treatment
2.1 Specification of waste treatment Not applicable
facilities selected
2.2 Waste types covered Not applicable
2.3 Method applied for the differentiation | Not applicable
between the sources household and
commercial activities
2.4 Percentages of waste from Not applicable

commercial activities by waste types

DEFINITIONS AND INTERPRETATIONS OF IMPORTANCE FORHE
STATISTICS

In the survey, a broad interpretation of the cohoépvaste according to the EU
waste directive (2008/98/EC) and to the judgmehth@European Court of
Justice has been applied.

The boundary between a by-product and waste istdoeghard to define.

The new waste directive specifies some criteriaMoen a residue product need
not be classified as waste. Some materials have dassified as by-product rather
than waste.

Rest products of wood in sawmills (cuttings, sawedums similar). This
was applied already in WStatR2010.

Felling residues from forestry. This was appliagatly in
WStatR2010.

Wood and bark from pulp and paper industry thatusesl as fuel. This
is new for WStatR2012, and was reported as wastarier reporting.
Metal scrap has been classified as by-product, wequality has
been well specified by the respondent, and it leeslsold directly by
the manufacturing industry to a metal work. Thigipretation was
made in WStatR2010 and now in WStatR2012.

In the steel sector electric arc furnace and llastace slag have been
classified as by-product in WStatR2012, but ncgarlier reporting.
Clean excavated materials from Construction thataed as
construction material on-site have been excludaety e quantities
that have been handed over to the waste managsewnt have been
counted as waste). This was applied already in YR3GL0.

Another distinction that is difficult to make igjliid water-containing waste that is
released into sewers. There is a legal definitiomaste, but not of waste-water. In
practice, some liquid wastes that are releasedvatie-water systems may be
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classified as non-waste/waste-water by the respusdeven if it in principle
should be a waste. Water-containing wastes haveailyrnot been classified as
waste if it has undergone a treatment processaith of generation; however the
treatment residue has been reported as generaste. wa

Generated quantities of waste may have been cotwieslin the event of a
waste firstly being generated as one type of w@gstmary waste) and during
treatment becoming another type of waste (secontasye). For example, when
waste is sorted in different facilities, new waistgenerated from the old waste.
This may, for example, be mixed industrial wastéwky waste from households
which is sorted into different recoverable matasiabmbustible waste and landfill
residue. Another example is end-of-use vehiclezgffthous waste), which when
dismantled generate end-of-use vehicles (non-hamardiaste). The new fractions
generated during sorting are classified as gertreaiste (secondary waste).

In connection with recovery, a waste has beenifledss waste until it has
become a new product or part of a new construcétm,

In accordance with the Waste Statistics Regulats@ste recycled internally
(internal recycling is when the waste is matemalcled in the same facility where
it has been generated) is not reported, eitheeasrgted waste or as recovered
waste.

Inventories of some types of waste (sludges andiilng spoils) have been
performed collecting data about both dry and weglte In WStatR2010 and
WStatR2012 the key aggregates, and the reportedras)are based on the dry
weights only.

30



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

Data sets 2 and 3: Waste treatment

GENERAL DESCRIPTION OF METHODOLOGY FOR DATA
COLLECTION ABOUT WASTE TREATMENT
Waste treatment in all sectors, except NACE 3&r@gnsector), has been
investigated in a coordinated survey accordingnéofdllowing sections. The
investigation was based on facilities registeredaste treatment plants in the
register of environmental hazardous activities.iEmmental reports were used as
data sources.

Waste incineration in NACE 35 facilities was detarad as follows. Inform-
ation about quantities of household waste incieelegand number of facilities and
incineration capacity of facilities combusting heheld waste, was collected from
Avfall Sverige (Swedish Waste management is a teadeciation in the field of
waste management and recycling), and quantitieshefr wastes incinerated were
reused from WStatR2010.

IDENTIFICATION OF RELEVANT TREATMENT FACILITIES
The registers used for identification of wastetirent plants are presented in
Table 8. It is the register of environmental hapasdactivities that has been the
base register. The other registers have been asdebtk the completeness.

Table 8: Registers used for identification of waste treatment operations

Identification of
register(s) used

Responsible institution
or organisation

Description of register

Environmental hazardous
activities.

Swedish EPA and the
county administrations.

The register covers all activities
that have permission to
environmental hazardous activities
(according to the Environmental
Code). The register is obtained
through SMP The Swedish Portal
for Environmental Reporting. It is
updated continuously by the
county administrations.

Avfall Sverige (Waste
Management Sweden)

Avfall Sverige (Waste
Management Sweden) is a
trade organisation where
municipalities,
municipality-owned waste
companies and private
waste companies are
members

The register covers all waste
facilities that incinerate, compost,
digest or landfill household waste.
It is updated yearly through a
survey to the municipalities. The
register is voluntary.

Business Register

Statistics Sweden

All types of legal forms with some
kind of economic activity are
included in Statistics Sweden's
Business Register. Earlier surveys
have shown that waste treatment
facilities, especially facilities run by
municipalities, often cannot be
identified as waste treatment
facilities from the register. (The
municipal waste treatment plants
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are often incorporated in other
municipal activities and difficult to
identify).

WStatR2006, WStatR2008 | SMED The databases from the earlier
and WStatR2010 surveys contain the treatment
plants that have been identified in
the earlier surveys.

The waste treatment plants were identified by thetivity code in the register of
environmental hazardous waste activities. Both arintodes and secondary codes
were assessed. All facilities with incineratiomdélling and biological treatment
of more than 50 tonnes/year are in the registemémator plants were identified by
information from the trade organisation Avfall Siger (Waste Management
Sweden), see previous page.

Some types of waste are legally used as fuel ititfias without waste
incineration permits. It is mainly industrial hewiplants that use own rest
products and waste as fuel together with ordinaeyst These facilities cannot be
identified by their activity code. Most of them lealveen identified in earlier
surveys or in connection with the waste generationeys, but there may be some
facilities that are not included.

From the registers above 1106 facilities with pesian or licence to treat
waste were identified plus 30 incinerator plantBIiRCE 35. Pre-treatment plants
and sorting plants were included in this figure.
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DATA COLLECTION ON TREATED QUANTITIES

An overview of methods and sources for waste treatns shown in Table 9.

Table 9: Determination of treated waste quantities

Description of data sources and methods by treatment categories
Item 5
Item 1 Item 2 Item 3a ltem 3b Item 4 Other
Incineration Incineration Recycling Backfilling Landfilling disposal
(R1) (D10) (R2 - R11) (D1, D5, D12) (D2, D3, D4,
D6, D7)
Use as fuel in Composting Landfilling of Other disposal
NACE 17* and land waste in NACE | of Dredging
survey made recovery in 24**; Survey spoils: from the
by Skogs- NACE 17* made by reporting
industrierna survey made Jernkontoret according to
(Swedish by Skogs- (Swedish Steel | Helcom and
Forest Indust- industrierna Producers' OSPAR
ries Federa- (Swedish Association)
tion) Forest Indust-
ries Federa- Landfilling of
Incineration of tion) waste in NACE
household 17: survey
waste in NACE made by
35: data from Skogsindustrier
Avfall Sverige na (Swedish
Forest
Incineration of Industries
other waste in Federation)
NACE 35:
reuse of data
from
WStatR2010
All other facilities and wastes: Environmental reports from all registered facilities registered or known as waste
treatment plant.

