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Acronyms

Acronym
AMESA
APCD

BAT

BEP

BEQ

CQ

DIP

di-PCB

DR CALUX®

EFSA
GGMS
I-TEQ

MWI
ng
Nm?

NOXx
OTNOC
PAH
PCB
PCDD
PCDF

\@DD/F/dI-PCB

PFAS
pg
POP
REC
SOx
SVHC
Syctom
TCDD
TDI
TEF

TEQ or WHO-TEC

TW
TWI
.. P
WHO
WLE

Full phase
Adsorption MEthod for Sampling Dioxins and Furans

Air Pollution Control Devices

Best Available Techniques

Best Environmental Practice

Biological Equivalents

Carbon dioxide (chemical formula CO2)

Dossier d'information du public

dioxin-like Polychlorinated Biphenyls

Dioxin Responsive Chemical-Activated LUciferase gene eXpression

European Food and Safety Authority
Gas Chromatography Mass SpectrometryNE& -

The older International Toxic Equivalent (I-TEQ) scheme by the North Atlantic Treaty
Organisation (NATO) was initially set up in 1989 and later extended and updated.
Municipal Waste Incineration

Nanogram; 18 gram

Normal Meter Cubed per Hour; quantity of Gas which at 0 Degrees Celsius and at an
absolute pressure of 1.01325 bar and when free of water vapour occupies the vofume
cubic metre

NOXx is shorthand for nitric oxide (NO) and nitrogen dioxide (NO2)

Other Than Normal Operating Conditions

Polycyclic Aromatic Hydrocarbons

Polychlorinated Biphenyl

Polychlorinated Dibenzodioxins

Polychlorinated Dibenzofurans

Polychlorinated Dibenzodioxins/ Dibenzofurans/ dioxin-like PolychlorinatdteByps
Per- and PolyFluoroAlkyl Substances

Picogram; 162 gram

Persistent Organic Pollutants

Residual Energy Power Plant (Dutch: Reststoffen Energie Centrale), Harlingen, NL
Sulfur and oxygen containing compounds such as SO, SO2, SO3, S702, S602, S20.
Substances of Very High Concern

Metropolitan household waste agency

2,3,7,8-tetrachloordibenz@-dioxine

Tolerable Daily Intake

Toxic Equivalency Factor;

Toxic Equivalent: WHO modified Toxic Equivalency Factor (TEF) values in 2005

ToxicoWatch

Tolerable Weekly Intake

Microgram 16 gram

World Health Organization

Waste to Energy (waste incinerator)



Executive summary

The biomonitoring study 2021 of ToxicoWatch (TW) in Ivry-Sur-Seine reported higHedliglsinin backyard
chicken eggs from private chicken coop owners, as well in samples of vegetation ¢jkecevieee leaves, and
mosses in the area around the waste incinerator IVRY-PARIS XIlII. The dioxin pattemthfoegds are broadly
consistent with those given in the emission patterns from the waste incinerator IVFESYXPARIhe question is
whether the old burning waste facility is responsible for these high resultexifigifound in the chicken eggs
and vegetation. To answer this question, a follow-up study is requested byiC8Re¢Réduire, Réutiliser,
Recycler) on semi-continuous measurements (Adsorption MEthod for SAmpling , AVIH®ANS and furans
(PCDD/F/dI-PCB) provided by SYCTOM, the public owner of IVRY-PARIS XIII wasteapeiated by French
multinational SUEZ. The reports studied by TW include the yearly informegiarh ¢'Dossier d'information du
public",DIP) published by SUEZ under Article R.125-2 of the French Code of Environmedirasakata from the
AMESA semi-continuous dioxin sampling device, and reports by private companies actecbiy SUEZ
(SOCOR AIR and Bureau Veritas) from 2 years of semi-continuous measurements of emissiRg-P&RIB
XIl'in 2020 and 2021.

Semi-continuous measurements of emissions are a major step forward compared to EUsthahddtterm
sampling of only twelve (12) hours a year, pre-announced and under an ideal production siftrasm are
semi-continuous measurements since analysis results can be provided only é8)exnseks. The second reason,
why these measurements can be called 'semi-contin{isubat the technical device, in this case, the AMESA
equipment, is not operating continuously due to events/calamities of incingratiaste process. These
timeframes of events/calamities will be specifically discussed more in detail in this TW report.

The provided data of results of dioxin measurements with the semi-continuous (AMESA) saowlihgtshe
waste incinerator IVRY-PARIS XlII exceeded the European standard of 0.1Np*T&@y once in the two (2)
year measurement campaign of 2020-2021. The last new build and the most modern wastetandiména
Netherlands in 2011, the REC in Harlingen, has exceeded this EU standard twice(#) gemromeasurement
campaign 2015-20217. However, compared with the REC waste incinerator in the Neththdaand=sage dioxin
emissions of IVRY-PARIS Xlll are 3 to 4 times higher for lines 1 and 2, elyspective Netherlands, a
moratorium has been imposed on waste incineratorserefore, a stricter dioxin (only for PCDD/F) limit of 0.01
ng TEQNM? has been set for the last built waste incinerator REC instead of the 33g&l-standard of 0.1
ng TEQNM?. If this stricter standard had been applied to the incinerator IVRY-PARIGn¢Hator, it would
have violated regulations almost all year long.

The emission data show that this waste incineration process is extremely vulnerableb@adests. The sampling
instrumentation has been out of service for nearly 7,000 hours during 2 years for thdggetnio IVRY-PARIS
X1, meaning 291 days or nearly 10 months in 2 years. Outside maintenance hours, thednbaeted more
than 4,111 Z}UE-+ }( % E} o ue A]&eadifd 7 daysSodSimdnths in 2 years. If this is linked to low
temperatures in the combustion chamber, there is a huge problem. The EU regulation mandates armiagte bu
temperature of 850° C for at least 2 seconds resident time in the post-combustio(PZe The number of
events or failures of sampling in IVRY-PARIS XIll is extremely high compared tdyte tfaeiNletherlands for

the same period of two (2) years.

The above-highlighted results of this TW study show indicators of a malfunctioning of thimeiastator IVRY-
PARIS XIll. The question needs to be asked - as well in general - Whiéthey (new) waste incineration is a
sustainable solutiarAnd more specifically for IVRY-PARISEHAUId a (newly built) waste incinerator at all be in
a modern capital city like ParisPhe emission of toxic substancesa serious risk to public health, whiish
inevitably linked to waste incineration as data show, that is why requelgrdjdxin limit to be set to 0,01 ng
TEQ/Nnrdis needed for IVRY-PARIS XlII like REC in the Netherlands. The Istagtturdhg malfunctios during
shutdowns and stanpps could become more transparent and understanddilemonitoring andstricter
enforcementby the government.

1 https://lap3.nl/service/english/



Introduction

Dioxins from industrial emissions are unintentionally produced toxictasdes, so-called
unintentionally produced persistent organic pollutants (POPs/UPOPs). The EU sfordatkistrial
emissions are only based on short-term measurements (12 hours/ydicted under ideal
production processes and pre-announced) of a small group of chlorinated dioxins (PCDD/F/dI-PCB)
Since the total group of dioxins associated with many health problems and diseases for human
populations and the environment, all efforts should be undertaken to elimivatd least do the
utmost to reduce these substances of very high concern (SVHC).

In 2021, ToxicoWatchi'() was commissioned by Collectif BRduire, RéutilisgRecyclérto carry out
biomonitoring research in Paris/Ivry-sur-Seine. Therefore, private chickeowaeps - for the need
of backyard chicken eggs - are approached living within a short distance of the wastatordvi -
PARIS XllI. Also, vegetation (leaves of evergiees) pine needlesand mosses) in the area around
IVRY-PARIS Xlll is used as biomarker samples. The resulfd/éiréssarch in 2021 showed extremely
high values of dioxins (PCDD/F/dI-PCB) in eggs and vegetation, esueujadlsed with other TW-
biomonitoring studies in Europe related to waste incineration (2014-202@) to these alarming
results, it was decided to carry out a follow-up study on the techdmi@ of semi-continuous
measurements (Adsorption MEthod for Sampling, AMESA) for dioxins and REWB/F/dI-PGBom
IVRY-PARIS XIlI.

The Syctom management of the incinerator IVRY-PARIS XllI provided G¥Rsela@iacontinuous
(AMESA) measurements from 2020 and 2021. It is particularly interesting to congpaeeftimance

of the REC incinerator built in 20ihlthe Netherlandsind presented as the most modéiasteto-
Energy (WtE)ncinerator in Western Europe by the Dutch government, with the IVRY-PARIS X
incinerator built in 1969 which is planned to be demolished and replaced by anehy 2024.
ToxicoWatch has experience with studying technical data of waste incineradigarticipated - as an
independent participant/foundation - in several technical working groups in thefatts as well for
SAICM/COPs 8, Stockholm convention (UNEP), in Geneva. The resulidenfd@d end unique TW
study of >20,000 hours (2015-2017) on the semi-continuous (AMESAipandata of the WLE waste
incinerator REC, Harlingen, the Netherlands are used as reference material in this report.

