United Kingdom

United Kingdom

Description of surveyed documents

After publication of individua estimations on the nationd PCDD/F emissions during the
recent past <>, < the United Kingdom has presented a comprehendve inventory in
1995 3. This study consders dmogt dl relevant emisson sources. Concerning the
sectors waste incineration, sintering plants, combustion of tyres and cement production it
IS based on measurement results; however, in most cases estimations are derived from

datigicd data and emisson factors taken from the scientific literature.

The UK inventory covers only air emissions of dioxins and furans; for the mgor part of
the considered emission sources it presents probable emission ranges. For the European
Dioxin Inventory the data from the UK inventory were re-evauated in order to assess
the uncertainty ranges using the chosen index-system. Naturdly, the new ranges differ
from those reported in the UK inventory (560-1100 g I-TEQ/a, cf. the following table).
Actudly, the maximum vaue given in the UK inventory is more than doubled. This
mainly results due to the large uncertainty index of ,,4“ attributed to the sector of non
ferrous metal production. In the UK inventory this sector is assessed as a whole; one
activity rate without differentiation according to specific production processesis used in
connection with emisson factors taken from foreign publications. Disregarding the
contribution of this industria sector would lead to a decrease of the maximum estimate
to about 1271 g I-TEQ/awhich is comparable to the upper emission estimate proposed
inthe UK report.
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United Kingdom

CORINAIR (ITEM Emisson esimates g |-
SNAP TEQ/a
typ mn  |max
SUM 702.0 559.4|2561.0
01 Combustion in Energy Production and Energy [10.7 34 |337
Transformation
02 Combustion in Commercid, Resdentid... 32.0 22.7 |45.2
03 Combustion in Industry 82.7 35.7 (1643.2
04 Production Processes 12.84 28 (1151
05 Extraction and Didribution of Foss| Fudls nd nd |nd
06 Solvent and Other Product USE 0.3 01 |10
07 Road Transport 6.1 0.6 |60.7
08 Other Mobile Sources and Machinery nd nd |nd
09 Waste Treatment and Disposal 568.4 498.9|675.1
10 Agriculture, Forestry, Land use change nd nd |nd
11 Nature 2.2 02 |21.9
12 Fires nd nd |nd

UK: Annual PCDD/F air emissions (nd: no data available)
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United Kingdom
0101

Public power

0101
Public power

General Remark:

Here only combustion of fossl fuels for public power generation is consdered; for
industrial combustion of other fuels see dso 03 01; for co-combustion of sewage dudge
see 09 02 05

Considered pathways/media:
Atmosphere.

Measurements:

In the UK measurements were carried out a 4 power generating plants al using coa as
primary energy source, the measurement results were not reported. Measurements at
plants usng other primary energy sources for public power generation were not
reported.

Plant data:

The UK report contains information on the number and capacity of the investigated
plants and it mentions the kind of cod employed (eg. bituminous cod). Power
generation plants use cod as pulverised fud.

National activity rates:
Data on the annud cod consumption by power generation plants and industria/

comercia furnaces are supplied for the UK for the year 1992.

Y ear 1992
public power [kt/a] |77,000
UK: Public power; activity rates
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United Kingdom
0101

Public power

Emission factors:
The emisson factors applied to power generation are based on English val ues published
in the literature 4,5>. These emission factors are used to calculate the emissons by

power plants and industria/comercid plants.

Public power Emission factor
[Hg I-TEQ/]
minimal 0.06
maximal 0.32
geom. mean 0.14
arithmetric mean 0.19

UK: Public power; emission factorsin [ug I-TEQ/t]

Estimation of uncertainty:
For the estimation of uncertainty the evauation method of the Belgian Dioxin inventory is
used. The activity rates are considered to be precise (index: 0). For the emisson factors

of power plants the uncertainty margin is one decade (index 1).

Public power

activity rates 0
emisson factors 1
total uncertainty |1

UK: Public power; indices of uncertainty

Emission estimation:

In the UK dioxin inventory the emissions into the atmosphere caused by the use of cod
for power generdion is being estimated with the emisson factors and activity rates
above:

Public power gl-TEQ/a
annual emission 10.7
margin of uncertainty |3.4- 33.7
UK: Public power; annual PCDD/F emissions
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United Kingdom

0201/0203
030101-03

Commercial and institutional plants/ plantsin agriculture, forestry and fishing
Combustion plants (boilers)

0201/0203

030101-03

Commercial and institutional plants/ plantsin agriculture,
forestry and fishing

Combustion plants (boilers)

General Remark:
Here only commercid and industria combustion of cod is conddered; for indudrid
combustion of other fuels see dso 03 01; for co-combustion of sewage dudge see 09

02 05

Considered pathways/media:
Atmosphere.

Measurements:
In the UK measurements were carried out a 19 industrid/commercid plants dl using

cod as primary energy source. The measurement results were not reported.

Plant data:
The UK report contains information on the number and capacity of the investigated
plants and it mentions the kind of cod employed (e.g. bituminous cod, anthracite).

National activity rates:
Data on the annual coa consumption by indudtrid / comercid boilers are supplied from
the UK for the year 1992.

Y ear 1992
industry / comercial [kt/a] | 8,800
UK: Commercial and ingtitutional plants/ plantsin agriculture, forestry and
fishing Combustion plants (boilers);

activity rates
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United Kingdom

0201/0203
030101-03

Commercial and ingtitutional plants/ plantsin agriculture, forestry and fishing
Combustion plants (boilers)

Emission factors:
Emission factors gpplied to power generation (based on English vaues published in the

literature see O1 01) are used to caculate the emissons by indudria and comercia

plants.
Industrial/ Emission factor
comercial plants | [ug I-TEQI/t]
minimal 0.04
maximal 4.8
geom. mean 0.44
arithmetric mean 2.42

UK: Commercial and ingtitutional plants/ plantsin agriculture, forestry and
fishing Combustion plants (boilers);
emission factors

Estimation of uncertainty:

For the estimation of uncertainty the evauation method of the Belgian Dioxin inventory
was used (see 01 01). The activity rates are considered to be precise (index: 0). For
industrial / comercia plants an uncertainty margin of two decades (index 2) is obtained.

Indugtrid / comercid plants

activity rates 0
emisson factors 2
total uncertainty 2

UK: Commercial and ingtitutional plants/ plantsin agriculture, forestry and
fishing Combustion plants (boiler s);
indices of uncertainty

Emission estimation:

In the UK dioxin inventory the emissions into the atmosphere caused by the use of cod
in indudrid and commercid boilers is being estimated with the emisson factors and
activity rates above:
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United Kingdom

0201/0203
030101-03

Commercial and institutional plants/ plantsin agriculture, forestry and fishing
Combustion plants (boilers)

mar gin of uncertainty

Industrial/comercial plants | gl-TEQ/a
annual emission 39
0.4-38.6

UK: Commercial and ingitutional plants/ plantsin agriculture, forestry and

fishing Combustion plants (bailers);
annual PCDD/F emissions
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United Kingdom
02 02

Residential plants

02 02
Resdential plants

General Remark:
The UK dioxin inventory gives a report on dioxin emissons out of domestic fireplaces

using wood and cod or lignite.

Considered pathways/media:
Atmosphere.

Measurements:
The UK report does not supply results of measurements, though studies are quoted
performed in the UK and other countries.

Plant data:
No information on the number or type of heating systems or fireplacesis provided.