*) Only members of Swedish Forest Industries Federation were surveyed
**) Only members of Swedish Steel Producers' Association were surveyed

The data on treated quantities were collected lasife:

1. For the following facilities/wastes information weasllected separately:

e Skogsindustrierna (Swedish Forest Industries Fédajamakes an annual
inquiry among its members about waste generatidrir@atment. The
members are classified in NACE 17. Data from 41ifas were gained.
Treatment data covers use as fuel, compostingudfjes and bark
wastes), recovery on land, and landfilling.

» Jernkontoret (Swedish Steel Producers' Associati@Kes an annual
inquiry among its members about waste generatidiandfilling. Data
from 24 members were obtained.

33



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

« For dredging spoils dumped at sea, data from thieG4{EM and OSPAR
reporting were used.

« Data about incineration (R1) of household wasteniergy sector NACE
35 were taken from the trade organisation Avfaki®ye (Waste
management Sweden). Other incineration (R1) inggnsector was reused
from WStatR2010.

2. For all other treatment we used environmental rispor

* The environmental reports were available digitdtiipugh the Swedish
Portal for Environmental Reporting (SMP). The conte the
environmental report is regulated by a decree fitwerSwedish EPA.

There is no standardizes reporting of waste tre@tnbeit the decree states
that the environmental report shall contain "prditucdata”.

« If the environmental report was not available,far ¢ontained no usable
data about treatment, we reused data from earlieranmental reports, or
data from WStatR2010 (reference year 2008) waeteWe reused data
for 35 facilities).

Data from more than 90% of the facilities were oi#d. No adjustment due to
non-response (that is if no environmental repor aailable) was made, since it
was judged that the non-responding facilities irshtases did not have any real
activity in 2010.

When evaluating the environmental reports, thermédion was first
transferred onto a paper form, which was reviewefdre it was put into the
database. The following information was extractedinfthe environmental reports:

« Treatment method according to WStatR plus pre+ireat; the treatment

Other recovery was divided into composting, anaerdigestion, land
recovery (including landfill cover on closed laridfiand use as
construction material) and other recovery.

* Waste type (List of Waste or other classificatianyl quantity treated.

« Waste generated at treatment plant (used for tlséevggneration survey).

* Capacity of facility, when required. When the capyeor the permitted

treatment quantity was not given in the environrakrgport, a model
calculation was used, assuming that the facilityked close to the upper
capacity or permission, see next Section.

« All facilities were identified with a code giving¢ location on NUTS3

level.

The amounts of treated waste and the capacity theresummarised. The number
of plants in each NUTS 2 region was also counted.
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DATA COLLECTION ON CAPACITY OF TREATMENT FACILITIES
Data on capacity were collected from the envirortaleneports parallel with the
data collection on waste treatment, see above.

In first hand, capacities mean licensed capacityvaste treatment. When the
licenses capacity is not applicable, the "techreeglacity” for treatment facilities
should be identified and used for reporting.

The environmental report shall contain informatédout given permits and
production data. However, the permits are usualpyessed in terms that are
difficult to convert to WStatR terms:

Landfill capacity is often given as height of laifighrea of landfill,
permission to landfill the waste that has been gdad (for industrial
landfills), allowed landfilling per year, etc.

Some integrated plants with several treatment nastfe.g. landfilling,
composting and sorting) sometimes have a permissioranage a certain
amount of waste per year, without any specificatinprihe separate
treatment methods.

For energy facilities, maximum quantity of supplieél in energy units
(for example MW or MWhl/year) is often used, whismbt relevant to
describe the annual incineration_of waste at thiitia Defining capacity
for the incineration of waste in an unambiguous iehelvant way is a
problem in the energy sector. Many qualities of da@ste are, when used
as fuel, equivalent to other wood fuels. Becausmeration in NACE 35
is almost exclusively carried out to produce disthieating and, to a
certain extent, electricity, the maximum fuel camgtion of a facility is
not a relevant measurement of annual waste indinareapacity. Annual
fuel consumption is instead determined by the fieeleat production.

When relevant capacity data have been missindgptiosving principles to
calculate the capacity have been employed:

For landfilling, we used the latest data (from 2008m the landfill
directive reporting, where information about rempacity was gathered by
a survey to the county administrations. The regacily was decreased by
the amount landfilled during 2010.

For other treatment methods, it was assumed thgighmitted capacity is
approximately the same as the treated quantitythiag the facilities
receive close to the maximum quantity of wastevedia.

The number of facilities in different regions hashb retrieved automatically from
the database.
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DEFINITIONS AND INTERPRETATIONS OF IMPORTANCE FORHE
STATISTICS
In the survey of waste treatment we have applieds#ime interpretation of waste
and of by-products as for waste generation, see pag
In Accordance with the Waste Statistics Regulatweeste recycled internally
(internal recycling is when the waste is matemglcled in the same facility where
it has been generated) is not reported, eitheeasrgted waste or as recovered
waste.
Waste from mining is included in the survey of veaseatment. The treatment
of mineral waste from mining is reported as
e Backfilling (use of waste for stowage of mines gu@drries)
* Recovery (use as construction material)
e Landfilling (for example of rocky material)
e Other disposal (mainly tailings).

We have applied the following interpretations andthtions regarding recovery
and disposal.

Incineration: recovery operation R1

The incineration of waste in NACE 35 (Energy) ineslen is, in general,
classified as a recovery operation: R1 Use as Yakte incineration facilities
are integrated in the district heating system daod certain extent, also in
electricity production systems. Facilities are desid to produce district
heating and electricity. In most cases, the faedifare also run by private or
municipal energy companies and not by waste managegompanies. In
Sweden, these constitute base production unitserdistrict heating network
to which they provide heating. The energy effickeas defined in the waste
directive is well above 65%.

Energy plants in industry that use waste as fuml, eikample cement
industry, is included. Also industrial energy fé@ks that use their own waste
as fuel are included, for example chemical indasttsing own solvent waste
as energy source.

Incineration: disposal operation D10

One large-scale facility in NACE 38 that incinembhazardous waste has
been classified as D10 Incineration on land. Evethis facility produces
electricity and district heating, it was assumedt tih was designed and is
operated primarily with a view to disposing of wastnd, only in second
place, for producing energy (this facility will Bky be classified in the future
as R1 Use as fuel according to the definition ofiRthe waste directive).

Also classified as D10 are crematories for aninaid some smaller
incineration plants mainly built for research amyelopment.

36



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

Recovery

When classifying recovery and when waste ceasles teaste, the Mayer
Parry judgment (European Court of Justice judgerGe#tt4/00) have been
followed. This has meant that material recyclinguss mainly in the
manufacturing industry. In waste statistics, orilgdl” recovery has been
included when the waste becomes a new productrinemdion with a manu-
facturing process or a part of a construction.