The results of TW-biomonitorinyRY-PARIS X021 show high dioxin levels in eggs of backyard
chickens, tree leaves, pine needles, and mosses in the environmiemy-stir-Seine, around waste
incinerator IVRY-PARIS XIII. Action taken by the French national and localesutieeritis to have
been limited to targeting the egg consumption issue, instead of the source of pdllbtioveverthe
eggs are only an indicator of the presenceof dioxns in the environmental area of research. Banning

the consumption of backyard chicken eggs, as an answer to the reghksbadmonitoring study on
dioxin emissions, is not addressing the real cause of dioxin pollution. Fedbarch is needed to
know how he source(s) of dioxin contaminations can reduce the toxic load in the environnresa by
sound management for the benefit of human and environmental health as a sustaoiatiéns’

2 https://www.iledefrance.ars.sante.fr/polluants-organiques-persistants-lagenoexmegnde-titre-conservatoirge-ne-pas
consommer-les

3 See the Agence Régionale de Santé's "questions and answers" web page https://www.iledefrance..foslsemtesfr
organiques-persistantgansles-oeufde-poulaillers-domestiquase-quil-faut-savoir



https://www.iledefrance.ars.sante.fr/polluants-organiques-persistants-dans-les-oeufs-de-poulaillers-domestiques-ce-quil-faut-savoir
https://www.iledefrance.ars.sante.fr/polluants-organiques-persistants-dans-les-oeufs-de-poulaillers-domestiques-ce-quil-faut-savoir

In April 2023, thégence Régionale de Saptélished a second press release, followed in May 20
by a web page with questions and answers (see footnote 3). Once agaggdmmendation was to
stop eating eggs from domestic hen houses, which extended to the entiieeFl@nce region
(population of 12 million). The recommendation is based on provisional result2Srdamestic hen
houses surveyed. 14 sites were selected around the 3 largest incineratard Bamis (lvry-sur-Seine
Issy-les-Moulineaux, Saint-Ouen-sur-Seine), as well as 11 sites m@e&thdrom a possible source
of dioxins. The provisional results of the study indicate contamination of all the eggjlasainples by
the 3 groups of POPs analysed (dioxins, furans, PCB-dI).

All backyard chicken eggs in the TW-biomonitoring resd¥RW-PARIS XlII of 2021 are selected on
prerequisites formulated in the TW questionnaife European Food and Safety Authg(fySA)
study on dioxins shows dioxins are still a big issue and cannot be nedlBatech contamination is a
major health threat and cannot be dismissed as only an egg problem. Figwe/d psir environment
contaminated with substances of very high concern (SVHC), threatening human healthdieysdigor

the brain, heart, and reproduction system. Working on sufficient regulatioerdorbement at the
source (industry) of SVHC contamination could be a step forward for a more toxic-free world to live in.

Brominated
flame retardants

Phthalates

PBBE

‘DIOXINS
PCDD/F/dI-PCBs

Bisphenol A

Dioxin contamination is not just an egg problem

Figure I 3'LR[LQ F R Q W®rdtj@3tamdgq gobleminfographic TW

The aim of ToxicoWwatch (TW) Foundation, a Public Benefit Organisation $PBQRise public
awareness of man-made toxic substances in our environment. One of thdiefds of research for
TW is biomonitoring emissions of persistent organic pollutants (POPs), suctinssattid PFAS mostly
in relation to waste incineration in Europe.

4 Knutsen HK et al. (2018) Scientific Opinion on the risk for animal and human health related to the presanseantidi
dioxin-like PCBs in feed and food. EFSA Journal 2018;16(11):5333, 331, p. 189



1. The regulatory framework for emissions waste incinerators

1.1. EU Regulation dioxins (PCDD/F) emissions

There are international agreements on emissions of extremely hazardous substahcas dioxins, especially

as they can be transported over long distances. Incineration emissions of diakiesElU are regulated by a
maximumof 0.1 ng TEQIm® for the sum of 7 chlorinated dioxins (PCDD) and 10 chlorinated furans ,(PCDF)

Figures 2 an@. Dioxin-like polychlorinated biphenyls (dI-PCB), brominated (PBBIX&) halogenated dioxins

(PXDDI/F), chlorinated paraffiress well as other substances such as PFAS, are not regulated by EU for waste
incinerator emissionsn the EU-food directives for chicken eggs, limit values2dioxin-like PCBs (dI-PCB) are

included in Figure 5.

EU regulations on 29[chlorinated|dioxins (PCDD/F/dI-PCB) coverage

Dioxin Furan dioxin-like PolyChlorinated Biphenyl
) P DD (75) P DF (135) di-P B (209)
n=7 n=10 n=12

Congeners of chlorinated compounds (chemical GC-MS analysis)

Dioxins, furans (PCDD/F) and dioxin-like PCBs Furans (n=10) Polychlorinated biphenyl (n=12)
|Abbreviation ongene TEF TCDF 2,3,7,8-Tetrachlorodibenzofuran 01| |pca77 3,3 ,4,4"Tetrachlorobipheny! (#77) 0,0001
Dioxins  (n=7) PCDF1 1,2,3,7,8-Pentachlorodibenzofuran 0,03 PCE81 3,4,4" 5-Tetrachlorobiphenyl (#81) 0,0003
TC0D 2,3,7,8-Tetrachlorodibenzo-p-dioxin 11 |pcor2 2,3,4,7,8-Pentachlorodibenzofuran 03 PCB126 3,3',4,4' 5-Pentachlorobiphenyl (#126) 0,1
PCDD 1,2,3,7 8-Pentachiorodibenzo-p-dioxin 1| |HxcoF1 1,2,3,4,7,8-Hexachloradibenzofuran 01| |pcBi69 3,3',4,4'5,5'" Hexachlorobiphenyl (#169) 0,03
HXCDDI 12,347 8 Hexach orodibeno -cosin 01 uxcor 1,2,3,6,7,8-Hexachlorodibenzofuran 01| |pcB10s 2,3,3'4,4'-Pentachlorobiphenyl (#105) 0,00003
D02 1,2,3/6,78-Hexachlorodibenzo-p-coxin 01 Nycors 1,2,3,7,8,9-Hexachlorodibenzofuran 01| |pcei1a 2,3,4,4",5-Pentachlorobiphenyl [#114) 0,00003
HXCDD3 1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 01 i

X HXCDF4 2,3,4,6,7,8-Hexachlorodibenzofuran 01| |pcB118 2,3',4,4" 5-Pentachlorobiphenyl (#118) 0,00003
Hpcpo 122,4,8.7 S eptachlorodibento-p-Hotkin OO peprt 1,2,3,4,6,78-H hlorodibenzoft 0,01| |pcB123 2,3,4,4" 5-Pentachlorobiphenyl (#123 0,00003

ocoD Octachlorodibenza-p-dioxin 00003 [ ooit o e -Heptachlorodibenzofuran 4 .3,44",5-Pentachlorobiphenyl (#123) X
HPCDF2 1,2,3,4,7,8,9-Heprachlorodibenzofuran 001| |PCBIS6 2,3,3'4,4' 5-Hexachlorobiphenyl (#156) 0,00003
OCDF Octachlorodibenzofuran 0,0003| |PcBIS7 2,3,3,4,4' 5" Hexachlorobiphenyl (#157) 0,00003
PCB167 2,3',4,4' 5,5 -Hexachlorobiphenyl (#167) 0,00003
™w PCB189 2,3,3',4,4',5,5"-Heptachlorobiphenyl (#189) 0,00003

Figure 2 EU Regulated overview chemical analyses GC-MS on chlorinated dioxins (PCDBCEH#]I

In the Netherlands, there is a moratorium on incinerators. The most recentlyhsik incinerator in 2011 has
a dioxin (PCDD/F) emission limit value 10 times stricter, 0,01 ndNiE@Han required for other EU countries.

EU regulations dioxins (PCDD/F/dI-PCB) waste iatioe emissions

Dioxin Fura n dioxin-lke PolyCh lorinated Bphen vyl
P DD (75) P DF (135) dl-P B (209)
n=7 n =10 n=12

Waste inci i
aste incineration NOT regulated

Other halogenated/mixed halogen
‘ Limit new incinerator(s) The Netherlands ‘ 0.01 ng TEQ/Nm3

POPs, like PFAS, SCCP, MCCR 3 1w
Figure 3: EU Regulation standards in ng TEQ/ Nm3 for dioxin (PCDD/F) éonissvaste incinerators

‘ Actual limit >20 years old Not regulated
Proposed EU limit| [oXeZENoNol:NslsRan=®)| [y}




TW biomonitoring research on dioxins in eggs of backyard chickens and vedetadised on bioassay
(DR CALUX) and chemical (GC-MS) anabysigplained in Figures 4 and 5.

Chemical analysis (GC-MS) vs Bioassay (DR CALUX)

Halogen elements:

dioxin-like Poly-X-biphenyl
dI-PXB

A e ° e, e e,
GC-MS individual chemical
analyses DR CALUY, analyses of the whole group of
- dioxin-like activity
/— . N
/ N\
// S
' 4 —
/' s =N
/ )
>10000
R 3 substances
\ = % o known and
\ 3. ~EC0
unknown
\ 29 specific p - ~- -
"\ congeners detected_/
p . byGCMS -
Chlorine can R DO,
be substituted R s O-Ou.
by an - Z oy O
p = OO TR | Y o)
other halogen S = i =
. TP 4l n an n| g =
in dioxins, Possib! ekrow and unknown congeners - :
SRNFVTAAT™ M4 L 0
UPOP 7> AP oTwW
Congeners of chlorinated compounds (chemical GC-MS analysis)
Dioxins, furans (PCDD/F) and dioxin-like PCBs. Furans (n=10) Polychlorinated biphenyl (n=12)
[Abbreviation TEF TCOF 2,3,7,8-Tetrachlorodibenzofuran 01| |pce77 3,3,4,4"Tetrachlorobiphenyl (#77) 0,0001
Dioxins  (n=7) PCDF1 1,2,3,7,8-Pentachlorodibenzofuran 0,03 PCB81 3,4,4",5-Tetrachlorobiphenyl (#81) 0,0003
TCoD 2,3,7 8-Tetrachlorodibenzo-p-dioxin 11 |pcor2 8-Pentachlorodibenzofuran 03| |pcB126 5-Pentachlorobiphenyl (#126) 0,1
pcoo 1.2,3,7,8-Pentachlorodibenzo-p-dioxin ' Hxcor1 7,8-Hexachlorodibenzofuran 01| [pci69 ,3,4,4'5,5' Hexachlorobiphenyl (#169) 0,03
HxCoo1 1.2,34,1 3 Hexachlorodibenzo-p-diaxin O | hxcor2 7,8-Hexachlorodibenzofuran 01| |pcsios 2,3,3'4,4'Pentachlorobiphenyl (#105) 0,00003
HACD02 12,3,6,7 3 Hexachlorodibenzo-p-dioxin 011 | hxcors 1,2,3,7,8,9-Hexachlorodibenzofuran 01| |pcB114  5-Pentachlorobiphenyl (#114) 0,00003
HxCDD3 ,9-Hexachlorodibenzo-p-dioxin 0,1 .
HXCOF4 2,3,4,6,7,8-Hexachlorodibenzofuran 01| |pcei1s 2,3,4,4"5-Pentachlorobiphenyl (#118) 0,00003
HpCDD 1,2,3,4,6,7,8 Heptachlorodibenzo-p-dioxin ool | 23467 8 et o dbentof o0 : R
ocon Oetachiondibentop-dioxin 00003 2,3,4,6,7 8-Heptachlorodibenzofuran X PCB123 2,3,44' 5-Pentachlorobiphenyl (#123) 0,00003
HPCDF2 1,2,3,4,7,89-Heptachlorodibenzofuran 001| [pcB1s6 4,4',5-Hexachlorobiphenyl (#156) 0,00003
OCDF Octachlorodibenzofuran 0,0003| |pcBis7 2,3,3'4,4',5'Hexachlorobiphenyl (#157) 0,00003
PCB167 2,3,4,4'5,5'Hexachlorobiphenyl (#167) 0,00003
PCB189 2,3,3,4,4'5,5' Heptachlorobipheny| (#189) 0,00003