National activity rates:

For the consumption of cod, statistic data for the year 1992 are provided. For wood
consumption an estimate of the Department of Trade and Industry (DTI) iscited <6».1t is
assumed that 1/9 of the total wood consumed comprises trested wood. For obtaining
an estimate of the emissions the various types of fuels are combined into 5 groups:

1. cleanwood,

2.  treated wood,

3. anthracite,

4. bituminous cod and

5 smokeless fue

For the above groups following consumption data are given:
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United Kingdom
02 02

Residential plants

fuel 1992 |1994
clean wood - 800
treated wood - 100
anthracite 1,303 |-
bituminouscoal 2,853 |-
smokeless fuel 1,090 |-

UK: Resdential plants; consumption of fuels[kt/a]

Emission factors:

The emisson factors for domestic wood combustion rely on studies performed in the
UK and other countries <7, 8, 9, 10>. The emisson factors for domestic cod
combustion rely on reported test results of CRE <11, 12>. The factors and their means
are presented in the 5 tables following:

Parameter wood | wood, bituminous |smokeles |anthracite
Residential plants | clean |treated |coal S
fuel

minimal 1 10 5.7 0.7

maximal 29 50 9.3 4.7

geom. mean 539 | 22.36 7.28 181

arith. mean 15.00 | 30.00 7.50 2.70 2,1
UK: Reddential plants; emission factors[ug I-TEQ/]

Estimation of uncertainty:

The activity rates and emisson factors are consdered to be rather precise (index O or
1). Considering combustion of trested wood it has to be kept in mind that aktivity rates
and emisson factors are rough estimates therefore the uncertainty index "1” was
applied. According to the data mentioned above the following indices were set up for
cod and wood burning:

clean treated anthracite bitum.coa| smokd.

wood wood I fud
Activity rates 0 1 0 0 0
emisson factors 1 1 0 0 1
total uncertainty 1 2 0 0 1

UK: Reddential plants; indices of uncertainty
If the uncertainty indices are weighted by the contributions of the various fud classes to

the tota emissions (for 1992/94 the ratios of clean wood to treasted wood, anthracite,
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United Kingdom
02 02

Residential plants

bituminous coa and to smokeless fud are = 8 : 1: 13 : 285 : 10.9), the following
overdl uncertainty index is obtained:

Y ear 1992/94
Total index 0.3
UK: Reddential plants; uncertainty index weighted by fud contribution

Estimation of annual emission:

With the above data the following annua emissons are obtained:

Fue 1992/94
clean wood 431
treated wood 2.24
anthracite 2.74
bituminous coal 20.77
smokeless fuel 1.97
total 32.03
mar gin of uncertainty 23-45

UK: Reddential plants; annual PCDD/PCDF emissions[g I-TEQ)]

Comment:
The UK inventory reports a margin of uncertainty of 22 to 52 g I-TEQ per year, which
isin good agreement with the recaculation of this report.
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United Kingdom
0301

Combustion in boilers, gasturbines and stationary engines

0301
Combustion in boilers, gasturbines and stationary engines

General Remark:

For the combustion of cod in industry see 02 01 / 02 03/ 03 01 01 - 03. Under this
CORINAIR code the industrid combustion of wood, straw, tyres and of gases emitted
by landfills in the UK is consdered. For flared and escaping landfill gas see 09 02 06
and 09 10 04 respectively. The combustion of waste ail is treated under 09 02 08.

Considered pathways/media:
Atmosphere.

Measurements:

In the UK inventory measurement results of the UK are reported for the combustion of
tyres and landfill gax13,14,15>. In addition measurement results from other countries
are quoted for the combustion of straw and landfill gas <9,13,16>. The next table

presents the measurement results from the UK:

Fuel 1991 |1993/94
combustion of tyres - 0.8-4.6
combustion of landfill gas (exhaust) |- 0.078 - 0.097
combustion of landfill gas(raw gas) |- 0.32-0.36
combustion of landfill gas (exhaust) |1.2 -

UK: Combustion in boilers, gasturbines and stationary engines,

measur ement resultsfrom the UK

PCDD/PCDF emissions [ng I-TEQ/m ]
Plant data:
The UK report quotes 3 plants (one of them closed some time ago) and their capacities
for tyres combugtion. For the caculations in this report only the two plants till running
were taken into account. No information on the number and capacity of plants for

wood, sraw and landfill gas combustion is given.
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United Kingdom
0301

Combustion in boilers, gasturbines and stationary engines

National activity rates:

According to the UK report 94,000 t of tyres are combusted every year. For the
consumption of wood and straw an estimate of the Energy Technology Support Unit is
cited <13>. For landfill gas an estimate of the Department of the Environment is given
<17>.To obtain an edimate of the total emissions the various types of fues are combined
into 5 groups:.

1. untrested wood

2 treated wood

3 Straw,

4,  tyres,

5 landffill gas,

For the above groups following consumption data are given:
fuel 1994
untreated wood 50
treated wood 150
straw 200
tyres 94
landfill gas 308

UK: Combustion in boilers, gasturbinesand stationary engines,
consumption of fuels[kt/a] (except landfill gasin [Mm?3/a])

Emission factors:

From the emisson factors for wood combugtion quoted in publications only vaues for
the combustion of untreated and treated wood (without PCP) were consdered in the
UK report <8,9,10>. No explanation is given why vaues for the combustion of treated
wood (with PCP, comprisng concentrations of 25 to 168 pg I-TEQ/t<7,9) were
ignored. The emission factors for the combugtion of sraw relay on a few vaues from
Sweden and the UK <8,16>. Asin the UK both operating plants for the combustion of
tyres are "Part A” processes, and therefor have to redtrict dioxin emissions to below 1
ng I-TEQ/Nm? ie 18 ug I-TEQ/, this vaue was taken for the UK inventory and for this
report. The emisson factor for the combugtion of landfill gas is derived from results
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United Kingdom

0301

Combustion in boilers, gasturbines and stationary engines

obtained in the Netherlands, Germany and the UK <9,14,15,18>. The factors and their

means are presented in the 5 tables following:

Par ameter wood wood straw landfill tyres
clean treated gas
(g I- (g I- [bg I- [bg I- [ngI-TEQ/m
TEQ/H] TEQ/] TEQ/A] TEQ/] 3]
minimal 1 9 17 0.006 14
maximal 2 19 50 12 228
geom. mean 141 13.08 29.15 0.08 18 (typicd)
arith. mean 1.50 14.00 33.50 0.60

UK: Combustion in boilers, gasturbinesand stationary engines,
emisson factors

Estimation of uncertainty:

The activity rates and emission factors are considered to be precise for tyres and fairly
precise for straw (index 0). Consdering combustion of wood it has to be kept in mind
that aktivity rates and emission factors (particularly for treated wood) are rough
estimates therefore the uncertainty indices "1 or 2° were gpplied, the same goes for
landfill gas combustion (indices "1 and 3”). According to the data mentioned above the

following indices were st up:

clean trested wood |straw  |tyres  |landfill gas
wood
Activity rates 1 1 0 0 1
emisson factors 0 2 1 1 3
total uncertainty 1 3 1 1 4

UK: Combustion in boilers, gasturbinesand stationary engines,
indices of uncertainty
If the uncertainty indices are weighted by the contributions of the various fud classes to

the totad emissions (for 1994 the ratios of clean wood, treated wood, straw, tyres and
landfill ggssare =5 : 15: 20 : 94 : 30.8), the following overal uncertainty index is
obtained:

Y ear 1992/94

Total index | 2.5

UK: Combustion in boilers, gasturbinesand stationary engines,
uncertainty index weighted by fue contribution
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United Kingdom
0301

Combustion in boilers, gasturbines and stationary engines

Estimation of annual emission:

With the above data the following annua emissions are obtained:

Fuel 1992/94
untreated wood 0.07
treated wood 1.96
straw 5.83
tyres 1.69
landfill gas 0.02
total 9.57
margin of uncertainty | 0.54-170.18

UK: Combustion in boilers, gasturbinesand stationary engines,
annual PCDD/PCDF emissions[g |-TEQ]
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United Kingdom

030301
Sinter plants
030301
Sinter plants
Considered pathways/media:
Atmosphere
Measurements:

In the UK report measurement results of five sinter plants are specified.

Sinter plant | 1995

Scunthorpe | 0.6-1.0
Port Talbot [0.6-1.6
LlanwernB [2.0- 3.4
LlanwernC [14-24
Redcar 10-17
UK: Sinter plants; measurement results from the UK;

PCDD/PCDF emissions [ng I-TEQ/m ]

Plant data:
The UK report gives information on production capacities and on waste gas volumes (in
Nm3/t) for every British sinter plant.

National activity rates:

The figures on total production of snter materia in 1994 are taken from a persond
communication of HMIP, the vaues for each snter plant were provided by British Stedl
<19:

Y ear 1994

Scunthorp 5,191
Port Talbot 3,587
Llanwern B 1,387
Llanwern C 1,472
Redcar 3,459
Production (total) [kt] 15,100

UK: Sinter plants; annual production in kt/a
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United Kingdom
030301

Sinter plants

Emission factors:

As the UK report contains detailed data on production capacities, waste gas volumes
and emission concentrations for every sinter plant, emisson factors and annud emissions
can be caculated directly. The results are pardlded with the outcome of the caculaions
using the given emission factor range of

1.2 - 9.0 pgh.