The use of wastes for covering closed waste ldadfild/or as
construction material has been classified as regqgee also Backfilling
below). Also use of wastes for construction, eogdrconstruction, is reported
as recovery. There may be some under-coveraghifoform of recovery
since some wastes are used in construction wosksatk not registered as
waste treatment facility.

Anaerobic digestion and composting, occurring prilpavithin NACE
38 and to a limited extent in pulp and paper ingui$tas been classified as
recovery. All licensed composting and anaerobiestign facilities are
included in the survey.

Different pre-treatment operations occur in indestand waste
treatment plants (sorting, fragmentation, grindiegpporation, dewatering
and other processing) and can lead to recovenyhlese have been classified
as pre-treatment, which is not covered by the temprThis interpretation
ensures that recovery is not reported twice, simgeparticular waste flow is
only reported once in the statistics on the recpeémwaste.

Backfilling
Backfilling means a recovery operation where wastesed in excavated

areas (such as underground mines, gravel pitshéopurpose of slope
reclamation or safety or for engineering purposdandscaping and where
the waste is substituting other non-waste matenhish would have had to
be used for the purpose. This includes the useastavfor stowage of mines
and quarries, and the use of waste for recultivatend reclamation or
landscaping.

Backfilling does not have a clear assignment toRklmdes. Depending
on the wastes used for backfilling it may be assijio R5 or R10. In both
cases backfilling operations build a sub-set ofréspective recovery
operations.

We have classified a recovery operation as baitidilvhen the waste is
used to backfill on excavated areas (such as uralerd mines, gravel pits).
When the waste material has been used for spexjaileering construction
purposes, for example covering of landfills orfoad construction it has
rather been classified as Recovery.

The main data source has been environmental re@atkfilling has not
been specified in any environmental report, squdgement is based on the
verbal description in the report.
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Landfilling
All licensed waste facilities with landfills arediluded in the survey.

Landfilling also covers intermediate storage forenthan one year. Using
waste material for construction purposes, for exaropvering of closed
landfills, has been classified as recovery. Howewse of waste for daily
cover is usually classified as landfilling.

Surface impoundment of mine tailings has in eadievey been
classified as landfilling but is classified as “@tldisposal”’ in WStatR2012.

Other disposal
Other disposal mostly refers to Release to watérgild D7) and Land

treatment (D2), deep injection D3 and surface inmgmoent D4. The largest
amounts of other disposal are surface impoundnfentree tailings and
dumping of dredging spoils at sea.

Wet and dry quantities

Inventories of some types of waste (mostly sludgesdredging spoils) have
been performed collecting data about both dry aetweight. In WStatR2010 and
WStatR2012 the key aggregates, and the reportedrasjare based on the dry
weights only.

38



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

6. Major Changes
CHANGES COMPARED WITH PREVIOUS YEARS

Amounts of generated waste

The largest change of the amount of generated viraste2008 to 2010 is the rise
of mineral waste from the mining and quarrying eedn 2008 the amount was
58.7 million tonnes, while in 2010 the amount waised to 89 million tonnes. The
reason for this is above all that the largest maiak in Sweden has considerable
increased the extraction of metal ore from 200800, which of course has led to
an enormous increased amount of waste rock amagil

In the paper and pulp sector the total amount néggted waste has decreased
from 6.7 million tonnes to 3.6 million tonnes beeme2008 and 2010. 0.6 million
tonnes is a real decrease due to reduced produetiole 3.2 million tonnes are
explained by reclassification of wood and bark pFetlucts to by-products in
2010. Above that a reclassification of some wast&WC-Stat 07.2 to EWC-Stat
10.2 has been done for 2010.

The generated waste from construction sector hasgeld considerably between
2008 and 2010. The changes depend mainly on:

e The amount of dredging spoils has increased. Time saethods were used
in WStatR2010 and WStatR2012, and there is onerrdagulging project
that is responsible to the increase.

¢ Mineral waste from construction has increased dumproved
methodology - data on mineral waste from constoucivas collected in
connection with the waste treatment survey. Altied wastes with LoW
code beginning with 17 were assumed to have bemgrged in the
construction sector.

* Changed of data collection method can explain robgte other changes.

The metal industry shows a decrease in the gemeanatste amount due to some
slags have been classified as by-products by #porelents.

Amounts of treated waste

The total amount of treated waste has changeddiogaio the waste generation:
increased waste from mining and construction amtedsed waste amounts from
for example NACE 17-18 and NACE 24-25 due to bydoia classification.

Use as fuel has decreased due to bark and woathessirom the pulp- and paper
industry (NACE 17-18) has been classified as bygpob in WStatR2012, but was
reported as waste in WStatR2010.

Backfilling is a new treatment item and was presglgueported as recovery.
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Another significant change is the increase in othigposal and decrease in
landfilling, due to the changes in these itemg ihainly mine tailings that were
reported as landfilled in WStatR2010, but as otligposal in WStatR2012. The
increased amount of dredging spoils also contribtdehe increase of other
disposal.

Key aggregates
The increase in generation, recovering and laitfilbf non-hazardous waste and

the decrease of incineration with energy recovémnon-hazardous waste is
explained through the sub-chapters Amounts of geeémwaste and Amounts of
treated waste above.

FORESEEN CHANGES
The strategy for improvement in how to produce easatistics:

* The burden of respondents shall be as low as pes3ibis means that
environmental reports and other administrative ceaiwill be primary
data sources, and direct inquiries will be useskictors/for enterprises that
don't have to make environmental reports.

* Resources will be allocated to waste flows thatodertain interest. For
example hazardous waste and wastes that is of cofarehe environment
or for the natural resources.

« In sectors and sub-sectors with low amounts of evaagk surveys will be
conducted when needed.

« The production of waste statistics will consider ttational need of waste
statistics.

The only known amendment today that affects thaenstsitistics is the
implementation of the end-of-use-criteria for metakte and paper waste may
give other figures for generation of secondary wastd for recovery. It is also to
expect that more rest products will be reclassifieth waste to by-product.
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[ Specific issues
concerning the data
collection on reference year
2010

Changes in waste categories

The changes of waste categories have not in gecaabd any problems.
Most data has been collected in LoW categorieshascbeen transposed to the
appropriate EWC-Stat automatically.

However, some difficulties have arisen when reusiai; from WStatR2010
and earlier. Most of the old EWS-Stat categorieshzeen used without changes,
but some has been more difficult. We have usedbil@ving principles when
converting old categories to new:

Classification in Classification in WStatR2012

WStatR2010 and earlier

06 06.3 Mixed ferrous and non-ferrous,

06H 01.4H+ 02H+ 03.1H or 10.2H depending on the
sector

09 excl 09.11 and 09.3 09.1 or 09.2 depending ertiminant waste types
in the sector (vegetable waste or animal or mixed

waste)
09.11 09.1
12 12.1, 12.2+12.3+12.5 or 12.6 depending on the

dominant waste types in the sector (is it consibact
soil or other mineral waste)

Backfilling
The main data source has been environmental re@aikfilling has not

been specified in any environmental report, sojodgement is based on the
verbal description in the report.