Figure 4 Chemical analysis (GC-MS) vs Bioassay (DR CALUX) analysis

Chemical analysis (GC-MS) vs. Bioassay analysis (DR CALUX) & EU Limits dioxin in eggs

dioxin-like Poly-X-biphenyl
dI-PXB

DR CALUX, analyses of the whole group of
dioxin-like activity

/ Bioassay analysis

PCDD/F / EU Limit

PCOD/F/d|-PC8 { EU Limit

>10000
substances
known and
unknown

29 specific /
congeners detected
o bYGCMS

Chlorine can
be substituted

by an <
other halogen Possible known and unknown congeners C B @)
in dioxins, - NS T ek H e o)
UPOP

Figure 5 Chemical analysis (GC-MS) vs Bioassay (DR CALUX) and EU limits for food (Eggs)



1.2 French regulatory framework and IVRY-PARIS XIllI Incinerator

In the French national regulation, the limit value for dioxins (PGDOFFance of 0.1 ng TEQ/Nm? has
been in force since 20062.

Article 10 of this regulation lays down the maximum duration of stops, breakdmvtashnical failures
of semi-continuous measurement devices. During a year, the cumulatwetithe of a semi-
continuous measurement device shall not exceed 15% of the plant's operating time.

The Environmental Authorization of the current IVRY-PARIS Xlll Incineratothstatpermanent
measurement of dioxins and furdns mandatory as part of self-monitoririg calculate the
concentration of dioxins and furans throughout max. 1 month, as well as monthly emfssions.

In the document Environmental Authorization of the future IVRY-PARIS XllI iocitieedimit values
of dioxins (PCDDyBre as follows” (Chapter 3.2.6.5)

- 0,05 ng TEQIm*for measurements with a duration between 6 and 8 hours

- 0,08 ng TEQIM® for semi-continuous measurements

- 0.000231 g TEQ/day for the total average daily average

Chapter 10.2.1.2 is about self-monitoring of dioxins and furans. Thetigbjis to measure both
chlorinated (PCDD/F) and brominated dioxins (PBDD/F) (DAILY emissions)

Chapter 10.2.1.3. is about self-monitoring of dioxins and furans in theomment (Owen +
biomonitoring of mosses and cabbages)

5 FRENCH NATIONAL REGULATION = Arrété du 20 septembre 2002

6 Arrété n°200%028 du 26 décembre 20054ttps://www.val-de-
marne.gouv.fr/contenu/telechargement/6775/49100/file/Arr%c3%aat%c3%a9+pry%c3%a9fectoral+maRiddEa i
7ENVIRONMENTAL AUTHORIZATION OF THE FUTURE IVRY-PARIS XIIl INCINERATOR ioAmét201 888g8sai
23 novembre 2018

8 Arrété d'autorisation n® 2018879 du 23 novembre 2018, Annékapter 3.2.6.5

10


https://www.legifrance.gouv.fr/loda/id/JORFTEXT000000234557/#:~:text=Dans%20les%20r%C3%A9sum%C3%A9s-,Arr%C3%AAt%C3%A9%20du%2020%20septembre%202002%20relatif%20aux%20installations%20d'incin%C3%A9ration,de%20soins%20%C3%A0%20risques%20infectieux
https://www.val-de-marne.gouv.fr/contenu/telechargement/15834/111153/file/Arr%C3%AAt%C3%A9%20d'autorisation%20sign%C3%A9%20(23%20novembre%202018).pdf
https://www.val-de-marne.gouv.fr/contenu/telechargement/15834/111153/file/Arr%C3%AAt%C3%A9%20d'autorisation%20sign%C3%A9%20(23%20novembre%202018).pdf
https://www.val-de-marne.gouv.fr/contenu/telechargement/15835/111157/file/Arr%C3%AAt%C3%A9%20d'autorisation%20sign%C3%A9,%20annexe%20(23%20novembre%202018).pdf

1.3. Emission and food limits dioxin (PCDD/F/dI-PCB) emissions

In Figure 6 below, the middle column shows 33 years of EU policy to reducerdisgiores and dioxin
contamination of food. The European Food and Safety Authority (EFSA) scientificrpaiesv on
dioxin toxicity made a re-evaluation in 2018 and concluded, as anrddvig®) member states, that

the limit for human dioxin uptake from food needs to Bgpg TEQkg/bw/week. This isfactor of 35

more toxicity than previously in 2001 assumed and should, according to thebER8plemented in

EU regulationssa safe limit However, this EFSA advice is not reflected in any EU measurements to
reduce dioxins in food, nor emission regulation of waste incinerators. Fighmn8 the recognition

of the increased toxicity of dioxin to human health, despite these findihigs,has not been
implemented into stricter limits for food and emissions.

Tightening of EFSA Tolerable Weekly Intake (TWI) for DIOXINS and delaying EU regulations

| Dioxins 35 x more toxic | |::»| Emissions limits | g ‘ Food limits eggs |
PCDD/F/dI-PCB PCDD/F | | PCDD/F/dI-PCB
1881/2006

Despite all Best Available Technics 2017: Bioassays EU limit: 3.3 pg BEQ/g fat
In 33 years nothing changed

2005 WHO TEQ: TEF values -10%

2001 EFSA: 14 pg TEQ/kg bw/week 1.75 pg TEQ/g fat

[T | PCDD/F and dI-PCB separately
1997 SCF/FAO/WHO: I [

70 pg TEQ/kg bw/week | 2011: GC-Ms EU limit: 5 pg TEQ/g fat |

[ | | J

2013: GC-MS EU Action limit

| 1989 WHO TEQ: TEF values } [ 1989: Emissions 0.1 ng TEQ/Nm? | | 2006: GC-MS EU limit: 6 pg TEQ/g fat |
|
etw
| Tolerable Weekly Intake food | | Emission (WtE) industry ‘ ‘ Chicken eggs |

Figure 6: Tightening of EFSA Tolerable Weekly Intake (TWI) for dioxins (PCDBE#&&) and delaying EU regulations.

In the EU 2023n0 updating limit over the last 34 years of emission reguktions has taken place
since 1989, despite all the development and application of the best availabletexh(BAT).
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1.4 Unregulated Hazardous substances

Waste incineration results in emissions of a multitude of toxic substasw®es; substances, such as
dioxins, are unintentionally produced by incomplete combustion. Thendioxssion limits required
by the EU only cover 17 chlorinated dioxins and furans (Figure&idition, 12 heavy metals should
be measured periodically. Leaving a lot of polluting substancesydfighrconcern uncontrolled and
unmeasured in emissions of waste incineration by such a limitation of monitoringigBess 7 and 8.

What about toxic emissions waste incineration

Waste incineration

INPUT OUTPUT

WHE incinerator I

Mixed halogenated

WASTE Mixed =AS

halogenated PAH

Mixed halogenated
Dioxins PXDD/F

Brominated Poly Brominated
Dioxins (PBDD/F) diphenyl ether (PBDE)

Middle/Short chain
chlorinated paraffins
(MCCP/SCCP)

Hexachlorobenzene
(HCB)

Bottom ash Fly ash

Figure 7: Toxic emissions waste incineration NOT regulated, Picture TW at REA9K.0-2019.

Limitation of mandated EU regulations

Not EU regulated

Dioxin-like PolyChloor Biphenyls (dI-PCBs)

" Mixed halogenated

Mixed

halogenated PAH PolyBrominated Biphenyls (dI-PBBs)

Mixed halogenated PolyBrominated DiBenzoDioxines/Furans (PBDD/F)

Dioxins PXDD/F
Brominated ] Poly Brominated
Dioxins (PBDD/F) diphenyl ether (PBDE)

Middle/Short chain
chlorinated paraffins
(MCCP/SCCP)

Mixed halogenated Dioxines & Furans (PBDD/F)

PolyBrominated DiphenyEthers (PBDE)

PolyAromatic Hydrocarbon (PAH)

PFOA and PFOS

Hexachlorobenzene
(HCB)

Bottom ash Fly ash All detected in the flue gas with AMESA
long-term sampling

To measure the total toxicity of dioxins and PFAS in the flue gasses
it is recommended to apply bioassay (DR CALUX and PFAS CALUX/FITC-T4)
at the AMESA cartridge as a proposed Best Available Technic (BAT)
instead of only chemical (GC-MS)analyses

Figure 8: Limited measurements and analyses of hazardous emissions of wastatioo
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1.5 Safe limits of persistent organic pollutants (POPS)

Figure 9 shows three groups of persistent organic pollutants (POPs) withotimeirfotency to harm human
health in time perspectives. Tolerable intakes of dioxins are set by the European Faafétgmaluhority (EFSA)

In 2018, the current advice fartolerable intake of dioxins is declared 35 times more stringent than it was set in

2001. However, this EFSA advice has not been implemented into stricteardtafmt food or emissions, for
other persistent organic pollutants (POPs) such as PFAS declared to be more thtamex3g&ic by the EFSA

and Bisphenol A, abbreviated as BPA is found to be more than a factor of 10000 toxic in only 7 years

Although BPA should be largely destroyed by incineratioombustion takes place tgmperatures >850°C it

is assumed that 0.001% of the BPA still will be emitted. BPA is one of the mos¢g@ritrmicals in the world

with an annual production of more than 12 million tonnes in 2022 and thifl rewing. So many plastics are
produced with a content of BPA and with that, the waste stream is full of BRad&is a lot of consumer

% E} U S E u E(E | WMPP «3]vP 3Z % E} p 5« AJoo v}s 38} /E]

VCU}E >

substitutes for BPA are often more hazardous for human health and the environment, that is why they are called
ZE PE S35 o bpcauspofither[even more toxic potency, even though these products are promoted on

§Z Jvepu E u EI § A]l§Z P E&& ®, athough gassitké leakage into the environmewtrir

incineration residues (bottom and fly ash) and emissions.