The reaults are presented in the table following:

Emission factors

(Mg I-TEQA]
Scunthorpe | Port Talbot | Llanwern | Llanwern | Redcar | dl
B C plants
minimal 1.20 1.35 531 3.16 1.73 1.2
maximal 1.99 3.60 9.02 5.42 2.94 9.0
geom. mean 1.55 2.20 6.92 4.14 226 | 3.29
arith. mean 1.60 2.48 7.16 4.29 234 | 5.10

UK: Sinter plants; emission factors

Estimation of uncertainty:
The emission factors and the activity rates are both considered to be precise (index 0),
S0 atotd index of "0" is obtained. However, in order to obtain an edimate of the

emissons the mentioned lowest and highest emisson factors were used.

Activity rates 0
emisson factors 0
total uncertainty |0
UK: Sinter plants; indices of uncertainty

Estimation of annual emission:

Scunthorpe | Port Llanwern | Llanwern | Redcar | all
Talbot B C plants
annual 8.05 7.89 9.60 6.09 7.82 39.5
emission
Margin of 6.23 4.84 7.36 4.65 5.98 29
Uncertainty -10.33 -12.91 -12.51 -7.98 -10.17 | -54

UK: Sinter plants; annual PCDD/PCDF emissons|[g|-TEQ]/a
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United Kingdom
030304

Primary lead production

0303 04
Primary lead production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metas covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
03 03 05

Primary zinc production

0303 05
Primary zinc production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metals covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
03 0306

Primary copper production

03 03 06
Primary copper production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metas covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
030307

Secondary lead production

03 03 07
Secondary lead production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metals covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
030308

Secondary zinc production

030308
Secondary zinc production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metas covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
030309

Secondary copper production

03 03 09
Secondary copper production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metals covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
030310

Secondary aluminium production

030310
Secondary aluminium production

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented for the various metas covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under 03 03 26.
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United Kingdom
030311

Cement

030311
Cement

Considered pathways/media:
AlIR

Measurements:

Up to now there are only limited British data about dioxin emissons from cement kilns
but trids are going on to asses the burnig of waste solvents in cement and lime kilns. A
range of measurement results gpparently obtained by the British Cement Association
(BCA) a plants not specified is cited; with 0.01 to 0.35 ng I-TEQ/m? (at stack

conditions).

Plant data:
No informations on the plants existing in the UK are provided.

National activity rates:

The UK cement production is reported as follows20»:

Y ear 1993
production rate [kt/a] |9,800
UK: Cement; production rates

Emission factors:

In the UK study a common emission factor of 0.02 to 1.08 g/t was assumed for
cement and lime kilns. This represents the the extreme ends of the range of emissons
expected from cement kilns in the UK. The emission factor refers to reported data of
the British Cement Association concerning plants with supplementary fues (no further
details provided) <21>.
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United Kingdom

030311
Cement

Cement Emission factor

[Hg I-TEQ/]

Cement, minimal 0.02

Cement, maximal 1.08

Cement, geom. mean 0.15

Cement, arith. mean 0.55

UK: Cement; emission factors

Estimation of uncertainty:
While the activity rates are condgdered to be precise, the emisson factors are

characterised by the uncertainty index 2.

Activity rates 0
emission factors
total uncertainty |2
UK: Cement; indices of uncertainty

N

Estimation of annual emission:

With the estimates described above the following vaues are obtained:

1993
Annual emission 1.4
Margin of uncertainty 0.1-144

UK: Cement; annual PCDD/PCDF emissions [g I-TEQ/a]
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United Kingdom
030312

Lime (including iron and steel and paper pulp industries)

0303 12
Lime (including iron and steel and paper pulp industries)

Considered pathways/media:
AlIR

Measurements:

No British measurements are reported.

Plant data:
No informations on the plants existing in the UK are provided.

National activity rates:

Y ear 1993
production rate [kt/a] |2,000
UK: Lime(includingiron and steel and paper pulp industries); activity rates

Emission factors:

In the UK study a common emission factor of 0.02 to 1.08 ug/t was assumed for lime
kilns. This represents the the extreme ends of the range of emissions expected from lime
kilnsin the UK. (see 03 03 11)

Lime Emission factor
[Hg I-TEQ/]
Lime, minimal 0.02
Lime, maximal 1.08
Lime, geom. mean 0.15
Lime, arith. mean 0.55

UK: Lime(includingiron and steel and paper pulp industries);
emission factors

Estimation of uncertainty:
While the activity rates are conddered to be precise, the emisson factors are

characterised by the uncertainty index 2.
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United Kingdom
030312

Lime (including iron and sted and paper pulp industries)

Activity rates 0

emisson factors 2

total uncertainty |2

UK: Lime(includingiron and stedl and paper pulp industries);
indices of uncertainty

Estimation of annual emission:

With the estimates described above the following vaues are obtained:

1993
Annual emission 0.3
Margin of uncertainty 0.03-29

UK: Lime(includingiron and steel and paper pulp industries);
annual PCDD/PCDF emissions [g |-TEQ/a]
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United Kingdom
030313

Asphalt concrete plants

030313
Asphalt concrete plants

General remark:

No data are presented in the UK report; reference is made of the Dutch inventory.

Considered pathways/media:
AIR

Measurements:

No British measurements are reported.

Plant data:

No informations on the plants existing in the UK are provided.

National activity rates:
The nationa activity rates were taken from production datistics of the ”Inditute of
Asphdt Technology” <22>.

Y ear 1992
production rate [kt/a] | 33,000
UK: Asphalt concrete plants; activity rates

Emission factors:

For the UK study the Dutch emission factor of 0.047 g/t was used <9».

Asphalt Emission factor
[ug I-TEQA]
Asphalt, mean 0.047

UK: Asphalt concrete plants; emission factor

Estimation of uncertainty:
While the activity rate is consdered to be precise, the emission factor is characterised to
be uncertain at least one order of magnitude (index 1) asit is not a genuine British vaue.
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United Kingdom
030313

Asphalt concrete plants

Activity rate 0
emisson factor 1
total uncertainty |1
UK: Asphalt concrete plants; indices of uncertainty

Estimation of annual emission:

With the estimates described above the following vaues are obtained:

1993
Annual emisson 1.6
Margin of uncertainty 0.5-49

UK: Asphalt concrete plants; annual PCDD/PCDF emissions [g I-TEQ/a]
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United Kingdom
03 03 14/15/17

Flat, container and other glass

03 03 14/15/17
Flat, container and other glass

Considered pathways/media:
AlIR

Measurements:
No information is available on emissons of PCDD/F from this industrid branch. The
authors of the UK sudy assume a dmilar potentid to that in cement and lime

manufacture due to the use of Smilar fud.

Plant data:

No informations on the plants existing in the UK are provided.

National activity rates:

The following production rate of various glass products is reported <23>:

Y ear 1993
Total glass | 2,500
UK: Flat, container and other glass, activity rates[kt/a]

Emission factors:

For the estimation of the emission factors the everage energy consumption for glass
manufacture (7 GJ't) was compared with the primary energy consumption for cement
and lime (3.3 and 3.5 GJ/t) <18>. Assuming the energy consumption is the same order of
magnitude and oil and gas are the primary fuels an emissons factor range of 0.002 to

0.005 pg I-TEQ/t is attained.

Flat, container and other glass Emission factor
[Hg I-TEQ/]
Flat, container and other glass, minimal 0.002
Flat, container and other glass, maximal 0.005
Flat, container and other glass, geom. mean 0.003
Flat, container and other glass, arith. mean 0.004

UK: Flat, container and other glass, emission factors
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United Kingdom
03 03 14/15/17

Flat, container and other glass

Estimation of uncertainty:
The activity rate is congdered to be precise, the emission factor might be uncertain at
least one order of magnitude (index 1).

Activity rates 0
emisson factors 1
total uncertainty |1

UK: Flat, container and other glass; indices of uncertainty

Estimation of annual emission:

Y ear 1993
Total glass 0.008
Margin of uncertainty | 0.003 - 0.025

UK: Flat, container and other glass, annual PCDD/F emissions|[g |-TEQ/a]
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United Kingdom
030319

Bricks and tiles

030319
Bricks and tiles

Considered pathways/media:
AlIR

Measurements:

None.

Plant data:

None.

National activity rates:

Production figures are quoted for heavy clay ceramics for the year 1993 <20».