We have classified a recovery operation as baiildilvhen the waste is used
to backfill an excavated areas (such as undergrotuinds, and gravel pits).
When the waste material has been used for spauhexering construction
purposes, for example covering old landfills or foed construction it has
rather been classified as Recovery than Backfilling

41



SWEDISH ENVIRONMENTAL PROTECTION AGENCY
Quality Report

Reorganisation of treatment categories

The reorganisation of treatment categories, fongta moving of disposal
operations D3 and D4 from item 4 to item 5, hasaanised any problems. We
have found that it is only tailings from mining ths.covered by this
reorganisation. We have not found any other waktgsare concerned.
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Part |I: Report on quality
attributes

This report on quality attributes includes desavipg of the quality of the statistics,
according to the guidelines from Eurostat. Impdr&spects are the relevance of
the statistics, their accuracy and precision, aibitity and clarity, comparability,
coherence and the burden on respondents.

1 Relevance

Relevance (validity) refers in general to whetham yneasure what you intend to
measure. Relevance refers here also to how thstisbre used on a national
level and how complete the produced statistic{wsiag the requirements in the
waste statistics regulation as a starting point).

Apart from the reporting obligation to the EU ircacdance with the waste
statistics regulation, statistics on waste genamadind recovery and disposal of
waste are needed in Sweden for the follow-up ardldpment of environmental
policies, the 16 environmental quality objectivii® national waste management
plan, and other action plans.

The existing waste statistics are considered taseéul for both the follow-up
and the development of action plans in this fielgen if follow-up indicators and
other uses based on the statistics need to beopekl

There are many different users of waste statistiitizens, politicians,
municipal, regional and national authorities, calngovernment offices, industry,
researchers, etc.

The datasets in the reporting are complete. Theevagro (0) has been reported
in some cases when the quantity of waste of ainerédegory is close to zero.
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2 Accuracy

2.1 Sampling errors

KEY AGGREGATES
Table 10 presents the key aggregates reportedprBsented coefficients of
variation show how uncertainty estimates for tHeseaggregates have been done.
Coefficients of variation for the sample surveysvadl as estimates of
uncertainties in other methods and systematic ®a@ included.

Table 10. Totals and coefficients of variation for the key aggregates in 2010.

Country: Sweden Total Total non- Coefficient of Coefficient of
Reference year: 2010 hazardous hazardous variation variation non-
waste (key waste (key hazardous hazardous waste
aggregates), aggregates) waste
Tonnes Tonnes % %

Generation of waste

1 Households 366 754 3671518 7 6
2 Enterprises 2 148 660 111 431 545 7 3
Recovery and disposal
of waste
1 |Incineration with 82 826 6178 215 4 4
energy recovery
R1
2 |Incineration as a 85 829 914 4 4
means of disposal
D10
3 Recovery R2-R11 245 358 16 341 734 4 4
4 Landfilling D1, D3, 355 733 87 185 144 4 4

D4, D5, D12 Land
treatment and
release to water
D2, D6, D7

UNCERTAINTIES IN DATA
Uncertainties have been produced for all survayd,aa assessment of the
certainty of the figure for each piece of data @sn made. Accuracy in all sectors
presents discussion on errors and uncertaintiddferent sectors and how
coefficients of variation have been estimated.

Sampling errors occur when only a selection ofitieal units/facilities/enterprises
that are included in the group in question is syede The error is due to the degree

of variation in the data and can be controlled hyasing the right sample design.

In the sample surveys the sampling errors is asddssthe coefficients of
variation.
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UNCERTAINTY IN DATA FROM STATISTICAL SURVEYS

In cases where data on the generation of wasterttie recovery and disposal of
waste have been produced from surveys (questianaoai&nvironmental reports as
the data source), statistical uncertainty (coedfits of variation) is created when
extrapolations are carried out. This concerns s$reé waste in Mining and
quarrying and Manufacture. The variance is caledl@ccording to the formula:

m, 2]
H Zzhkj
Vi, =z—{1-%]_1 5 _(_

where,

i = point estimate

H = number of strata

N, = population in stratum h

m, = total responses in stratum h

I, = number of elements in stratum h
Y, =k variable value in stratum h

The estimate’s mean error is then calculated using
St)=V({)

after which the relative mean error or coefficiehtariation are calculated using
SHt
rmf = _IfE( )

The variance coefficients have then been giveremcpnt.

UNCERTAINTY IN DATA FROM OTHER SOURCES
In cases where sources other than questionnaiveysuwith sampling from the
basis of the inventory, uncertainty estimates asetl on subjective assessments.
An uncertainty assessment has been made for egerg foroduced, by assessing
within which interval the true value lies with 958fobability. In sample
guestionnaire surveys, where the standard deviatdrnvariation coefficient can
be calculated, the true value is assumed, with p&#ability, to lie at the most 2
standard deviations over or under the statistiahlesthat has been estimated.
When an equivalent uncertainty interval was setisipg other survey methods, a
fictive standard deviation was obtained so thattévé variation coefficient could
be calculated that could be compared to the vanatoefficient developed from
the sample questionnaire survey.
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We have used the following bases for assessment agsessing uncertainty.

« When assessing uncertainty, the uncertaintietofal hazardous waste
and total non-hazardous wasteshould in principle be considered as
independent of the individual types of waste. Iidinal types of waste can
often give major uncertainties in questionnaireveys, due to
uncertainties in classification, whilst their coméd total is more
confident.

« Distorted distributions can be approached in two ways; an assessment
must be made for each individual case:

0 Adjust the point estimate so that it lies betwdenrost likely
highest and lowest value respectively. This is tyadone if the
interval is credible but the actual estimate isenamcertain.

0 Adjust the uncertainty interval. For example, i tlncertainty is
deemed to be -20% to +50%, the3b% is specified. This is done
if to keep the point estimate is requested.

* Model for 95% confidence interval fgualified, substantiated expert
estimate:

o0 *30% equivalent to the variation coefficient 15%more
complicated cases (heterogeneous sectors with tppayg of
waste, e.g. Construction)

0 *20% equivalent to the variation coefficient 10%simpler cases
(homogenous sectors with few or straightforwardety/pf waste)

* Model for 95% confidence interval figures reused from last time It is
reasonable to assume that the waste quantity Gagelby 2% per year.
That will be 4% in 2 years, in other words the ederfice interval increases
by 4% on two years, i.e. the variation coefficiemreases by 2% in two
years.

* Model for 95% confidence interval féigures projected from last time
Here, the odd factor is used for the projectioalitehich should reflect
the change in the sector. If it is reasonable some that the projection
factor really does reflect waste generation, timesaariation coefficient as
last time can be used. If it is uncertain how dertiae projection factor is,
or if data is projected for more than two years, ¢bnfidence interval
should be increased by 1-2% for each two-year gerio

¢ Model for 95% confidence interval fordustry expert guess work + 50-
60% equivalent variation coefficient 25-30%.