Persistent organic pollutants (POPs) constitute a significant environmentalirexposl despite increasing
regulations at the national and global levels, the general population contmibesexposedo levels that may

cause lasting health effects such as canaadhormonal disorders ankdarm the immunesystem.

Tightening Tolerable intake of POPs in time by EFSA advise

Dioxins 35 x more toxic | ] PFOA > 2386 x more toxic ‘ ‘ BPA 10000 x more toxic

[
2020: 4.4 ng PFAS /kg bw/week
(PFOA+ PFHXS+PFOS+PFNA)

2018: 2 pg TEQ/kg bw/week 2022: 0.04 ng BPA/kg bw/DAY

2018: 6 ng PFOA /kg bw/week

| 2001: 14 pg TEQ/kg bw/week |

[ B ]
| 1997: 70 pg TEQ/kg bw/week | | 2008: 10500 ng PFOA/kg bw/week | | 2015: 4000 ng BPA/kg bw/DAY
- oTW
| Dioxins (PCDD/F/dI-PCB) | | PFOA | BPA |

Figure 9: Tightening Tolerable intake of POPs in time by European Foddafety Authority (EFSA).

Tightening the Tolerable intake of POPs in time by EFSA advige (]P uE JA «Z}AeU Z}
PFOA (PFAS) and BPA. In 21 years of research dioxins have been found to be 35x more texiotTads
to tightening of safe food and emission standards. PFAS a group of fluorinated compotiedspatlight

in every biomatrices studied in relation to waste incineration. The toxicity ohBsA8en re-evaluated by
factor greater than 2000 over the last 12years

toxicity of specific substances have led to stricter intake of safetg fianispecific substances like dioxir

these days, has hardly been studied in relation to waste incineration. While PFASrmtsgewdominant in
the waste stream and shown by TW research to be thermally persistent. In ToxicoWatch studies, PF4
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1.6  Other Than Normal Operating Conditions (OTNOC)

Interruptions, for diverse reasons, in standard combustion presess calledOther Than Normal
Operating Conditiohs abbreviated as OTNOC. These are moments/events during the waste
incineration process when the required normal combustion is failingtelikperature drops in the
post-combustion zone (PCZ), ID fan failure, start-ups, or a shutddN@Cis directly correlated with

the possibility of high doxin emissions, asresearch on OTNOCeents has shown. The automatc semi-
contnuous measurement system, in this case, AMESK an excellent tool for recording deviating
comlustion corditionsas OTNOGC besidesits initial purpose of dioxin sampling.

Monitoring temperature is important for optimal combustion processes. If the temperatndow in
the post-combustion zone (PCZ) drops under@5@uring an OTNOC, dioxins will be produced (Figure
10). AMESA data registets A v Swhich are vulnerable to dioxin emissions into the envirorihen
The topic of exceeding dioxin emissions during OTNOC is still beinghedeand placed on the
agenda of the Stockholm and Basel Conferences (UNEP, Geneva)dieivented structurally in the
guidelines for incinerators. Li (2018) found high levels of dI-PCB fumndaatiing the start-up and
shutdown (OTNOG).This could also be the case for the fact that high results of dI-PZBYirPIARIS
XIlI are measured in the TW biomonitoring 2021. Dioxin-liBs ([@IZPCBs) had a great application in
all kinds of construction materials and paints and therefore could be kindfi of products of
demolition and dumping. Emissions during OTNOC certainly need to Is¢igmteel in waste
incineration.

OTNOC gives rise to toxic emissions, like dioxins (PCDD/F)
ID fan

Temperatures
furnace
failure — ﬁ
&
o
APCD (Air
Pollution Control

Devices) failures

OUTPUT

WHLE incinerator

p—

Bag filter
bypass

Oxygen (02)
<or>

Temperature
Post Combustion
Zone (PCZ)

Incomplete
combustion

Bottom ash Fly ash

Figure 10: OTNOC situations with potentially high dioxin formation, emissions, pictufé:at REC (NL) 19:0-2019

Other Than Normal
Operating Conditions

Semi-continuous measurements are sensitive to OTNOC but are also the times when samy
be interrupted. The instrumentation of semi-continuous measurements, such as the AMES
have the ability to indicate in the log files, why the sampling was interrupted.

9, Olie K, Esbensen, KH (2018). Emission regimes of POPs of a Dutch incinerator: regulated, measured ang, hidden issue
Conference paper Dioxin.

10Lj M, Wang C, Cen K, Ni M, Li X. (2018) Emission characteristics and vapour/particulate phasaslistiQBDD/F in a
hazardous waste incinerator under transient conditions. R. Soc. open sci. 5: 171079.
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2 Interior IVRY-PARIS XlIl waste incinerator

2.1. Technical overview of the interior of the waste incinerator

Figuresll and 12 are shown the interior of IVRY-PARIS XIllI for a better understandingvedsiee
incineration process. These figures reveal the schematically diffeegygs of cleaning the flue gases.
Therefore, devices are needed which are caligéPdlution ControlDevices (APCD). Figudel shows

the electro filter for catching dust particles, tHRENDXfilter in the production process to eliminate
nitrogen compounds, théabric filter, and the various chemical steps like ammonia, and sodium
bicarbonate. In Figurg2, number 7 is the location where the semi-continuous (AMESA) measurement
equipment vertical is installed.

Coke de lignite

Brileurs de
réchauffage

Briileurs de \ Chaux
démarage

2éme ligne de
traitement des
fumées

identique

Ventilateur
intermédiaire

Ventilateur
de tirage

Dépoussiérage DENOx, DéDiox Neutral.+ DéDiox DéSOx
émentaire

S33NN4 S30 LNJWILIVYL 30 INOIT 3INN.Q IdIONIRId 30 VWIHOS

Figure11: Schematic overview interior Ivry-Par¥élll, DIP
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® syctom
Figure 12: Schematic overview Ivry-Paris XllI, locati®kMESA equipment, DIP 2021

AMESA evaluation waste incineration Ivry Paris XlII, ToxicoWatch May 202 15



The input of 100.000 tons of waste results in the emission@bdiion cubic metres of exhaust gas,
consisting of high amounts of £@lso NOx, SOx, heavy metals, hydrochloride (HCI) and hydcofluor
acid (HF), and dioxins. Besides, the emissions to air, thousands of inomerator residues (like
bottom and fly ash) are produced, loaded with much more hazardous compounds figclvametals,
dioxins (like PCDD/F/dI-PCB), PAH, and PFAS.

Figurel3 gives a technical overview of how the production process function&Rxt-PARIS XIII and
shows the emissions emitted per ton of burned waste.

[TUSINE DINCINERATION DTVRY-PARIS il O - Bilan Annuel 2021 ]
Schéma de principe d'une ligne d'incinération Vente
thermiaue
—> =3
thermique Gaz
Production
Eau ;

4766 N

L

Cendres sous Cendres sous
chaudiéres électrofiitres

7kg

. Envol en installation de stockage de déchets (dangereux ou non)
Lo 01 poler 2022

Figure 13: Technical map how waste incineration process functioned at Ivry-ParigD{P 2021)

LAC §}uU ~7iffeU hA/E —/E /E Z d/KE [KZ hRARIDXE, DASIER DYNFORMATION DU PUBLIC
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AMESA evaluation waste incineration Ivry Paris XIlIl, ToxicoWatch May 202 16



2.2. Semi-continuous measurements

Semi-continuous measurements of the flue gasses have been required diideraewly built waste
incinerators with a permit after 2019, according to the EU regulations. These requirementBesthe
Available Techniques (BAT) documents are meant for all operatite) imgigeration plant$? The
Other Than Normal Operating Conditions (OTNOC), such as start-up and shutloatyet defined

in the EU regulations.

The semi-continuous measurements are a step forward in monitoring emissionazardous
substances from waste incineration, like dioxins (PCDD/F/dI-PCB). The EU regbkadet on short-
term measurements of 6 -12 hours a year, which is only 0.1l% wftal production time. Besides that,
these measurements are pre-announced and taken under ideal productionia@esdiVith semi-
continuous measurements, the emissions of waste incineration can be followedaoaitdred in a
much more realistic manner of waste incineration

Dioxins (PCDD/Fs) are measured according to the European standard specificasiampiong

PCDDs/PCDFs: XPCEN/TS 1948-5. The gas stream is isokineticallyitampl@thm titanium probe
and collected in a replaceable cartridge filled with absorbent materialpfinethane foam, quartz
wool and filled with an adsorbent resin called XAD-2.