Y ear 1993
production rate [kt/a] |7,100
UK: Bricksand tiles; production rates[kt/a]

Emission factors:
For bricks and tiles the same emission factor was used as for glass production (see 03

03 14/15/17).

Bricksand tiles Emission factor
[Lg I-TEQ/A]
Bricks and tiles, minimal 0.002
Bricksand tiles, maximal 0.005
Bricksand tiles, geom. mean 0.003
Bricksand tiles, arith. mean 0.004

UK: Bricksand tiles; emission factors

Estimation of uncertainty:
The activity rate is consdered to be precise, the emisson factor might be uncertain a
least one order of magnitude (index 1).
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United Kingdom
030319

Bricks and tiles

UK:

Activity rates 0
emisson factors 1
total uncertainty |1
Bricks and tiles; indices of uncertainty
Estimation of annual emission:

Y ear 1993

Bricksand tiles 0.022

Margin of uncertainty | 0.007 - 0.071

UK:

Bricksand tiles; annual PCDD/F emissions[g |-TEQ/a]
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United Kingdom
030320

Fine ceramic materials

030320
Fine ceramic materials

Considered pathways/media:
AlIR

Measurements:

None.

Plant data:

None.

National activity rates:

Production figures are quoted for fine ceramic materids for the year 1993 <20>.

Y ear 1993
production rate [kt/a] |4,000
UK: Fineceramic materials; production rates[kt/a]

Emission factors:
For fine ceramic materias the same emission factor was used as for glass production

(see 03 03 14/15/17).

Fine ceramic materials Emission factor
[Hg I-TEQ/]
Fine ceramic materials, minimal 0.002
Fine ceramic materials, maximal 0.005
Fine ceramic mat., geom. mean 0.003
Fine ceramic mat., arith. mean 0.004

UK: Fineceramic materials; emission factors

Estimation of uncertainty:
The activity rate is consdered to be precise, the emisson factor might be uncertain a
least one order of magnitude (index 1).
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United Kingdom

0303 20

Fine ceramic materials

UK:

Activity rates 0
emisson factors 1
total uncertainty |1

Fine ceramic materials; indices of uncertainty

Estimation of annual emission:

UK:

Y ear 1993
Bricksand tilesemission |0.013
Margin of uncertainty 0.004 - 0.040

Fine ceramic materials; annual PCDD/F emissions[g I-TEQ/a]
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United Kingdom
030324

Nickel production (thermal process)

030324
Nickel production (thermal process)

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented under this SNAP code. The estimate of
the emisson from the non ferrous meta indudtry is presented under 03 03 26.
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United Kingdom
0303 26

Other - non ferrous metals production

03 03 26
Other - non ferrous metals production

General Remark:

The sector of non ferrous metas production is consdered as awhole in the UK
inventory. Hence no specific data are presented for the various metals covered by the
SNAP codes 03 03 04 - 03 03 10 and 03 03 24. The estimate of the emission from the
non ferrous metal industry is presented under this CORINAIR code.

Considered pathways/media:
AlIR.

Measurements:
In the UK only limited emission testing had been carried out by Ste operators and by
HMIP. The few HMIP measurements on secondary metas furnaces indicate emission

PCDD/F concentrations ranging from 0.01 to 2.2 ng I-TEQ/m?.

Plant data:

No informations on the plants existing in the UK are provided.

National activity rates:

The UK report quotes only an overdl vaue for the entire non-ferrous meta indudtry ie
lead, brass, copper/bronze, duminium and others. According to the UK Minerds
Yearbook 1993 approximately 1 M tonnes of non-ferrous metals were produced
(primary and secondary production), 50 % of this production being unter ”Pat A”
control. The total amount of primary lead produced is not determinable.

Product 1993
Total, non ferrousmetals | 1,000
UK: Non-ferrous metals production; annual production estimates [kt/a]

UK 37



United Kingdom
03 03 26

Other - non ferrous metals production

Emission factors:
For the UK report a common emission factor of 5 to 35 pg/t was assumed for the non-

ferrous meta industry. The given emission factor is based on Dutch datac9».

Non-ferrous metals (total) Emission factor
[Hg I-TEQA]
Non-ferrous metals, minimal 5
Non-ferrous metals, maximal 35
Non-ferrous metals, geom. mean 13.23
Non-ferrous metals, arith. mean 20.00

UK: Non-ferrous metals production; emission factors

Estimation of uncertainty:
As the activity rates are approximatey known index " 1" was assigned to the uncertainty
of this information. The common emission factor is consdered to be quite uncertain

(index ”3") due to the few measurement results obtained up to now in the UK.

Activity rates (totd) 1
emisson factors (totd) 3
total uncertainty 4

UK: Non-ferrous metals production; Indices of uncertainty

Estimation of annual emission:

With the mentioned data the following annua emissions are obtained:

1993
Annual emission 13.23
Margin of Uncertainty 0.13- 1323

UK: Non-ferrous metals production;
annual PCDD/PCDF emission [g |-TEQ/a]

Comment:
The uncertainty assessments for the entire non-ferrous metd industries definitely need to

be narrowed. The emisson factors are highly uncertain.
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United Kingdom
040201

Coke oven (door leakage and extinction)

04 02 01
Coke oven (door leakage and extinction)

Considered pathways/media:
AIR

Measurements:

None

Plant data:

None

National activity rates:

The nationd activity rates were taken from production statistics <24>.

Y ear 1993
production rate [kt/a] |6,400
UK: Cokeoven (door leakage and extinction); production rates

Emission factors:

The emisson factor is based on avaue from the Dutch inventory <9»:

Cokeoven Emission factor
[ug I-TEQ/]
Coke oven (mean): 0.3

UK: Cokeoven (door leakage and extinction); emission factors
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United Kingdom
04 02 01

Coke oven (door leakage and extinction)

Estimation of uncertainty:
The activity rate is presumably rather precise; the emission factor might be uncertain up
to one order of magnitude (index 1) as it was transferred from a another country with a

possibly different indudtrid technique:

Activity rates 0
emisson factors 1
total uncertainty |1
UK: Cokeoven (door leakage and extinction); indices of uncertainty

Estimation of annual emission:

Y ear 1993
Coke oven 1.92
Margin of uncertainty |0.61-6.17
UK: Cokeoven (door leakage and extinction);

annual PCDD/PCDF emissions[g |-TEQ/a]
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United Kingdom
04 02 07

Electric furnace sted plant

04 02 07
Electric furnace steel plant

Considered pathways/media:
Air

Measurements:

No measurement results are cited in the UK report.

Plant data:

None

National activity rates:
The nationd activity rates were taken from gatigtics of the "Internationd Iron and Stedl
Ingtitute from 1993 «25>.

Y ear 1993
production rate [kt/a] |4,120
UK: Electric furnace sted plant; production rates

Emission factors:

The UK study refers to severad emission factors published in other European Countries
<26,27,28,29>. According to the quoted data an emission factor range from 0.02 to 20
ug I-TEQ/ had been estimated depending on operationa conditions. For the UK study
an emisson factor range from 0.7 to 10 ug I-TEQ/t was consdered, representing
operationa conditionswith "no chloring’ and with "high chloring' amount.

Electric furnace sted plant Emission factor
[Hg I-TEQA]
Electric furnace stedl plant, minimal 0.7
Electric furnace sted plant, maximal 10.0
Electric furnace steel plant, geom. mean 2.65
Electric furnace sted plant, arith. mean 5.35

UK: Electricfurnace sted plant; emission factors
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United Kingdom
04 02 07

Electric furnace sted plant

Estimation of uncertainty:
The activity rate is quite precise (index ”0"); the emisson factor is uncertain up to two

orders of magnitude (index 2):

Activity rates 0
emisson factors 2
total uncertainty |2

UK: Electric furnace sted plant; indices of uncertainty

Estimation of annual emission:

Y ear 1993
Electric furnace sted plant | 10.9
Margin of uncertainty 1.1-109

UK: Electric furnace sted plant; annual PCDD/PCDF emissions|[g |-TEQ/a]
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United Kingdom
04 0301

Aluminium production (electrolyss)

04 0301
Aluminium production (electrolysis)

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented under this SNAP code. The estimate of
the emisson from the non ferrous meta indudtry is presented under 03 03 26.
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United Kingdom
04 03 02

Ferroalloys

04 03 02
Ferro alloys

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented under this SNAP code. The estimate of
the emisson from the non ferrous meta indudtry is presented under 03 03 26.
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United Kingdom
040309

Other - non ferrous metal foundries

04 03 09
Other - non ferrous metal foundries

General Remark:

The sector of non ferrous metd production is consdered as a whole in the UK
inventory. Hence no specific data are presented under this SNAP code. The estimate of
the emisson from the non ferrous meta indudtry is presented under 03 03 26.
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United Kingdom
040524

Halogenated hydr ocarbons production

04 05 24
Halogenated hydrocar bons production

Considered pathways/media:
AlIR

Measurements:
No measurement results are cited for the UK; German data (0.053 ng I-TEQ/m?®) are
quoted insteack30>.