* Model for 95% confidence interval féexpert guess work™:
+ 100% equivalent variation coefficient 50%.
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Waste factors When the factor is actually developed for othatppses

(e.g. for waste planning or just to exemplify magdes), difficulties arise.

If no other information is forthcoming, the uncents for a waste factor
should be confidence intervak50% to 100% equivalent variation
coefficient 25% - 50%The value can be greater or less depending on what
other information is forthcoming.

Waste factors for household wastelQ0 kg/worker): confidence interval
+ 20%, variation coefficient 10%.

Waste factor for office paper wastethe quantity data are reasonable
reliable, but the number of office workers is lesstain. A confidence
interval of£50% was assumed, equivalent variation coeffici®gb2

Waste factor for degradable waste from shops, restmants,
institutional kitchens (in NACE G-Q). Waste factors have been used.
Similarly, the confidence interval was set+60%, equivalent variation
coefficient 25%.

Questionnaire surveys - samplingWhen data is extracted from the
working database and extrapolated for samplingdpriation is also
carried out for non-response), a variation coedfitis also obtained. In
WStatR2006, this variation coefficient was presermg it was. In
WStatR2008, WStatR2010 and WStatR2012, the unogrthas been
considered as a preliminary gross uncertaintydaatbe affected by other
factors. For example, this may be needed wherddteefor a certain
sector are made up of several investigations: Easysvey combined
with environmental reports, data on recovery froadé organisations,
reused data from last time, etc.

Questionnaire surveys — total populationAn ideal questionnaire survey
with a 100% response rate will give a variationftoent = 0. In addition,
there may be processing errors, incorrect classifios, incorrect
responses, incorrect inputting of data, etc., whigtan that the values in
the database are associated with some uncerthikéy errors must be
assessed from case to case. Neither is the resinase a real survey
equal to 100%, without any non-response. Uncestaissessments are
made on the figures produced, the non-responseais with in the Quality
Report.

Environmental reports as a data sourceThe content of an
environmental report should in most cases be asstniee true. It is
known that incorrect and contradictory data carundaut they can in
general be considered reliable. A processing elwes occur, however,
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when the content is converted to WStatR format,@agvert types of
waste to EWC-Stat or interpret different wastettrest methods. This
applies in particular when waste codes are notdtat when treatment is
poorly specified. Likely errors must be assessenhfcase to case. It can
be reasonable to assume that the uncertainty @eorde interval) i£10 %
for environmental report compilations.

e Surveys from trade organisations and public enterpises The sector or
trade organisations have contributed in differeaysv

0 InNACE 17 — 18 and NACE 24 - 25, we have obtaideth from
Skogsindustrierna (Swedish Forest Industries Fédajaand
Jernkontoret (Swedish Steel Producers' Associationjpdividual
mills/works, and they have been considering astoprewire
responses in the survey, see above.

0 The sector organisations’ survey request data féerelint wastes
that are common in each sector respectively andubke their own
terminology, i.e. in accordance neither with tis¢ ¢if waste in the
waste regulation nor with EWC-Stat. Some of theémec
organisations have therefore used terminology wisictot
unequivocally compatible with EWC-Stat. This ledals
classification error for the types of waste in dises which should
in such cases be added to the previous uncerfaintije waste-
types, but not for the total amount.

LIST OF UNCERTAINTIES IN KEY AGGREGATES
It has been assumed that the different sub-seatersdependent of one another
when they are summed to the key aggregate. Thdathformula for propagation
errors can thus been applied:

IR O e ) e (I i
total X1+X2+...+Xn

U

Where:

Uswta IS the percentage uncertainty for the total wgsmtity
X; is the incoming waste quantity

U; is the percentage uncertainty for waste quanrtity
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2.2 Non-sampling errors

2.2.1 Coverage errors

Population
To compile data adapted to the waste statistiaeande, different methods have

this time been used for different sectors, as desttin Part I. In the surveys for
waste generation reaching 100 % coverage has baeddor:
« In sample survey model calculations for small lagats (less than 10 or
20 employees) based on data from 2004, see Sweégealdy Report from
WStatR2006&
* When using waste factors activity data that cotleesnvhole sector, have
been used when applicable (for example turn-owenber of employees).
« When using other kind of methods (e.g. sample sutwe&onstruction
enterprises, or surveying only major enterpriseis &ACE 46.77)
proportional adjustment to reach 100 % coverage lba@en made. The
adjustment factor has been assessed by for exampiber of employees
or turn-over.

Coverage errors regarding the population occur vthersurvey method results in
waste:
* Quantities from some local units/facilities inclade the target group
being missed in the survey, known as “under-cowetag
e The same local unit or facility is included in sealesub-surveys, known as
“over-coverage”.
Coverage errors lead to waste quantities eithergbmiissed or counted twice.

Under- and over-coverage problems that have beegtdd in connection with the
collection of data include local units with incactédNACE codes in the Business
Register and out-of-date information in the Busin@egister on local units that are
no longer active or new enterprises starting dutfigglast years (under-coverage).

It has been discovered that some of the local e incorrect NACE codes
in the Business Register. There were activity dgans in the questionnaires in
WStatR2008 and description in environmental repioois 2008 and 2010. These
descriptions can differ from the NACE code theydnheen given in the Business
Register. Local units with an incorrect NACE cléisation have been excluded
from the sample (over-coverage).

Different frames
Different frames have been used in different susyeg.:
* NACE 05 - 09 and NACE 10 - 33 are based on locis umthe Statistics
Sweden Business Register.

4 Quality Report for statistics on generation and recovery and disposal of waste in Sweden 2004
according to EU Regulation on Waste Statistics 2150/2002. Swedish Environmental Protection Agency.

Report 55594. June 2006.
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« NACE 38 and NACE 46.77 and waste incineration glamiNACE 35 are
based on the register of environmentally hazardetisities in SMP (The
Swedish Emission Reporting Portal) operated bycthanty administrative
boards and the Swedish Environmental Protectiomégewhich covers
facilities with permits for environmentally harmfaperations according to
the Environmental Code. Facilities with permits tioe treatment of waste
were selected from this database.

This may lead to over-coverage (object being calitvéce in several surveys) as
well as under-coverage (an object being missedbgral frames). The different
frames have been checked against each other withini of detecting objects that
have appeared in several of the frames. Any cdsedified where data have
appeared twice have been corrected. It is henceraeskthat no data have been
counted twice.