AMESA is a commercial brand for semi-continuous technical sampling equipevenal other brands

are operating in Europe. The picture at the right in Figure 14 shows the bluéthdke sampling
equipment on the horizontal part of the chimney at the waste incinerator REC in the Netherlands. The
nozzle or probe of the system is > 6 mm and can be blocked by dust paltithes happens an
automatic cleaning procedure will be started. This standard cleaning progranexakdy three (3)
minutes. In the automatic data file of the AMESA, this can be readtbus® }uu v ~s,Ds,h'Z_X
During this cleaning program, the sampling of dioxins is interrupeaarkably, the nozzles used in

Ivry Paris XIII are for both lines below the mandatory diameter of @niyr mm is applied according

to the documents of SOCOR%&(see also page 37).

Aulr jvYvplpe u cu@E u wié JIZETVe ~WorW&IuJee]}ve

AN U%OIBUP v }vYvulpe v Je}]v VY e]eX
1}EIVe (WE YW &+ E IE E %0 o
ESE] P .00 AJ$Z }JE E E -]vX

A U%O]VPIV(YUE ~3+ A}EBUPdE0A G+ Z]v

JWu XdZ E]EEow =+ ulr }vYvplpeXx

REINMANN Jiirgen, etal.  Sci China Chem ~ May (2010) Vol.53 No.§

up 10 4 samping systems are able o be muplexed
(on the sarme stack with dfferent cartridges
o in 4 different stacks) gas and condensate vansler ine

A1 ] u & @G EYZ Boe ETW UG uUY
D A%E Mylflefiuu AXA9 ] u s <E

AMESA semi-continuous sampling

Op8} EN Do EY GJE~V} «SEN § 32 Figure 1 Functional principle of AMESA continuous sampling.
% EYGZPISZ - 5Z A oE}BP v A]SZ §2%
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Figure 14: AMESA equipment and location position, Picture TW; AMESA equifRieDt(NL)

12 Neuwahl F., et al. (2019). Best Available Techniques (BAT) Reference Document for Waste Intife28ati; EN;
doi:10.2760/761437
13 IDCORair Rapport 20EP093, DOC-PROD-200 REV 08 (08-19), P. 19 and 27
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2.3. Diminished measurement efficiency

The analyses of the emissions are based on the 26 reports from SOGOR 2010 to 202% and
data from the automatic recording system of the AMESA. An important issymiting SOCOR Air
and ToxicoWatch (TW) is the interpretation of the efficiency of semi-continuossiresents.

To illustrate this, SOCOR Air Table in Figure 15 below presents a measuesuit in the SOCOR Air
report from 21.1.2020/13:06 to 18.2.2020/10:11.

Effectiveness measurements (AMESA) dioxin emissions

AMESA file csv | AMESA file csv AMESA file csv/rtf | AMESA file csv/rtf AMESA file rif 4D file rtf file csw
Year | Month Line ‘Start time End time. | Total time dg: Fire on time Fire off (FA) Total time ON AMESA time OFF Events. Events (FA) | ng TEQ/Nm3
| (Adine. (8) [G] (D) Measurement [Mdurat) | [E] total | (F) |
Dec/lan 1 24.12.2019/10:57|  21.1.2020/12:35|  673:38:00 10 | 2 0,004 1
an/Feb 1 3112000/13:06__182.3000/10:11] __ 660:05:00 5 1 1 0,009 2
Febr/Mar 1 18.2.2020/10:22)  173.2020/12:55|  674:32:00) 15 | 1 0,006 3

socorair.

‘l 1. SOCOR Air: 669:05:8099,9 %effective ‘ ' Tableaux récapitulatifs des différentes mesures menées sur la ligne 1
‘l 2. ToxicoWatch: 105:07:08E 15,7 %effective ‘ AMS tituloire réf: IP13 L1 - u° 2566-385
Paramétres Ligne 1
Numéro de série 860263
Version de soft AMESADDAT v2.5.3.0
Numéro du compteur de gaz (type Gallus) 37923011
Début des mesures (date et heure) 21/01/2020 13:06
Fin des mesures (date et heure) 18/02/2020 10:11
us le (jour heure minute) et (heure : minute) S5t ¥
I (pose et retrait de la cartouche) 22105 I 669:05 |
Durée effective de fonctionnement du four * 409:13 105:13
\

jour heure minute) et (heure : minute)
Durée de prélévement de I AMESA l 40907 I 105:07 l ’

Unités Valeurs moyennes
mesurées

Disponibilité du four
ratio entre la durée effective et durée de la période)

po mensuclle de
(ratio entre la durée de prélévement de I'AMESA et la durée de %
fonctionnement du four)
1

Figure 15: Effectiveness measurements (AMESA/SOCOR Air) dioxin emissions

% 15,7

SOCOR Air measures the performance of the AMESA by the time theofireT®/ measure the
efficiency of semi-continuous measurements by the total time the AM&E®#lge is placed in the
chimney. A continuous measurement should be continuous (see Figure 16).

SOCOR Airreparoted v ((]v G}( D ~ }(68%9W ~uE AZ¥Z ZE}v[ }v FvButif

the total period of 4 weeks wittotal of 669:05:00 hoursis considered - showiaagly105:07:00 hours

when the AMESAwas active, with an efficiencyof only 15.7 %is evident. The stated efficiency of 99.9%
misrepresents the actual efficiency of ob$/7 %, which is a huge difference. When the AMESA is not
functioning, it does not mean the activity (burning waste/ or waste orgticg of the incinerator is
stopped. Additional minutey-minute records of the control room of the incinerator are needed to
analyse thefire-off _status and the cause of blocking the sampling process. However, experience,
shows the industry is not very willing to share daiahe incinerator process, prioritising economic
production goals instead of health issues. From TW experiencedws kthat political pressure has

an important role in approving communication of waste incinerating issues with the public.

In summary, additional minute data is needed from the control room of & wasnerator, to have
more informationon the time frames why the AMESA stops functioning with sampling.

VAK KZ I1ZU Z %% }ESe [ «+ Jontinude} RCDD/F, puglévements effectués d@-2819 au 2112-2021,
26 E %%} ESeU *U%%}ES D ~ U ~h ¢ /[WiiU ¢]§ [/AEC suE ~ ]v
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A continuous measurement should be continuous, however, most of the time inters/ptients take
place, as seen in many commands given in the provided data. See theetoh@diur weeks (672 hours)
in the example in Figure 16. The efficiency should be measuree tiynththe cartridge is placed in
the chimney. Then one arrives at a very different efficien®@% if 5591 hours of no measurements
were taken in the chimney.

| Real situation = Semi- i ing > Interruptions/ ‘events’ ‘
o 1 P X XX L X XX
Paramatars | [ o02<0206R | [ ‘fireoff [ra | [ vhevhuer |

Figure 16: Interruptions/events in a sampling period of 4 weeks that shoutdri@uous in ideal situations.

If one calculates the efficiency of senfivS]vpu}lpue u eu@E& u vSe . }v §Z
rather than total time, the outcomes shown for example in Figure 17 can be above 100%.

juu v

TW compared the efficiency of IVRY-PARIS Xl with R&ttlefficiency correlation of actual time.
It can be seen that the efficiency of both IVRY-PARIS Xlll dne€s2is much less than the REC
incinerator in NL. This indicates that there is a lot of room for imprentraspecially since the semi-
continuous measurements do not correspond to the actual emissions, as wilplaéned in the

following chapters. To be short:
The semi-continuous sampling inlVRYPARS AII did not function for nearly 7000 hours in 2020-2021.
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Figure 17: Efficiency semi-continuous sampling Ivry-Paris XllI, line 1,2 vs REC(NL)

Remarkable to notice, a five (5)-hour interruption in the Netherlands ofNMEESA system resulted in
two (2) years of intensive researbi the government and TW. In contrast, AMESA interruptions of
over 5000 hours in IP XlII are hardly explained in the provided reportia@ndocuments provided

for this research.
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In Table lhe log data are summarized of the semi-continuous measurements of the AVHESA s
(Environment) and dioxin analyses are compiled by SOCOR Air. Calculations andnmaeithagsT W

are marked in red with acronyms pladedbrackets. The data in Table 1 concerns the semi-continuous
measurements from 242-2019, starting with line 2 at 10:04 and line 1 at 10:57sd lneeasurements
end on 2112-2021 at 10:51 resp. 11:26. The total production time ofb@erator IVRY-PARIS XIII is
35 432 hours in 2020-2021. The semi-continuous measurements lasted B8108

IVRY Paris XllI - resursemi-continuous measurements line 1 and 2 (201322)
line 1 line 2 Summary
Start time 24.12.2019/10:57 24.12.2019/10:04 24.12.2019/10:57
End time 21.12.2021/11:26 21.12.2021/10:51 21.12.2021/11:26
Incineration 0] 17460:00:44 17477:34:00 34937:34:44
Fire on time 14730:57:00 14562:41:00 29293:38:00
SOCORAIR/AMES "Fire off" time (FA) 2310:08:44 2895:29:00 5205:37:44
AMESA (A) Mdurat 14190:51:00 13810:46:00 28001:37:00
Offline total (oT) I-A 3269:09:44 3666:48:00 6935:57:44
Operational offline OT - FA time 959:01:00 1277:24:00 2236:25:00
Events 2120 5424 7544
"Events" "Fire off* (FA) 37 283 320
Fire on time 84.37% 83.32% 83.85%
"Fire off" time (FA) 13.23% 16.57% 14.90%
M efficientie totaal Mdurat 81.28% 79.02% 80.15%
M efficientie operationeel 96.33% 94.84% 95.59%
TW caleulations [ogfiine total (o7) I-A 18.72% 20.98% 19.85%
Operational offline OT-FA time 5.49% 7.31% 6.40%
Events total 28.10% 71.90%
"Events" "Fire off" (FA) 11.56% 88.44%
Events/week 41 110 151
MIN 0.004 0.008
MAX 0.134 0.094
SOCORAIR Dioxins (ng TEQ/Nm3) AVERAGE 0.044 0.039
>0.01 ng 24 (26) 25 (26) 94%
> 0.05 ng 9 (26) 7 (26) 31%

Table 1: IVRY-PARIS XlIl resumé semi-continuous measurements line21(2610-2021)