Plant data;

None

National activity rates:

As no data regarding production gtatistics were available, an estimate of the totd sales
per year of al halogenated compounds produced was taken out of the ”"Business
Monitor ” 31>. A divison of this figure by the average import/export prices per tonne
gives approximately the amount of halogenated compounds produced every year.

Y ear 1993
production rate [kt/a] | 800
UK: Halogenated hydrocarbons production; production rates

Emission factors:

For determinig the emission factor reference of the literature is made. On the bagis that
500 m?® of gas is generated per tonne of product <18> and with the German
measurement results (see above) a table vaue is cdculated roughly applying to the UK

aswdl:
Halogenated hydrocar bons Emission factor
[ug I-TEQ/]
Halogenated hydrocar bons (mean) 0.025

UK: Halogenated hydrocarbons production; emission factor
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United Kingdom
0405 24

Halogenated hydrocar bons production

Estimation of uncertainty:
The activity rate is presumably precise; the emisson factor might be uncertain up to one
order of magnitude (index 1) as it was trandferred from a another country with a

possibly different industrid technique:

Activity rates 0
emisson factors 1
total uncertainty |1
UK: Halogenated hydrocarbons production; indices of uncertainty

Estimation of annual emission:

Y ear 1993
Halogenated hydrocarbons | 0.02
Margin of uncertainty 0.01-0.1

UK: Halogenated hydrocarbons production;
annual PCDD/PCDF emissions[g I-TEQ/a]
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United Kingdom
04 05 25

Pesticide production

04 05 25
Pesticide production

Considered pathways/media:
AlIR

Measurements:
No measurement results are cited for the UK; Dutch data (0.02-0.05 ng I-TEQ/m3) are
quoted insteadk9s.

Plant data;

None

National activity rates:

As no data regarding production gtatistics were available, an estimate of the totd sales
per year of dl pesticides produced was taken out of the "Business Monitor ” 31>.
However, the quantity produced has not been reported. For estimating a national
activity rate the totdl saes of al pesticides in 1991 (25 900 tonnes) were consdered.
Assuming that 50 % of this quantity comprises halogenated pesticides haf of this figure
approximately represents the amount of hal ogenated pesticides produced every year.

Y ear 1993
production rate [kt/a] |12.95
UK: Pegticide production; production rates

Emission factors:

For determinig the emission factor reference of the literature is made. On the bas's that
500 mB of gas is generated per tonne of product <18> and with the Dutch measurement
results (see above) the table vaues are cadculated roughly applying to the UK as wdll:
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United Kingdom
04 05 25

Pesticide production

Pesticide production Emission factor
[Hg I-TEQ/]
Pesticide production, minimal 0.01
Pesticide production, maximal 0.025
Pesticide production, geom. mean 0.02
Pesticide production, arith. mean 0.02

UK: Pesticide production; emission factor

Estimation of uncertainty:

The uncetanty of the activity rate is somewhat higher than for haogenated
hydrocarbons, due to the lack of more precise data on the quantities produced. The
emisson factor can be uncertain up to one order of magnitude (index 1) as it was

transferred from a ancther country with a possibly different industrid technique:

Activity rates 0
emisson factors 1
total uncertainty |1

UK: Pesticide production; indices of uncertainty

Estimation of annual emission:

Y ear 1993

Pesticide production 0.0002

Margin of uncertainty | 0.00006 - 0.0006
UK: Pesticide production; annual PCDD/PCDF emissions[g |-TEQ/a]
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United Kingdom
06 04 06

Preservation of wood

06 04 06
Pr eservation of wood

General remark:
The emissons of PCDD/Fs in this process category relate to the use of
pentachlorophenol and and its salts as wood preservativesin the British timber industry.

Considered pathways/media:
AIR

Measurements:

No measurement results quoted.

Plant data:

None

National activity rates:
Data regarding the gpplication of wood preserving agents (PCP) were taken from a
publication of the HMIP <32>.

Y ear 1992
application rate[t/a] |250
UK: Preservation of wood; application rate

Emission factors:

For the determination of the emisson factors German results from 1987 were gpplied
«33>. According to Eitzer and Hites it can be assumed that 0.1 % of the PCDD/F
content would volailise 34>. On the bass of this assumption the table vdues are

atained:
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United Kingdom
06 04 06

Pr eservation of wood

Preservation of wood Emission factor
[Hg I-TEQA]
Preservation of wood, minimal 700
Preservation of wood, maximal 2500
Preservation of wood, geom. mean 1323
Preservation of wood, arith. mean 1600

UK: Preservation of wood; emission factor

Estimation of uncertainty:
The activity rate is considered to be rather precise. The emission factor is uncertain up

to one order of magnitude (index 1):

Activity rates 0
emission factors 1
total uncertainty |1
UK: Preservation of wood; indices of uncertainty

Estimation of annual emission:

Y ear 1993
Preservation of wood | 0.33
Margin of uncertainty [0.10- 1.0
UK: Preservation of wood; annual PCDD/PCDF emissons|[g |-TEQ/a]
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United Kingdom
07 01 01/02/03

Passenger cars

07 01 01/02/03
Passenger cars

Considered pathways/media:
AlIR

Measurements:

No measurement results quoted.

Plant data:
Not applicable.

National activity rates:
The report contains a detailed table in billion kilometres per year considering separately
the kind of fud and the kind of vehicle <35».

Passenger cars 1992
leaded fuel 163.2
unleaded fuel (no cat) 134
unleaded fuel 10.8
diesel fuel 27
total 335

UK: Passenger cars; vehicle distances per year [10%km/a]

Emission factors:
The liged minimum and maximum emisson factors in the UK sudy (see beow)
represent the lowest and highest vaues found in the literature <36,37,38,39.

Passenger cars Emission factors
[pg/km]
min max | aith.m. | geo.m.
leaded fuel 11 220 | 1556 | 110.55
unleaded fuel (no cat) 0.36 21 2.75 10.68
unleaded fuel 0.36 13 2.16 6.68
diesel fuel 0.65 10 2.55 5.33

UK: Passenger cars; emission factors
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United Kingdom
07 01 01/02/03

Passenger cars

Estimation of uncertainty:
The activity rates are termed to be rather precise while the emisson factors are of quite

low accuracy:

Activity rates

emis. factor, leaded fue

emis. factor, unleaded fud (no ceat)
emis. factor, unleaded fuedl

emis. factor, diesd fud

UK: Passenger cars; indices of uncertainty

NNDNDNO

Estimation of annual emission:
For caculating the the margin of uncertainty the total uncertainty factor "2" for dl kinds
of fuelswas applied.

Type of fuel 1992
leaded fuel 2.54
unleaded fuel (no cat) 0.37
unleaded fuel 0.02
diesel fuel 0.07
total 3.00
Margin of uncertainty | 0.3-30

UK: Passenger cars; annual PCDD/PCDF emissions[g |-TEQ/a]
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United Kingdom
07 02 01/02/03

Light duty vehicles< 3.5t

07 02 01/02/03
Light duty vehicles< 3.5t

Considered pathways/media:
AlIR

Measurements:

No measurement results quoted.

Plant data:
Not applicable.

National activity rates:
The UK report contains a detalled table in billion kilometres per year consdering
separately the kind of fuel and the kind of vehicle (see 07 01 01/02/03).

Light duty vehicles< 35t | 1992
leaded fuel 194
diesel fuel 18.0
total 37.4

UK: Light duty vehicles< 3.5t; vehicle distances per year [10%km/a]

Emission factors:
The listed minimum and maximum emission factors in the UK study represent the lowest
and highest vaues found in the literature (see 07 02 01/02/03).