Household waste (municipal waste)

Household and similar wastes (i.e. EWC-Stat cod#)Xan arise within all
activities. Household waste is included as a suggtayaste type in the surveys.
Prior to commencing data collection, an analysis performed during WStatR
2008 of how household waste from industrial seatexamined in the
questionnaire survey) had reported Household wakie results showed that the
average amount of generated household waste foit 4000 local units that
reported household waste was around 100 kg perogew! This figure has then
been used in the sectors where no data from gquesii@ surveys were obtained

In practice, sorted household waste (from businems)also have been
classified as EWC-Stat 10.2 Mixed and undiffereaatianaterials. Many
enterprises usually have a sorted fraction for agstible waste. Household waste
from business can often be put into a waste fraatadled "combustible waste". In
these cases the entire quantity has been repartemikad and undifferentiated
materials (EWC-Stat 10.2), even when it is suspktttat 10.1 Household waste is
included. We have also found that household wasta business often is not
mentioned at all in the environmental reports.

In the survey covering waste generated by housshibldas been estimated
how much of the household waste that originate® foasiness operations and how
much from households. The result showed that n&&%% of the household waste
was generated in households.

The Service sector G-U excl. 46.77 may need someiapromments. The
Service sector surveys have been designed to aatamber of interesting wastes
or waste sources. We have judged that the wadtenlnabe missing is waste that
is collected by the municipal services, and by cetimg private waste companies.
These wastes are usually constituents of the holdelaste. The household waste
in the service sector was estimated by waste fat@sed on number of employees

° ARAP - Study of the use of waste factors. Studygrered by SMED at the behest of the Swedish
Environmental Protection Agency. 15 January 2007
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(100 kg/employee). Special factors, based on numibguests, have been used for
hotels camping grounds and caravan sites .

Internal recycling

Recycling at the same site where the waste wagaedeknown as “internal
recycling”) has caused several interpretation pnoisl when interpreting the
environmental reports. According to the waste stias regulation, neither the
existence nor the recovery of these quantitiesldHmireported but respondents
can have included this in their responses withiooiing detected.

Coverage errors regarding waste quantities

The methods used are intended to give 100% covefagaste generation, waste
treatment and capacities. There is no reason mestthat over- and under-
coverage occurs to a greater extent than that whidbscribed under the errors
noted below.

We have interpreted the definition of waste aceaydo European regulation and
practices. During the last years there has beendehcy towards classifying some
rest-products as by-products instead of waste. Mk&ns that rest products that
earlier have been included in the waste statigio® longer included. In all cases
a rest product has changed classification to bgyrebfrom waste we have applied
the “by-product rules” according to the waste direx

Waste treatment facilities

In the survey of waste treatment a register gbatmitted or licensed waste
treatment plants are used. The register was cheagk@dst other sources
(including WStatR2006, WStatR2008 WStatR2010) &dlyddentify all waste
treatment plants, see Section 5.2 in Part | abBmeironmental reports were the
main data source except for the NACE 35 waste @mation facilities. If
environmental reports were not available, and ifudged that the facility was
active, data from earlier environmental reports t&f$2008 or WStatR2010 was
reused. If data was not available from environmeefaorts and there was no data
from earlier surveys or earlier environmental répowre regarded the facility as
inactive. A special study for those non-responsas mvade and it was found that
they were inactive: older facilities that have eldslown but still were registered
or new facilities with new permits or licences teall were in the planning or
building stage.

The register of waste treatment plants includeéhallities with a permitted or
licensed treatment capacity of more than 50 togees/of incineration, landfilling
and biological treatment. Treatment plants withéowapacity have been excluded.
This exclusion is considered to be of no importattoere are only a few known
facilities with such a low capacity and they hawemfluence on the waste
statistics. There are some heating plants in NAGHBIENACE 10-33 that use
some wastes as fuel, but without a waste incir@raiermit. There are also
facilities in Manufacture industry that use diffetrevastes or rest products as raw
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material in their production without being regisigas waste treatment facility.
We have tried to identify as many as possible e$éh(for example in connection
with the waste generation surveys), but there rtihyoe an under-coverage.

The register of all permitted or licensed wastattreent plants does not contain
any facilities with permission to release wastevéder. However, we have judged
that release to water occurs mainly from facilitdr®ady in the register (for
example landfills releasing leachate water), omfindustries that are studied in
the waste generation survey (in which also treatmenincluded in our register
was looked for). There is also information from \M&2006, WStatR2008 and
WStatR2012 about facilities with release of waste water.

We have earlier found that it is difficult to suymeecovery in manufacturing
industries. The respondents often have a broacepbiot "recovery”, and in earlier
guestionnaire surveys it was found that respond#tes classify different kind of
pre-treatment as "recovery" and "recycling”. Fa& WiStatR statistics is required
the "final" recovery or recycling when the wastaseto be a waste and is
transposed to a new product, material or constonc®ften industries does not
classify that as recovery or waste treatment, thggrd it as use of secondary raw
materials. Special efforts have been made to suhayeal "final" recovery and
recycling, and to exclude different kinds of preatment and sorting.

2.2.2 Measurement errors

Measurement errors can occur when incorrect dateeaeived from respondents
(in questionnaires or in environmental reports) arenot corrected during
reviewing. Furthermore, estimated values have ppeemitted in the surveys. This
can affect the precision of the quantities given.

Statistical units

Local units have been used as statistical unit in the sureeidining and
Quarrying and Manufacture. In the surveys of NAGEBd 46.7Tacilities were
applied. A "facility", in this case, is a unit thaas a licence or permission for
environmental hazardous activities. Usually a figci$ equivalent to local unit, but
there are exceptions. There are examples wheroaleunit consists of two
facilities (two separate permissions or licencas)well as where one facility
consists of two local units.

We have used the same principles during WStatR20@3atR2008.
WStatR2010 and the current survey WStatR2012, andave mapped out all
connections between local units, facilities ancgrises.

The use of local unit and facility not kind of aty unit is the applicable
statistical object in the survey. There is therefarisk that several types of
activities can occur at the same local unit. Thienly a problem if the
combination of activities leads to a classificatiorder NACE codes outside the
reporting sectors. We do not know how big thisipatar problem is, and we do
not have a method or the intention of solving lisTdoes not have any influence
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on the total amount, but may have on the distritsutif waste between different
sectors.

Interpretation of environmental reports
The information in environmental reports is not ay® unambiguous. The
information can sometimes be interpreted in difitkeays, for example waste
shall be classified (e.g. when the waste is caildg "sludge") or how a certain
waste treatment shall be classified (e.qg. is iteatppatment or is it a final
treatment).

The corresponding error may also arise with ingsirirhen the respondents
have to make the interpretation of the informatiwet is put into the inquiry, and
there is an obvious risk for misunderstanding aminterpretation.

Errors in precision of guantities

Most quantities are based on weighing. In princgllevaste management facilities
are equipped with weighing-machines. Figures froaste generators are usually
based on data from the waste management facilities.

Conversion factors have been used if other unite baen reported.
Conversion factors have been obtained from data fespondents and other
experts, including Swedish Waste Management (A@aérige), Statistics Sweden
energy statistics, the Swedish Forest Industrieméiation (Skogsindustrierna),
etc. Some of the conversion factors are not pdatiljucontroversial, such as tonne
per nt of oil or tonne per rhof sludge, while problems have occurred when the
waste has been mixed, for example, or when we t&noaw whether the waste
has been compressed or not. The same conversionsfhave been used in all
sub-surveys for similar wastes.