C }ve] E]JvP SZ S}S 0 * u%oO]vP SJu U JviOu J¥R 8ZSZ}u(V¥ Wv "] S
semi-continuous measurements is calculated by TW at 81.28 % for line 1@eb#er line 2. These
outcomes are below the limit of monitoring of 85%, as stated in the guiddr®a X 43-13% and
mentioned in a report of ADEMEThese outcomes are a contrast with the outcome of ADEME and the
provided datdby SOCAR Air, most of the time referring to figures above 95% and sesetiem above
100% (6/7/2021, line %.In this report, the premise is considered measurements should be taken
including OTNOC, start-up, shutdown and even under maintenance time. The officulations
exclude 5,205 hours of "no fire". Without the additional data from the cordorh, no judgement can
be made about the potential emissions and certainly not set to zerdbam done now. Precisely
these periods should be investigated and transparently explained to thie.p0bntinuous must be
continuous, under every condition. Another important difference with ADEME is that 20% o
measurements ilfMRYPARIS XIII were above 0.06 ng TEQ/Nm3, and 31% above ting DEGB/NmM3
(Table 2 and)3

15 Guidance GA X 43-139, Rapport 20EP092 rév.02, DOC-PROD-200 REV 08(08-19), PAGE 15/53

16 ADEME (Emmanuel FIANI, Sandra LE BASTARD), RDC Environnement (Xavier LdDIOIE IC/AxevikAr), 2017.

Equipements de mesure de dioxines en semi continu : bilan d&$oog subventionn ¢« % & o[ D X Z %% }ESX 1T % P
77 % %}ES [ o+ ]* p-coptliu]desy PERO/F-21EP094-Revision00, Prélévements effectués du 16 fevrier au 15

U Ee TiITIU % %}ES D ~ U ~h « /WiiU ~]8 [/AEC uE ~ ]v ~08d-
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The data and results of the semi-continuous measurements are shown in Tatde3 s well in Annex
4. Data semi-continuous measurements IVRY-PARIS XllI are provie®C®R Air and AMESA
(Environment)Calculations by TW are given in red with characters placed between brablests are
the calculations of the cartridge change and actual active AMESA time, wlgehetearuption is
included. The last two columns give the efficiency time as represented by SOCORA¢atrdated
by TW. An indicative colour shows the degree of the measured level of diokm$lire tgas: light red
for levels between 0.01 and 0.05 ng THQ? and brown for levels above 0.05 ng TER@F. The
measurements where multiple cartridges were used are shown in gotgbldl results are also
indicated with an indicative colour. For example, the duration timee @drtridgeof 7 hours on 6-7-
2021 is questionable, because dioxin emissions were high at that tisi@nfidrtant cartridges are
exchanged as fast as possible (about 10 minutes) to sample continudnsdimsions.

Slvir A ulr JvYvplpe u cu@E u vIIAEID U] YWV rTITI

IVRY-PARIS Xl 2019-2021 LINE 1
T | e | || e T
| AMESAfile csv AMESA file coe | AMESA fle covfrtf | AMESA file cov/rtf | AMESA file AD fie c3v Diaxins
Year | Month | lne |  Stattime |  Endtime | Totaltime | Cartridgeex | Fireantime Fiee off [FA] | Tatal time ON AMESA tiene OFF | ats | Events(FA) | ngTEQ/Nm3
! 1 A, | © _ (o} (€] total
| owean |1 20.12.2019/10: 21120201235, 673:3800| 48:14:00] 483 2
JaryFeb 1 21.1.2020/13:06 18.2.2020/10:11 €65 0593‘ 00:31:00| 563:52.0C 1
Fobe/Mar 1 18.2.2020/1022, 17.3.2020/12:5% 6743200 00:11:00] 60:42.CC 1
Mrt/ape L 17.3.2020/22:13 18.2.2020/11:56) 704300 00:18:00] U:00:Le o
[AerfMay | 1 14.4.2020/12: 12.5.2020/10:58 0:01:25) 2
(Maykne 1| 125200110 96202001013 112:44:00] 3
w0 e[ 1 | 09.06.20/10: 7.2.20/1051] &72:12:00 0:05.00 1
iihog | 1 7.7.2020/11:21 48.2020/11:18 6254100 616,00 2
T 4.8.2020/11:47| 1920201147 omﬂ 672:05:15] 1
1 29.9.2020/10:53] 5822809 88:12:00 a4 | opss
1 28.10.2020/11:06] 695400 0030 3 R
4 23.412020/1424 6265500 £25519) 0:03.00 2| o0
1 9.12.2020/00: 3700900 37009:2) 0:00:CC o
22.12.2020/11:15 313:4700| 31346200 o:01:CC 1
1 19.1.2021/12:11] : 6711500 0:00:C0 )
| Y 16.2.2021/0951]  670:14:00) 670130 0:01:00] 1
Feb/Mar | 1 15.3.2021/1458 652 n‘ﬂm‘ 520:12:00 132:28.00 1
| MrtJApe | 2 134.2024/11:47) 6915300 6915300 :00:C, o
Apr/May 1 10.5.2021/14:54 €52.08:00] 69208:00| 0:00:CC o
My b 1 1.6.2021/11:22 CE80500) 3093500 358:10:00 2
o mel |1 6.7.2021/07:52] 69208100 2731500 0:00:00 o
oy |1 6.7.2023/14:36| 28.2021/1222] _6452600) 6452609 0:00.00 o
Aug 1 2.8.2021/12:46) 78.2021/11.16 1183000 00:24:00| 11330:00) 0:00.0C° o
o 30.8.2021/11:07, 5513900 00:11:20, 400.01:00| 151:38.00 3
sept 1 i0.8. 27.9.2021/11:44]  672:0590] 6720300 0:03:.00 A
[Septfo| 1 282003/1207]  25.00.2021/1558] 6155100 00:28:00 6755109 0:00:00] o
octivor | 1 25102023/1621)  2311.2021/1050] 6642100 0023300 5832620 75:55:00] 4
Nowdec | 1 a0y | 21022000126 6720000 0031:00) 6715999 0:05:00] 2
ol | 1 zenzaom9p057]  21122021126] 17a6000:88]  25:55:00] 1730:57:00] 2310:08:99 a7 |

Table 2: Semi-continuous measurement 2020-20RY-PARIS XIlII, Line 1

SIvir A ulr JvY¥Yvplue u cp@E u vIIAE]ID U] UWVRITT TN

IVRY-PARIS X1l 2019-2021 LINE 2
S

= 1 Socorair AMESA | AMESA
AMESAfilecsy | AMESA file csv | AMESA file csv/rtf | AMESA file csv/rt! AMESA file rtf file rtf file csv Dioxins.
Year | Month | Line Starttime | End time. | Totaltime | Cartridgeex | “Fire ON" time | “Fire OFF" (FA) Total time ON AMESA time OFF Events | Events (FA)
(4) inc. (8) (© (D) Measurement (Mdurat) (€) total Totsl | Fire OFF" | PCOD/F/
Dec/an 2 24.122019/1004]  21.12020/11:39]  673:35:00 | 673:35:00 0:00:00) 670:10:00 61
Dec/an 2 210120201222 18.2.2020/10:36] __ 670:13:00) 13130:00) 538:43:00 61
Febr/Mar | 2 1822020/10:51]  1732020/12:26] _ 673:38:00 673:34:00 0:00:00)
Mr/dpr | 2 17.3.2020/12:45)  14.4.2020/11:22| _ 67037:00) 670:37:00] 0:00:00)
Apr/May 2 14.8.2020/11:48| 12.5.2020/10:18|  670:30:00) 542:26:00 128:04:00)
May/ne | 2 1255.2020/10:42 9.6.2020/1046 __670:30:00 289:56:00 382:07:00
2000 [ Mo/oe| 2 9.06.2020/11:06, 7.7.2020/1033|  671:07:00) 670:33:00 0:34:00
| uy/nug | 2 7.2.2020/10:39] 4.82020/1047]  672:07:00 | 672 0:00:00)
Avglsept | 2 4.8.2020/11:10, 1.9.2020/12:23) ¥ 420:49:00 252:23:00
Sept 2 19.2020/12:47] 29.9.2020/10:07 622:35:00 00|
Sept/Oct | 2 29.9.2020/10:43] _ 28.10.2020/11:44) 695:58:00 1:03:00)
octiov | 2 28.10.2020/12:09) _ 23.11.2020/15:11] 626:46:00 0:15:00)
Now/oec | 2 23.11.2020/15:37,_ 22.12.2020/12:05) 692:28:00 0:00:00
Dec/lan 2 221220201223 19.1.2021/10:39) 418:58:00 251:18:00 :30:00
Jan/feb 2 1912021/11:01]  162.2021/09:08] 587:43:00 82: 474
Fobr/Mar 2 16.2.2021/09:39, 15.3.2021/14:21 : 200 31
Mac/dpe | 2 153.2021/14:47] __ 13.4.2021/1045) :
ApriMay | 2 13.42021/11:07,  105.2021/14:02 5
May/hne | 2 10.5.2021/14:48] 7.6.2021/11:53) X z E
June 5 7620211210, 10.6.2021/18:37 78:26:41 : 301
June/tuly 10.6.2021/18:52 67.2021/08:51  613:59:00 613:59:00 5 00,
2021 | JuiviAug 2 6.7.2021/09:18 2.8.2021/12:58 651:40:00/ 625:39:00, : :12:00
Aug 2 282021/13:20] 30.8.2021/11:48, 284:19:00| 386:09:00 0:00:00/
Aug/sept | 2 3082021/12:01]  279.2021/12:39 67210700 671:05:00 E
seot/oct | 27.92021/12:38]  23.10.2021//16:18 33| 83:48:00 5385135
ot 23.102021/17:51 | 25.102021/15:21] 45:30:00, 0:00:00)
oct 25.102023/15:47,  27.10.2021/10:42] 42:55:00 0:00:00)
oct 2 27.102021/1057  27.10.2021/17:00 00 6:03:00
OctiMe: L1020/ 1800 | 2311202000038 oA s 245480
Nov/Dec | 2 23112021/1208]  21.122021/1051]  670:43:00) 669:29:00
Totl | 2 | 22122019/1008]  21.12.2021/1051] [ 160800 ) 2967:2016] 13810:46:00 8| |

AT O
T Indicative emizsion soale

TEQ POODJE

Table 3: Semi-continuous measurement 2020-2021 Ivry-Paris XllI, Line 2

AMESA evaluation waste incineration Ivry Paris Xlll, ToxicoWatch May 202 21



Relation interruptions/events and dioxin emissions

2.4.