Light duty vehicles Emission factor
<35t [pg/km]

min max | aith.m. | geo. m.
leaded fuel 11 220 | 1556 | 110.55
diesel fuel 0.65 10 2.55 5.33

UK: Light duty vehicles< 3.5t; emission factors

Estimation of uncertainty:
The activity rates are consdered to be rather precise while the emisson factors are of

low accuracy:
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United Kingdom
07 02 01/02/03

Light duty vehicles< 3.5t

Activity rates 0
emis. factor, leaded fue 2
emis. factor, diesd fuel 2
UK: Light duty vehicles< 3.5t; indices of uncertainty

Estimation of annual emission:
For caculating the the margin of uncertainty the total uncertainty factor "2" for dl kinds
of fuels was gpplied.

Type of fuel 1992
leaded fuel 0.30
diesel fuel 0.05
TOTAL 0.35
Margin of uncertainty | 0.04-3.5

UK: Light duty vehicles< 3.5t; annual PCDD/PCDF emissions[g I-TEQ/a]
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United Kingdom
07 03 01/02/03

Heavy duty vehicles> 3.5t and buses

07 03 01/02/03
Heavy duty vehicles> 3.5t and buses

Considered pathways/media:
AlIR

Measurements:

No measurement results quoted.

Plant data:
Not applicable.

National activity rates:
The report contains a detailed table in billion kilometres per year considering separately
the kind of fuel and the kind of vehicle (see 07 01 01/02/03).

Heavy duty vehicles> 3.5t and buses | 1992
petr ol 15
diesel fuel 24.8
diesel fuel (buses) 3.68
total 29.98

UK: Heavy duty vehicles> 3.5t and buses;
vehicle distances per year [10%m/a]
Emission factors:
The listed minimum and maximum emission factors in the UK study represent the lowest
and highest vaues found in the literature (see 07 01 01/02/03).

Heavy duty vehicles Emission factor
> 3.5t and buses [pg/km]

min max | aith.m. | geo. m.
petrol 1.1 220 | 1556 | 110.55
diesel fuel 26 37 31.02 31.50
diesel fuel (buses) 26 37 31.02 31.50

UK: Heavy duty vehicles> 3.5t and buses; emission factors
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United Kingdom
07 03 01/02/03

Heavy duty vehicles> 3.5t and buses

Estimation of uncertainty:
The activity rates are termed to be rather precise; the emission factor for petrol is of low
accuracy. The emission factor range for diesdl fud is quite narrow; however, in view of

the few and old results quoted the vaues are questionable.

Activity rates

emis. factor petrol

emis. factor diesd fud

emis. factor diesd fud (buses)
UK: Heavy duty vehicles> 3.5t and buses; indices of uncertainty

NDNDNO

Estimation of annual emission:

Type of fuel 1992
petrol 0.03
diesel fuel 0.77
diesel fuel (buses) 0.11
TOTAL 0.91
Margin of uncertainty | 0.09-9,1

UK: Heavy duty vehicles> 3.5t and buses;
annual PCDD/PCDF emissons[g |-TEQ/a]
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United Kingdom

07 04
07 05 01/02/03

M opeds and Motor cycles < 50 cm?
Motor cycles > 50 cms3

07 04

07 05 01/02/03

M opeds and Motor cycles < 50 cm3
M otor cycles > 50 cm3

Considered pathways/media:
AlIR

Measurements:

No measurement results quoted.

Plant data:
Not applicable.

National activity rates:

The report contains a detailed table in billion kilometres per year considering separately

thekind of fuel and the kind of vehicle (see 07 01 01/02/03).

Mopeds and Motorcycles | 1992

total

4.5

UK: Mopedsand Motorcycles < 50 cm3

M otor cycles > 50 cm3; vehicle distances per year [10%km/a]

Emission factors:

The listed minimum and maximum emission factors in the UK study represent the lowest

and highest vaues found in the literature (see 07 01 01/02/03).

Mopeds and Motorcycles

Emission factor

[pg/km]
min max | aith.m. | geo.m.
total 0.36 21 2.75 10.68

UK: Mopedsand Motorcycles< 50 cm?3
M otor cycles> 50 cm3; emission factors
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United Kingdom

07 04
07 05 01/02/03

M opeds and Motor cycles < 50 cm?3
Motorcycles > 50 cm3

Estimation of uncertainty:

The activity rates is consdered to be rather precise; the emission factor is of rather low

accuracy:

Activity retes 0
emisson factor
total uncertainty |2
UK: Mopedsand Motorcycles< 50 cm?3

Motor cycles > 50 cm3; indices of uncertainty

N

Estimation of annual emission:

M opeds and motorcycles | 1992
TOTAL 0.012
Margin of uncertainty 0.001-0.12

UK: Mopedsand Motorcycles < 50 cm3
Motor cycles > 50 cm3; annual PCDD/PCDF emissions[g |-TEQ/a]
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United Kingdom
09 02 01

Incineration of domestic or municipal wastes

09 02 01
Incineration of domestic or municipal wastes

General remark:

In the UK about 8 % of municipa solid waste is incinerated. In the UK report old and
new wage incinerators were divided into two categories. new plant (SELCHP at
Lewisham) and old plants (dl other incinerators); both considered separately.

Considered pathways/media:
AlIR

Measurements:
The UK study cites measurement results for each British waste incinerator (at least one
result per plant) exept for plants shut down in the mean time <40».
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United Kingdom
090201

Incineration of domestic or municipal wastes
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United Kingdom
09 02 01

Incineration of domestic or municipal wastes

Plant data:

About 30 waste incinerators were constructed in the 1960s and 1970s equipped with
electrostatic precipitators for air pollution control but without energy recovery. These
plants must either upgrade to meet the PCDD/F guide limit of 1 ng/Nm? in Process
Guidance Note IPR 5/3 by December 1996, or cease operation.

National activity rates:

In the UK about 2,920 kt of municipa and domestic waste isincinerated every year.

Incineration of domestic or municipal waste 1995
old plants[kt/a] 2,500
new plant (SELCHP) [kt/q] 420
total [kt/a] 2,920

UK: Incineration of domestic or municipal wastes; annually burned waste

Emission factors:
Separate emission factors are presented for each type of plant. For cdculating emission

factors out of measurement results a gas generation rate of 5,140 Nm? per tonne of

waste was assumed.
Incineration of domestic |old new
or municipal waste plants | plant
old plants, minimum 184
old plants, maximum 231
old plants, geom. mean 206.16
old plants, arith. mean 207.50 0.8

UK: Incineration of domestic or municipal wastes,
emission factorsfor MSW incineration [ug |-TEQ/]

Estimation of uncertainty:

Both the activity rates and the emission factors are considered to be precise:

Activity rates 0
emis. factors old plants 0
emis. factor new plants 0
total uncertainty 0
UK: Incineration of domestic or municipal wastes; indices of uncertainty
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United Kingdom
090201

Incineration of domestic or municipal wastes

Estimation of annual emission:
By multiplying the mass of wade incinerated per year with the respective emisson
factors the following PCDD/PCDF emissions are obtained:

Incineration of domestic | 1995
or municipal waste

old plants 515.40
new plant (SELCHP) 0.34
TOTAL 515.74

Margin of uncertainty*) 460 - 577

UK: Incineration of domestic or municipal wastes,
annual PCDD/PCDF emissions[g I-TEQ/a]
*) calculated from minimum and maximum emission factor

Comment:
Due to the enforcement of Process Guidance Note IPR 5/3, the emissons of old plants

are expected to be reduced by afactor 10 to 20 by 1996 and beyond than in 1995.
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United Kingdom
09 02 02

Incineration of industrial wastes (except flaring)

09 02 02
Incineration of industrial wastes (except flaring)

General remark:

The UK report consderes only the incineration of chemica wastes.

Considered pathways/media:
AIR

Measurements:

The ranges of measurement results at four commercia chemicd wadte incinerators are
presented in the UK report 40>. Additiondly the emisson ranges of chemica waste
incinerators from other European countries are reported 41>. No data were available
for further 59 in-house facilities in England and Wales authorised under Part A. For the
UK sudy arange of 0.5 to 3 ng I-TEQ/m? was assumed covering al of the licensed
fadlitiesin the UK.

Plant data:

In the UK study four commercid plants are mentioned:
1.  Rechem, Fawley;

2. Rechem, Pontypoadl;

3.  Legh, Killamareh;
4.

Cleanaway, Ellesmere Port.