Often the amount of “fluorescent tube” has beemgivn number instead of a
weight measure. We have converted to a weight meamsing 0.2 kg/item.

When checking the data in the environmental re@rtsquestionnaires, we
have carried out a rationality test: is the typavabte reasonable for the sector, is
the magnitude reasonable, is there some otherofyaste not given that should
arise in the sector, etc. In several cases, we theteeted relatively large errors in
the submitted responses. There can however stilldogrect responses that we
have not detected. It is hard to quantify thesersras we have made a lot of effort
to eliminate them.

Quality of Information

In the survey environmental reports were used agdata source. The
environmental report is a legal requirement, amsl @ne of the instruments that the
authorities have to inspect an environmental harer@ctivity. The information in
the environmental report is expected to be of ljgality.

Questionnaires were used in WStatR 2012. When vke mnguiries with
questionnaires, the forms and the design of theeguwvas discussed with the
Board of Swedish Industry and Commerce for BeteguRation (NNR) and to The
Swedish Association of Local Authorities and Regiofhe questionnaires have
also been discussed with Statistics Sweden's guestire design department.
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Classification of waste
In the questionnaires and in the use of environateaports we have used LoW
codes as primary data to label the waste. How@venany cases, both in
questionnaires and environmental reports as waft aoth waste generation and
waste treatment, the respondents do not alwayy dpplLoW classification, but
use their own nomenclature, for example naming egaas “other waste”, “rest
waste”, “oil waste”,” sludge”, “combustible wastélandfill waste”, and similar.
For those cases we have made a reclassificatibobor EWC-Stat. However,
several waste types are difficult to unambiguogthgsify to Low or EWC-Stat:
1. "Oil wastes" (waste that contains oil) can be dfesbunder several different
codes according to EWC-Stat).
2. "Sludge" can be classified as Industrial effludantige (03.2) or Common
sludge (11);
“Ash”, especially in waste treatment can mean BONWC-Stat 12.4 and 12.8.
4. “Other wastes” and “rest wastes” have usually hdassified as EWC-Stat-
10.2, unless further information was given.

w

2.2.3 Processing errors
Processing errors occur when the raw data are ggeden various ways during the
data production. The following processing errons gecur:

1. Checking errors. In the surveys, all the submitfeéstionnaires and
environmental reports are checked and correcteerviirger possible errors
have been detected, contact has been made witbghendent. Lesser errors
have been corrected and some imputations havedaeead out when data
were missing. A processing error can occur wherp#reon checking the
questionnaire or environmental report misunderstdne responses and makes
an incorrect amendment. Checking errors can rasintorrectly coded waste
or an incorrect quantity for a specific type of teas

2. Input errors. The environmental reports are cheekebireviewed in paper
format and then the data has been entered inttahat®e manually. When
entering the data, the “right figure” can be inputhe “wrong place”, or a
mistake can be made (e.g. one digit too few ontaay). The database also
has a built-in system to prevent some of the mostreon input errors (only
approved classification codes (for waste clasgificaas well as treatment
method).

3. Adjustment errors. A significant processing erran occur when carrying out
extrapolation, in particular with questionnairevays. Extrapolation is carried
out principally for the adjustment of inhomogenegusups. If the sample
group is small, it is easy for extreme values frame responding local unit to
result in a considerable adjustment error. Thiefiected at the same time in
the coefficients of variation.
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4. Coding errors - region. Coding errors related giaes are not relevant for this
survey as the sample has been drawn from the eegishazardous activities,
where the object is registered with county and wipality codes.

The processing errors mentioned above have beeteavby regularly checking
the results. The project group has checked thdtsesaveral times (individual
types of waste in every reporting sector or sulveyrin order to identify
extraordinary values. Checks are made both befatatier the input to the
database. Industry experts, both within SMED arttliwithe Swedish
Environmental Protection Agency, have also caroedreview, assessing the
rationality of the produced data.

2.2.4 Non-response error
The response rates have been given in Table 4rin. Bathis year's survey a non-
response was regarded when there were no dataleanvironmental report, and
no data (micro-data) was possible to reuse fromafRRA008 or WStatR2006.
Usually a proportional adjustment to compensat¢ii®emon-response was made.
Thus it was assumed that the whole sample is honeages and that the
respondents are representative for the non-resptdéhe non-response
adjustment and the sample adjustment are made aathe time. Such adjustments
have been made for the surveys in Manufacture tngUSACE 46.77 and NACE
38.3 (sub-sector in NACE 38). With the assumptlmat the population is
homogeneous, the coefficient of variation will eefi the uncertainties arisen by the
variation within the sample group. In the wasteagation survey for NACE 38.1
and 38.2 it was judged that the non-responses fn@renon-active facilities, and
no adjustment was made. Also in the survey of wastgment it was judged that
the non-responses were from non-active facili@s, no adjustment was made.
When making adjustments for non-response at leasdifferent errors can
occur:

1. There may be a poor correlation between the numbemployees and waste
quantities. This risk becomes smaller with evenyesy carried out so that
better models can be developed to simulate theletion between waste
quantities and number of employees in the diffeNWCE groups and size
classes.

2. Some of the objects in the sample could be extiaraeme way. As the values
for these objects are then multiplied by a factat@or more, when the sample
has been sparse and there may also have beeméargesponse, the result
can be a large over-estimation of a particular gfp&aste. This risk for error
is not easy to detect if the error is not so ldhge experienced waste and
industry experts can detect it when checking varicampilations. Even if this
type of error is detected, it has not been clatifiew it should be handled,
which is why sometimes no measure has been taken.
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We judge that the non-responses cause any extestaimties, more than is shown
by the coefficient of variation.

2.2.5 Model assumption errors
The different models have been described aboveauinl P

Reuse of data from WStatR2010, WStatR2008, andR2866.

Data from earlier surveys (WStatR2010, WStatR2008/8tatR2006) has been
reused for some sectors, which have shown to halyesmall amounts of waste,
especially small amounts of hazardous waste, skke Ban Part |. These sectors
and sub sectors generally have small amounts deveasording to earlier surveys.
It is to expect that the waste quantities have lobamged in these sectors, but
these changes have a very small impact on theftotabf each waste type.

Waste from small enterprises

None of the surveys cover the entire reportingasentquestion. The surveys are
instead designed to capture data on the most imptosaste flows in the sector
and then supplementary work has been done to achig®% coverage. An
example of such supplementary work is as followsasufacturing industries
where results from WStatR 2006 have been usedtergises with less than 10
employees (20 employees in certain sectors) thet n@t included in the frame.

Proportional adjustments

In NACE 38.3 (Recovery) and NACE 47.77 (Wholesdlevaste and scrap) only
major facilities were investigated (usually facdg that has permission to handle
more than 10 000 tonnes per year of waste). A ptigoal adjustment based on
the number of employees (metal facilities in ongugrand non-metal in another)
have been made. This calculation is based on thergstion that the waste
generation is the same per employee in small emgegas in big enterprises.