In the graph®f Figuresl8 and19 relations are shown between events and measured dioxin levels i

lines 1 and 2.

Events Ivry Paris XIIl AMESA line 1 and 2, 22RQ1
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Figure 18: Events VRY-PARIS XIlI, line 1,2 in 2020-2021
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Figure 19: Dioxin emissions compare to the events of IVRY-PARIS XIlI
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2.5. Types of incidents in AMESA records

The semi-continuous method is a huge improvement compared to the mandatsdirments of 6-
12 hours per year. It is called semi-continuous because analytiodb redl not be immediately

available The sampling in the cartridge is four (4) weeks and analysesheitiioal analyses GC-MS

by the laboratory will take another two (2) weeks. This meangtthalt only be known after six (6)
weeks, whether the furnace has performed well or not, no immediate feedhagpkocessing is

possible, Figur20.

Semi-continuous measurements (AMESA) dioxin emissions waste incineration, because:

1. Duration , sampling process (repeated) every 6 weeks ‘

Continuous sampling of the
flue gasses in the chimney of a
waste incinerator for 4 weeks

(672:00:00 hours)

Change of AMESA cartridge
(min 10-30 minutes)

Continuing new period of

Continuous sampling of the
flue gasses for| 4 weeks

IVRY-PARIS XIII:

AMESA nozzle is 5 mm and both chimney pipes for
line 1 and 2 have a diameter of 3,4 meter=0,15%

AMESA data
Computer files

Lab Analyse AMESA cartridge
Lab report (SOCOR Air) files

Laboratory analyses
(of the samples,
collected for 4 weeks in the

~
x AMESA cartridee
Sy

oW [ Cofrac lab: ng TEQ/Nm3 |

‘ 2. Interruptions / ‘events’ |

| ‘ 4 weeks | | | 4 weeks | l | 4 weeks J | | 4 weeks | | l 4 weeks | Il 4 weeks | |

Ideal situation / i
sampling

| | 672:00:00h | | [ 6720000 | | | 672:00:00h | | [ &72:0000n || [ 6720000 | || 672:00:00h | |

| Ideal situation = continuous sampling
| 4 weeks ‘ I

Measure Duration (Mdurat) | | Real situation = Semi-continuoussampling --> Interruptions/ ‘events’ |
X X
4 weeks ! ! Xl ! ! ! x X ! |. X ! X ! !
 — T 1 1 I T 1 1
Parameters I ‘ 02<020GR | ‘ ‘fire off’ / FA | | VH<VHUGR | ‘ 02>020GR ” TRG<TRG- |

‘ Actual measurement time | 581:19:43 h
| Time NOT measured ‘ 90:40:17 h

oTW

Figure 20: Why Semi-Continuous measurements: 1. duration, 2. interruptiemsgev
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A second important argument for referring to these measurements as semi-contiisuthe the
sampling is not consistently continuous, as becomes clear at IP KHIR&QT (NL), some measurement
series were truly continuous, but the measurement series at IP Xlbdharacterised by many
interruptions in sampling monitoring, known ~ A vEhose interruptions are related to failures of
the technical functioning of the incineration process of the waste incine&arapling must proceed

all the time, continuously, even if no waste is incinerated. Dioxirtsecamitted at any time, also with
no waste and no fire. Start-ups and shutdowns are vulnerable to high dioxin ertid$i®asd to all
conditions, combustion is impaired, the so-called Other Than Normal Operationd@sn@iNOC).

The interruption of the sampling of flue gases by the comm&ivrd-off_does not mean combustion
has stopped. The commanfiire-off _can be given for various reasons (see Tdpldaybe the
temperature in the post-combustion zone (PZC), see Angee$s pbelow 850°C adropin the velocity

of the flue gases causes a stop for samplifds does not mean dioxin formation cannot occur.
Sampling can even be stopped manually. It is a limitation that continuous samplbey (éarced to
be) blockedi.e., when velocity drops or inhomogeneimhile it should function under all conditions.
When AMESA (for a short time/3 minutes) is out of operation, automatieahjiray the AMESA probe
and sampling is stopped. Dust eruptions can be carried out without samptiiaxiof emissions as
shown in a TW study of the REC, NL, see f#ilma page 41.

OTNOC situations are vulnerable to elevated dioxin emissions. Tables Bedmd Bommands, that
lead to interruptions of sampling. See for detailed information commands Annex 8.

ODQXDO FRPPDQG &RQWURO URRP WHF
1R ILUH FRPPDQG ) /RZ WHPSHUDWXUHV 6HH SDJH
2[\JHQ OHYHOV 2 XQIDYRXUDEOH FRPE
/IRZ THPSHUDWXUH | /RZ WHPSHUDWXUHV

9HORFLW\ IOXH JDV ,' IDQ GLVWXUEDQFF 6HH SDJH
9+ 9+8*5
3RZHU RII 6KXWGRZQ HOHFWUL

&DUERQ GLR[LGH O XQIDYRXUDEOH FRPE

Table 4: Sample interruptions

Manual command;; f.e. maintenance

FA=No fire, f.e. power-off auxillairy burners

02 > O20GR or < O2UGR: if oxygen is below a minimum value

TRG < TRGMIN: if the temperature of the flue gases falls below a certain value
VH < VHUGR; if the velocity comes below a Imit value

s&Alarm:&:Power on (Power off:), emergency

CO2 > CO20GR or < CO2UGR If the CO2 comes under a certain value

NO Ok L~

Table 5: Codes for termination of sampling, SOCOR Air AMESA data IP XIlI

18 Arkenbout, A., Esbensen, K.H. (2017). Sampling, monitoring and source tracking of Dioxins amither¢ofian
incinerator in the Netherlands, Proc. Eighth World Conference On Sampling And Blenditieg 117

19 Hunsinger, H., Seifert, H., Jay, K., 2003. Formation of PCDD/F during start-up of MSWI

201, M. et al. (2018). Emission characteristics and vapour/particulate phase distributions of PCDD/Floua hasde
incinerator under transient conditions. R. Soc. open sci. 5: 171079.
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2.6. Minimal explanation in public yearly reports of failures

The graph below, Figure 2fh the Dossier d'informationwdpublic(DIP), page 74, SUEZ shows a graph
with a clear decrease in the total duration of incidents, but the numbarcafents is still very high.
The public information report (DIP) provides a short explanation of only 39 miantegives no
explanation for the remaining 2994 hours of incidents as registered in the AMESAgdmptie.

Figure 21 DIP explanation of only 52 minutes(0:12:30 + 0:39:30) of failures

Durée des incidents fours 1 et 2

1
3

H

Cause incident

]

2 | début | debur | OMEMN | Tant |y des

1 Arréd du tratement des
fumées & la sulte dune
avril- i y e variation de pression
21 010421 | 10:24:00 | 010421 | 10:44:00 | 00:12:30 | 00:20:00| o I %o par i
nettoyage des

Arréd du traitement des
Turnées & la suite dune
coupure éactrique du
tableau de commande
|decedomier.

8 8 &8 8 8 3 8 8

mai-21 | 250521 | 01:19:40 | 25005721

3

o

2008 2019 2020 2021

ai Socorair calculation calculation Amesa JRrrM _ Socorair

flecsv | |

calculation
H-K L-J
AMESA offline Events (FA) ng TEQIN

amesa file r

o Socorair
amesa file csv amesa file csv.

amesa file csv.

amesa file csv
| Month | Start time. | End time Total time fire on time. | fire | Total time
Mar/Apr || 15.3.2021/14:47 13.4.2021/10:45 691:58:00 691:58:00 00800 632:57:00 59:01:00___ 59:01:00
Apr/May 13.4.2021/11:07 10.5.2021/14:02 670:30:00 643:26:00 8708 627:23:00 43:07:00___35:39:00
Maydune || 10.5.2021/14:44 7.6.2021/11:53 669:09:00 514:36:00 B3400 503:07:00 166:02:00 11:29:00

Figure21: DIP2021explanation for failures Ivry-Paris XIlI, line 2, April and May 2021 (pa@dé¢ 73-

Every event mentioned in the automatic log files of AMESA is associttiednwinterruption of
sampling. In 2020-1i $Z E A & 660 ~ A vse_  }uvs A]sz juu v
sampling. In minor cases, it is correlated to a technical problem ofathgliag apparatus, such as
blocking the probe with dust particles. Figure 22 presents the total table, 7 5dia events took place

v iTi 8Ju « 8Z Juuv ~(JE }I((_ A« P]JA vX

Conflicting off-line data Socoair/AMESA: line 1 and020t 2021

Hours off line

Durée des incidents fours 1 et 2

3360:00:00
2880:00:00

)
2400:00:00
1920:00:00
1440:00:00 V
960:00:00 I I
480:00:00
= I [ | | I

0:00:00
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Offline total operational offdine Offline total
PIXIN, 1 PIXII 2
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m 2020 w2021 m2020+2021

Off line data semi-continuous measurements
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2.7. Comparison AMESA dioxin emissions IVRY-PARIS XlIl and REC (NL)

TheDossier d'information du pubkbows the dioxin results complying with the EU limit of 0.1 ng TEQ/Nm
One should note, however, that this emission limit has been unchanged yea33 see Figure 6 on page
11. Considered that the European Food and Safety Authority (EFSA) proves witthemsige scientific
studies the toxicity of dioxins is 35 times more than first assumed inA883.2023, only small steps have
been taken to reduce emissions of dioxins by incinerators. In the NetherlandshéNlast built waste
incinerator (WtE REC, 2011) must comply with a limit of 0.01 ngNr&Qfbr dioxin (PCDD/F/dI-PCB)
emissions. Based on this stricter limit of 0.01 ng N&®/IVRY-PARIS XlII fulfils only 6% of the two (2) years
of semi-continuous monitoring if this new limit would be the standatide EU. This means that IVRY-PARIS
XIII emits dioxins 94 % above this applicated Dutch level to be cedsidesafer for the environment and
human health. Every exceeding measurement by the REC (NL) of this linditraf TEBQNmM?® has met an
extended public exposure. In special technical commissions, &éxeseding emissions are thoroughly
discussed and analysed. It is remarkable that waste incinerator IVESYXPIARI a world capital like Paris
can have suchv Z }permit for allowing high emissions of dioxins. Taken the fact that seminoouni
measurements, like AMESA, do not cover full measurements, becaysdangaequipment is hampered at
OTNOC events. If the waste incinerator IVRY-PARIS XIlI shoulatan@ytavith this limit of 0.01 ng TEQ/
Nm?, IVRY-PARIS XllII had to be clasgny time ago.