National activity rates:
The totd annud capacity for incineration of chemica wagte in the UK is gpproximately
140,000 t. Another 150,000 t was assumed for in-house incineration, thus resulting in

the table vaue be ow:

Incineration of industrial waste | 1995

total [kt/a] 290

UK: Incineration of industrial wastes (except flaring);
amount of burned waste
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United Kingdom
09 02 02

Incineration of industrial wastes (except flaring)

Emission factors:
For the caculation of the emission factors out of the measurement results (see above), a

generation of 10,000 m? waste gas per tonne of waste was assumed.

Incineration of industrial waste Emission factor
[Hg I-TEQA]
Incineration of industrial waste, minimum 5
Incineration of industrial waste, maximum 30
Incineration of industrial waste, geom. mean 12.25
Incineration of industrial waste, arith. mean 17.50

UK: Incineration of industrial wastes (except flaring); emission factors

Estimation of uncertainty:
For the activity rate an uncertainty index of "0" was assumed while the emisson factor is
characterised with index "1" (see above):

Activity rates 0
emission factors 1
total uncertainty |1
UK: Incineration of industrial wastes (except flaring); indices of uncertainty

Estimation of annual emission:

The emissions listed below were caculated on the activity rates and emisson factors

mentioned above.
Incineration of industrial waste 1995
Total 3.55
Margin of uncertainty 1.12-11.2

UK: Incineration of industrial wastes (except flaring);
annual emissons[g |-TEQ/a]
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United Kingdom
09 02 05

Incineration of dudges from waste water treatment

09 02 05
Incineration of sludges from waste water treatment

Considered pathways/media:
AlIR

Measurements:

The limited data for UK incinerators suggest an emisson range of 0.04 to 0.85 ng
[-TEQ/mB for post-1985 plants and 7 ng I-TEQ/m:3 for pre-1985 plants 40,42,43>.
Based on these results a value of 0.8 ng I-TEQ/m? for post-1985 (fluidised bed) plants
and 7 ng FTEQ/m?3 for pre-1985 (multiple hearth) plants was sdected for the UK

Sudy.

Plant data:

None

National activity rates:
The nationd activity rate was derived from data on the capacity of sewage dudge
incinerators in 1992 taken from the British Department of the Environment <44>:

Incineration of | 1992

sewage sludge

total [kt/a] 77

UK: Incineration of dudgesfrom waste water treatment;
amount of annually burned sewage dudge

Emission factors:

The emisson factors were cdculated usng the measurement results (see above).
Assuming that per tonne of sewage dudge 11,000 Nm? of gas are emitted the following
table vaues are achieved:
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United Kingdom
09 02 05

Incineration of dudges from waste water treatment

Incineration of dudgesfrom Emission factor
waste water treatment [ug I-TEQ/]
Incineration of sewage sudge, minimum 9
Incineration of sewage dudge, maximum 77
Incineration of sewage sudge, geom. mean 26.32
Incineration of sewage dudge, arith. mean 43.00

UK: Incineration of dudgesfrom waste water treatment; emission factors

Estimation of uncertainty:
The activity rate is deemed to be quite accurate, the emisson factors are of lower

precison:

Activity rate 0

emisson factors 1

total uncertainty |1

UK: Incineration of dudgesfrom waste water treatment;
indices of uncertainty

Estimation of annual emission:
The emissons listed below were caculated on the activity rates and emisson factors

mentioned above.

Incineration of 1995
sewage sludge

Total 2.03
Margin of uncertainty |0.64 - 6.42

UK: Incineration of dudgesfrom waste water treatment;
annual PCDD/PCDF emissionsintotheair [g|-TEQ/a]
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Flaring in gasand oil extraction

09 02 06
Flaring in gas and oil extraction

General Remark:
As far as the combustion of fossl fuds is concerned see 01 01 - 03 01. For the

combustion of landfill gas in engines see 03 01 and for escaping gas 09 10 04
respectively.

Considered pathways/media:
AlIR

Measurements:

Measurement results from the Netherlands are quoted for flaring of landfill gas <9»:

Flaring in gasand oil extraction | 1994
flared landfill gas 0.022
UK: Flaringin gasand oil extraction;

PCDD/PCDF emissions [ng |-TEQ/m™]

Plant data;

None

National activity rates:
According to the UK report 10,039 M of landfill gas are flared every year. The
presented vaue is an estimate of the Department of the Environment <17>.

Emission factors:
The emission factor for flaring of landfill gas is based on results obtained in the
Netherlands <9>. The factor is presented in the following table:

Flaringin gasand oil extraction |Emission factor
[ng I-TEQ/m?|
flared landfill gas, mean 0.022
UK: Flaringin gasand oil extraction; emission factors
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Estimation of uncertainty:
Congdering flaring of landfill gas index "1" was applied. According to the data
mentioned above the following indices were st up:

Activity rates 1
emission factors 1
total uncertainty |2

UK: Flaringin gasand oil extraction; indices of uncertainty

Estimation of annual emission:

With the above data the following annua emissions are obtained:

Flaring in gas 1994

and oil extraction

flared landfill gas 0.22
margin of uncertainty |0.022 - 2.20

UK: Flaringin gasand ail extraction;
annual PCDD/PCDF emissions[g |-TEQ)]
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09 02 07
Inciner ation of hospital wastes

General Remark:

As the UK study points out, the clinical waste incineration in the UK has undergone a
period of rapid change following the introduction of the Environmenta Protection Act in
1990. OId hospitadl-based incineration plants are being largey replaced by larger
modern and centralised facilities, which will be better operated and controlled. The
trangtion was deemed to be substantialy completed by the end of 1995.

Considered pathways/media:
AIR

Measurements:

The UK sudy only quotes one measurement result from Germany <27>

Plant data:

None

National activity rates:

According to the British Department of the Environment 308,800 tonnes of clinica
waste are produced in the UK every year «45>. It is assumed that approximately
260,000 tonnes of the total amount is incinerated. Of this totd, it is assumed that 50 %
isincinerated in old plants:

Incineration of hospital wastes | 1993
in old plants 130
in new plants 130
total [kt/a] 260

UK: Incineration of hospital wastes;
amount of annually incinerated hospital waste
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Incineration of hospital wastes

Emission factors:

The UK study applies a gas generation rate of 12,000 Nm? per tonne of waste for old
plants and 20,000 Nm? per tonne for new plants for calculating emission factors 46>.
Besdes the UK study cites a British investigation published in 1993 @&>. However this
investigation relays on measurements carried out in the pre-1990 period. The emission
factors for modern rotary kiln plants were 3.4 to 6.5 pg I-TEQ/t, for old plants
operating under poor combustion conditions 700 pg FTEQ/t and the median for five
plants was 130 pg I-TEQ/t. The emisson factors in the two tables below are

assumptions taking into concideration German, US and Britsh emission factors.

Incineration of hospital wastes, Emission factor | Emission factor

old plants [ng I-TEQIt] [ng I-TEQA]
old plants new plants

Incineration of hospital wastes, minimum 120 20

I ncineration of hospital wastes, maximum 480 200

Incineration of hospital wastes, geom. mean 240 63.25

I ncineration of hospital wastes, arith. mean 300 110

UK: Incineration of hospital wastes, emission factors

Estimation of uncertainty:
The activity rates are characterised as being rather accurate, the emission factor for old

plants seems to be quite accurate too, while for new plants the uncertainty index "1" was

applied:
old plants | new plants
Activity rates, old plants 0 0
emisson factors, old plants 0 0
total uncertainty old plants 0 1

UK: Incineration of hospital wastes; indices of uncertainty

Estimation of annual emission:

The estimated PCDD/PCDF emissons are ligted in the following table.
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Incineration of hospital wastes

I ncineration of hospital wastes 1993

Annual emission, old plants 31.20
Annual emission, new plants 8.22
Margin of uncertainty, new plants 2.60 - 25.99
Total annual emisson 39.42
Margin of uncertainty 33.80- 57.19

UK: Incineration of hospital wastes;
annual PCDD/PCDF emissons[g|-TEQ/q]
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09 02 08
I nciner ation of waste oil

General Remark:

Asfar as the combustion of coa and other fossl fudsis concerned see 01 01 - 03 O1.

Considered pathways/media:
Atmosphere.

Measurements:

No measurement results are presented for the UK.

Plant data:

None.

National activity rates:
The amount of waste oil combusted in the UK is derived from a publication of the
Chemica and Oil Recycling Association<47s.