Waste factors
Waste factors have been used in several casesmia cases the factors are based
on current measurements, e.g. waste generationdaomiisassembling, household
waste from enterprises, office paper. These facansbe regarded as rather
accurate. In other cases data from literature degradable wastes from shops and
restaurants have been used.

The office paper factor has been projected by tattie quantity of office
paper waste divided by the number of assumed offard&ers. The quantity of
paper waste is an accurate figure, although théoeuwf "office workers" is an
uncertain one.

For food waste new waste factor has been develejibih the project.
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3 Timeliness and
punctuality

A general time schedule for the reporting accordinthe EU waste statistics
regulation is shown ifrel! Hittar inte referenskalla.11.

Table 11. Time schedule for reporting waste statistics

Activity Start Completed
Planning, preparations and supplementary method developments | Jan 2011 March 2011
Data collection and processing March 2011 Feb 2012
Compilation of statistics Sept 2011 March 2012
Compilation of checking documentation January 2012 | April 2012
Drafting of Quality Report 5 March 2012 | 13 April 2012
Final checking of statistics and documentation March 2012 May 2012
Data processing (checks of accuracy, completeness etc.) Feb 2012 March 2012
National independent controls and approval for reporting March 2012 May 2012
Drafting of national statistical report Jan 2012 April 2012
Supplementary work, follow-up, archiving June 2012 30 September

2012

Delivery of statistics and quality report to Eurostat

30June 2012
or earlier

National publication of statistical report

Sept 2012
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4 Accessibility and clarity

Statistics on waste generation and recovery anubsiéd of waste and the current
quality report are planned to be published on thbsie of the Swedish
Environmental Protection Agentst the end of June 2010, when reporting to
Eurostat is complete. A statistical report willgngblished in September 2010, in
which the numerical material will be presented disgussed.

The intention for this quality report is to be aoarce for more advanced
statistical users in order to increase clarity rdma methods and checking
procedures, for example.

The statistics have been collected according t@ffieial Statistics Act and
the Public Access to Information and Secrecy Aatiibnmental reports are
accessible to the public. In order to reduce thewrhof confidential data in the
final statistical tables, respondents have beeadash the questionnaires whether
they are willing to relinquish their right to codéntiality.

6
www.haturvardsverket.se
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5 Comparability

COVERAGE AND PRECISION
The regulatory framework and guidelines from Euabkfive been followed as far
as possible. All surveys have been carried outlhoeae 100% coverage of waste
quantities. This should guarantee that the stedistie comparable with
corresponding statistics from other member st&tesiever, the following areas
should be highlighted as somewhat problematic aoiog comparability:

« The concephousehold wasteontains, apart from waste generated by
households, both in practice and legally, similaste from shops, offices and
other business. The majority of waste flows, sugbag and dustbin waste,
packaging waste, electronic scrap, etc. contaih aiste generated by
households and waste from different operations eiery waste flow included
in household waste (according to EWC-Stat), ansassent has been made by
industry experts of how much originates from hoadg and how much from
other operations.

» The distinctions between waste and by-products hadea considerable effect
on the statistics and hence on comparability witleocountries.

¢ Local unit, establishment, facility, station or eglent has mostly been used
as survey objects. A local unit, facility, stationequivalent can have several
different activities, one main activity and sevesatondary activities. In this
case the entire local unit, facility, station oue@lent has been classified by
its main activity. For example, coking plants canfbund at steelworks.
Independent coking plants should be classified & E 19 and steelworks as
NACE 24. In our survey, coking plants at steelwdrkse been classified as
belonging to NACE 24, and the waste generated thesdoeen allocated to
NACE 24.

Resources and efforts have consciously been edsilybuted to ensure that, as
far as possible, the same care has been takemlnitie sub-surveys. Some
industries have, for natural reasons, been haodgurivey than others, resulting in
some differences in the precision of the final kssu

REGIONAL COMPARABILITY OF WASTE TREATMENT

Validation of data regarding treatment of waste

Data on waste treatment facilities have as faroasiple been checked against
other administrative data and other sources, e:fallASverige (Waste
Management Sweden), trade organisations, WStatik208tatR2008 and
WStatR2010), and other international reporting.
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Statistical units
The objects have been different in different sutways. Those used include local
unit, facility, enterprise and sector.

Mobile waste treatment

For the generation of waste and the recovery asubdal of waste, mobile
equipment has been reported where it has been Qagdcity data have, however,
been reported in the home town. Only very few nebjperations have been found
in the survey, so the locations of these faciliigesot considered to have any
significant impact on the total reported quantitésvaste or treatment capacities.

COMPARABILITY OVER TIME

The current survey is basically comparable to theey carried out prior to the

previous reporting. There are some exceptionsgilvatrelatively large changes

between WStatR2010 and WStatR 2012:

1. The new categories of EWC-Stat in the reporting

2. The latest NACE revision has changed some riggdtems (waste from
public cleansing reported in NACE 39 in WStatR2@hd in Services G-U
excluding 46.77 in WStatR2012; also the frame NAZZE33 was renewed in
WStatR2012, and was based on the earlier NACE ite¥i®2010).

3. There are two waste types in the steel sectahwiow have been classified
as by-products: electric arc furnace and blastaterslag. In paper industry
bark and wood residues that are used as fuel leame dassified as by-
products.

4. Some survey methods have been changed, whiclinfiizgnce the results.
For example changed methods for waste generatiGomstruction have
given better data for some waste types.

The results so far have shown that there sometimeerelatively large
uncertainties associated with the result. This rmdlaat even if the results are
comparable, it can be difficult to interpret th&eliences. The differences can, in
some cases, reflect statistical uncertainties ianother cases, be due to actual
changes or different interpretations of for exanipteproducts.

Results from the next survey (which will be repdriie 2014 and refers to
generation of waste and waste treatment during)20i1l2be possible to compare
with this year’s survey. The only known amendmenly is the implementation
of the end-of-use-criteria for metal waste and payeste may give other figures
for generation of secondary waste and for recovery.
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6 Coherence

The Swedish official statistics on generated aedteéd waste are planned to be
based on the same statistical information (saméadst scopes and limitations of
statistics) as other statistics that are to berteddo Eurostat.
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/ Burden on respondents

An evaluation has been made of burden on the regmbe. Table 12 shows the
total time different actors have spent on produtimgstatistics. The time for

Swedish Environmental protection Agency is notudeld, neither is the time for
their consultants (the SMED consortium).

The burden shows the extra work for each resportdegive us the information
they have available. In most cases trade orgaorsatind public authorities have
made own surveys, for their own use. This timeoisimcluded.

Table 12: Burden on respondents

Survey / Type and Actual no. of | Estimated | Total time | Measures

Source total number | respondents | time per required taken to
of respondent | for minimise
respondents (hours) response | the burden

(hours)

Construction and 7 2 8 16

demolition companies

(Construction sector)

Trade organisation, public 15 15 8 120

enterprises

Hospitals 20 20 1 20

Sample survey to local 997 234 1 234

units (sample)

Total 390
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