Incineration |1994
of waste ail
total 400
UK: Incineration of waste oil; consumption of fuels [kt/a]

Emission factors:
The emisson factors for waste oil combugtion rey on dudies peformed in the

Netherlands <9>. The factors and their means are presented in the table following:

Incineration Emission factor
of waste ail [ug I-TEQ/]
wagte oil, minimal 2
waste oil, maximal 6
waste oil, geom. mean 3.46
waste oil, arith. mean 4.00

UK: Incineration of waste oil; emission factors
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Estimation of uncertainty:
The activity rates and emission factors are consdered to be fairly precise for waste oil

(index 0). According to the data mentioned above the following indices were set up:

Activity rates 0
emisson factors 0
total uncertainty |0

UK: Incineration of waste ail; indices of uncertainty

Estimation of annual emission:

With the above data the following annua emissions are obtained:

Incineration |1994
of waste oil
waste oil 1.38
UK: Incineration of waste oil; annual PCDD/PCDF emissions[g |-TEQ)]
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09 09 01
I ncineration of corpses

Considered pathways/media:
AIR

Measurements:

The UK study presents an emission range for old (41.93 to 71.31 ng I-TEQ/Nm3) and
modified cremators (25.36 to 45.46 ng I-TEQ/NmB) respectivly (both vaues related to
11 % oxygen). From these results a mean of 46 ng I-TEQ/Nm2 was derived.

Plant data:

There were gpproximately 700 cremators in the UK prior to the introduction of the
Environmental Protection Act in 1990 <«46>. About 240 to 270 cremators have
subsequently been replaced or upgraded to meet the requirements in Process Guidance
Note PG 5/2.

National activity rates:
The number of annua cremations for the UK study was taken from the Municipa
Y earbook <48>:

Y ear 1994
Annual cremations | 437,000
UK: Incineration of corpses, number of cremations per year

Emission factors:
Gas generation rates reported in the Netherlands were used for cadculating the maximum
emisson factor out of the measurement results mentioned above <9. The minimum

emisson factor was taken from the Dutch study too:
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I ncineration of corpses Emission factor
[ug I-TEQ/Crem]
Incineration of corpses, minimal 24
Incineration of corpses, maximal 80
Incineration of cor pses, geom. mean 13.86
Inciner ation of corpses, arith. mean 41.20

UK: Incineration of corpses; emission factors

Estimation of uncertainty:

The activity rate (number of cremations) is quite exact, for the emisson factor index "1"

was applied.
Incineration of corpses
Activity rates 0
emisson factors 1
total uncertainty 1

UK: Incineration of corpses; indices of uncertainty

Estimation of annual emission:

The above mentioned data yield the following annua emissons.

Incineration of corpses |1994
Annual emisson 6.1
Margin of uncertainty 19-19
UK: Incineration of corpses, annual PCDD/PCDF emissons[g|-TEQ/q]

Comment:

The UK report points out that discussons with UK cremator manufacturers suggest that
the UK measurements might be eevated because the tested plants were not state of the
art. Emissons from upgraded or replaced plants in the UK may wel be lower, but

emission data from such units are presently not available.
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09 10 04
Land filling

General Remark:

Under this CORINAIR code only dioxins and furans emitted by escaping gas from
landfill Stesis congdered. For the combustion of landfill gas in engines see 03 01 and
for flaring of landfill gas 09 02 06 respectively.

Considered pathways/media:
Atmosphere.

Measurements:
Measurement results from the UK are quoted for dioxin and furan concentrations in

landfill gas (raw gas) <14>:

Plant data;

None

National activity rates:
According to the UK report 4,384 Mms of landfill gas escape from landfills every year.
The presented vadue is an estimate of the Department of the Environment <17>.

Emission factors:
The emisson factors for escaping landfill gas (raw gas) are based on results from the
UK <14. Thefactors are presented in the following table:

Land filling Emission factor
[ug I-TEQ/m?]
escaping landfill gas, minimal 0.0032
escaping landfill gas, maximal 0.0036
escaping landfill gas, geom. mean 0.0034
escaping landfill gas, arith. mean 0.0034

UK: Land filling; emission factors
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Estimation of uncertainty:
Congdering escgping landfill gas index 0" was applied. According to the data
mentioned above the following indices were st up:

Activity rates 0
emisson factors
total uncertainty |0

UK: Land filling; indices of uncertainty

o

Estimation of annual emission:

With the above data the following annua emissions are obtained:

Land filling 1994
escaping landfill gas | 0.0015
UK: Landfilling; annual PCDD/PCDF emissions[g |-TEQ]
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09 10 09
Other - regeneration of activated carbon

General remark:

This type of ingalation is not contained in the catdogue CORINAIR 94. Pants for
regenerating activated carbon and catdysts of industrid chemica processes are
mentioned as potentia sources of dioxin.

Considered pathways/media:
AIR

Measurements:

The British sudy presents no measurement results from the UK.

Plant data:

None

National activity rates:

For the UK study the annua UK capacity was taken from a British publication <49»:

Regeneration of activated carbon |1992
Total [tonneda] 7,800
UK: Other - regeneration of activated carbon;

amount of annually regenerated activated carbon

Emission factors:

Under the assumption the US EPA and the I-TEQ systems are equivdent, US
measurement results in the region of 0.05 ng TEQ (US EPA)/m:2 from 1988 were taken
as the basis for the estimation &0». This value and an assumed gas generation rate of
15,000 m3 per tonne of carbon treated were taken for calculating the emission factor:

Regener ation of activated carbon Emission factor
[Hg I-TEQ/A]
Regeneration of activated carbon, mean 0.75

UK: Other - regeneration of activated carbon; emission factors
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Estimation of uncertainty:

The activity rateis quite exact, for the emission factor index "1" was applied.

Regeneration of activated carbon

Activity rates 0
emisson factors 1
total uncertainty 1

UK: Other - regeneration of activated carbon; indices of uncertainty

Estimation of annual emission:

The above mentioned data yield the following annua emissons:

Regeneration of activated carbon |1992
Annual emission 0.006
Margin of uncertainty 0.002 - 0.019
UK: Other - regeneration of activated carbon;

annual PCDD/PCDF emissions[g |-TEQ/a]
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Forest fires

11 03
Forest fires

General remark:

The UK inventory considers naturd fires (forests and moorlands).

Considered pathways/media:
AIR

Measurements:

None.

Plant data:

Not applicable.

National activity rates:

About 590 hectares of UK forests and approximately 50,000 hectares of moorland are
consumed by natura fires every year &1>. It was assumed that these estimates are
equivaent to a maximum burn of 13,500 tonnes of wood and a maximum of 400,000

tonnes of moorland heather per annum.

Emission factors:

Due to the limited data available on naturd fires, the UK study made two different
gpproaches to estimate emission factors for this dioxin and furan source. The first "open
fire gpproach” uses emission factors for clean wood burning in open domestic fireplaces
from the Netherlands and Germany 9,10>. The Dutch and German emisson factors
were combined giving the vauesin the following table:
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Forest fires

Forest fires (including other natural fires), " open fire approach”

Emission factor

[Hg I-TEQ/]
forest fires, minimal 1
forest fires, maximal 28
forest fires, geom. mean 5.29
forest fires, arith. mean 14.50

UK Forest fires;, emission factors

For the second "soot-based approach” emisson factors from US EPA and from a

publication of H. Thoma were combined and gpplied <52,53>.

Forest fires (including other natural fires), " soot-based approach”

Emission factor

[hg I-TEQA]
forest fires, minimal 18
forest fires, maximal 1,125
forest fires, geom. mean 142.30
forest fires, arith. mean 571.50

UK: Forest fires; emisson factors

Estimation of uncertainty:

Both, the activity rates and the emission factor from the "open fire gpproach” are

consdered to be uncertain (index "1"); while the emisson factor from the " soot-based

approach” was classfied as very uncertain (index "2").

Forest fires

"open fire gpproach”

Activity rate 1
emisson factors 1
total uncertainty 2
Forest fires

"soot-based approach”
Activity rate 1
emisson factors 2
total uncertainty 3

UK: Forest fires; indices of uncertainty

Estimation of annual emission:

Based on the data mentioned above, the following emissions are calculated:
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Forest fires

Forest fires |Other Total
natural fires

Total " open fire approach” 0.07 212 2.19
Margin of uncertainty 0.01-0.7 021-212 | 0,21-21.9
Total " soot-based approach” 1.9 57 58.9
Margin of uncertainty 0.2-19 1.8-1,800 2-1,819

UK:

10

Forest fires; annual PCDD/PCDF emissons|[g |-TEQ/a]
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