In Figure23 a comparison is made between the emissions results of IVRY-PARIS XlII andl sl
brown in the dioxin results shows levels above 0.05 ng NIE€3nd orange between 0.01.0.05 ng TEQ/
Nme,

The DIP 2021 (Suez) notes on page 44 that the concentration of dioxins megsAMEDA during the
campaign from 2 to 30 August on furnace 1 exceeded the regulatory liugtofed.1 ng iTEQ NATO/Nm3
set by the decree of 20 September 2002, and comments as follbwsng this campaign, the AMESA
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Figure 23: Comparison continuous measuremeMBR¥PARIS XIIl with REC (NL)

cartridge was sampled for 2 weeks instead of the 4 weeks required @gtiiations. The cartridge sampling
was interrupted because the line was shut down for scheduled mainten@nan this exceedance, and
under article 28 b-1 of the decree of 20 September 2002, aofimaeasurement of dioxins and furans was
carried out on 7 October and a second measurement on 15 Deceffiiese measurements were carried
out on asix-hour sample by the Bureau Véritas laboratory, an organisatiediedrby the French
Accreditation Committee (COFRAC: Accreditation no. 1-6256). The results shows [ed&o0.006
on 07/10/2021 and 0.02 on 15/12/2021] in the table below are below the linoi¢tal
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3. Technical data

3.1 Events of interruptions

The graphs below, Figur@g and 25, shows the totals of events between IVRY-PARIS M4lll. As
comparison, the total events in the incinerator REC in the Netherlands ane Igiis therefore even
more remarkable, that this study by ToxicoWatch is obviously the fasatgse and compare with the
performance of other waste incinerators in Europe. Several articleschrdad in the literature review,

but none of the studies makes statements about the efficiency of semi-continuousrereasts.

Number of events, lvry-Paris Xlll line 1, 2, RECNL
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Number of events
8

2118

1000

1P X1, 1 1P XIII, 2 REC NL
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Figure 24: Comparison events IVRY-PARIS XllI line 1, 2 (2019-2021) and RE015- 2017)
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Figure 25: Number of events IVRY-PARIS XllI, line 1, 2 (2019-2021) and RE(015-2017)
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3.2 Offline time data

In Figure26 belowis given a graph with times the semi-continuous sampling is blpseilven the
data, no sampling and no measurements could have taken place. See Chapteridds reasons.
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Figure 26:0ff-line hours IVRY-PARIS Xl 2020-2021, exclusive maintenance

The graph below in Figure 27 shows the hours, the semi-continuous samploffhvesof lines 1 and

2 of IVRY-PARIS XIlIl and the REC, Netherlands. The maintenancegpehmid The result of offline

of 5 hours and 45 minutes in the Netherlands triggered an extensive investigation by both the
government and the incinerator to find the causes of the problem and tloziagsd high dioxin
emissions. Compared with the results from the Dutch waste incineratoreshés from IVRY-PARIS
XIII are extremely worse. It shows the incinerator of Paris hastargrédhuience on dioxin pollution

than previously thought.
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Figure 27: Off-line hours VRY-PARIS Xlll in 2020-2021 vs REC (NL) 2015-2017, exclusive maintehancge
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3.3 Time clusters of high dioxin emissions

The graph below in Figu&28 presents time clusters of high dioxin emissions measured. The high
emission of dioxins in August 2021 of 0.134 ng TEQ (above tmeitlEi$ measured with a sampling
time of the flue gas for 330 hours. In this period 130 events took plat@robably a restart of the
automatic AMESA monitoring (no mention of the actual use of two (2) cartridges fpetioid).
AMESA was 330 hours offline, meafgp efficiency. Implicating the level of dioxin could be more

because of the seriously interrupted sampling system.
Figure29 shows the off-line hours measured by AMESA of IVRY-PARISwéB|Tarid 2 for two years

(2020-2021) compared with the off-line time of the REC (NL) for two (2€dr5-2017) by AMESA.
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Figure 28: Results dioxin emissions by data of semi-continuous measureMRMBARIS XIII, Line 1 and 2, 2020-202
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Semi-continuous measurements in the cluster of high dioxin results in Febrgast-2021, show
decreased sampling efficiency, 6 shutdowns and 552 ev@gtse 30.Nearly 5 times the EU limit of
0.1 ng/Nm?® was exceeded, while the AMESA was 1339:37:00 hours offline.
Additional minute data from the control room of the incinerator of the time the smmiinuous
measurement was interrupted, is needed to interpret the real impact of the emissidiexiofs.

Paris Ivry Line 1

EU limit
0,1 ng TEQ/Nm3

ng TEQ/Nh

AMESA file csv
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sanFen[ ]
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septioct[]
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High dioxins emissions and poor semi-continuous sneaments performances Ivry-Paris XllI

TW calculation

AMESA file rtf A-D

AMESA
file csv

[ Month

Line

Start time

End time Totaltime | Cartridge ek __rsion time Fire oft_(FA)

Totaltime ON

| AMESAtime 0f

Events (FA] _ng TEQ/Nnj

(A)inc (B) ©

(E)

Feb/Mar

16.2.2021/10:1

132:28:

15.3.2021/14: 652:40100 00:26:00 5200p

Mrt/Apr

15.3.2021/15:2:

13.4.2021/11:. 691:53100 0:00:0t

ApriMay

13.4.2021/11:4;

10.5.2021/14: 692:08100 0:00:0
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RBIERTE

00:26:00 69;
00:26:00 69:
00:23:00 30¢ 3
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Junelduly|
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692:08:00 0:00:0t
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6.7.2021/07: 32
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Figure 30: Data February- Augustus 2021, High dioxin emissions and poor semiraoos measurements performances

In August 2022, Collectif 3R requested such data for 6 periods with ((R@®DD/F) levels above 0,08
ng/ NmPmeasured by AMESA (raw minbieminute data of combustion parameters from the control
room: dust (PM10, PM 2.5 and if possible PM 1); CO; CxHy; S&ONGYE; temperatures in furnaces,
in post-combustion-zones (PCZ), in filtration equipment, and in chim8&&) OM did not respond to

give these das

Collectif 3R then seized the CADA (national commission in charge otifgcifitacess to public

documents for citizens) concernimyVrequest advice sent to SYCTOM.

The CADA issued a favourable opinion on the Collectif 3R request.

The SYCTOM told the CADA:

- that they still refuse to provide access to the raw mioyteinute data over the 6 periods
requested as thigwould require the removal of technical constraints andgthduction of
large quantities of data, since it would require the extractidimes of data for each of the

parameters requested, representing a total of nearly 2.5 mition } E « _

X

- That the communication of raw data, i.e. without correctidogs not allow for a useful
analysis of the operation of an incinerator such as theopamted by SYCTOM, since such
an evaluation, as well as comparisons with other comparable facilitieseid @n corrected
data, as provided for in the regulations in force.
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An exceedance of the EU limit value of 0.134 ng NE®/was observed during the measurement
period from August™, 2021, till AugusB0O™", 2021, see the datasheet belpRigure 31

The 120 events present serious OTNOC situations while the effi@értbys semi-continuous
measurement dropsto49%Z }juu v ~dZ'DdZ' Didmperatupelin the chimney) and four
~0e S]u €ir&Z((~ }uu bloekedthe samplingforabout 335hours. In Figur&1lis highlighted
the command’o fire, while the data for oxygef©,), shows 11.4% and carbon dioxide AG1%
these are typical values of optimal combustion/fire conditions.

Figure 31: Data of August 2nd, 2021, till August 30th, 2021
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3.4 Double cartridge use - Multiple logfiles and interruption times

The sampling of lingin August 2021 is registered by the AMESA automatic system witke pa@te

log files, indicating a second cartridge was involved in the measuremergxglaeation given by
SYCTOMabout these double cartridge log files is a human failure, causetblyrdcian accidentally
pressing SZ Z@&E e+ S[. This 3ipusual event of restarting/resetting the semi-continuous
measurements has more than once taken place, in total six (6) times. In 2021, in.8r#921/11:16
and at line 2 four times: 10.6.2021/18:37 (dioxins 0.074 ng TEQ),2Z21(16:18, 27.10.2021/10:42
and23.11.2021/11:34, See Talile

If the other examples in the table shown below all are due to techniciahéngusn the button is
unknown. Changing cartridges occur sometimes for various reasons. In Harlingen, thigdhappe
times when the cartridges were damaged &yplosiongin the furnace, according to management
REC/NL. If different cartridges were used, a problem arose: how to miAlh2 Huid to get a real
estimation of dioxin emissions of the sample period monitored in two (2) diffendritigas in time.

Use of multiple cartridges for one measurement pob4 weeks , IP XIII 2020-2021

5 multipele cartridges
0 W ERENEY  socorair |
AMESA file csv AMESA file cs AMESA file csvirtf  AMEBASsV/rtf AMESA file rtf A-D file rtf file csv Dioxins
Year Month | Line Start time End time Total time Cartrid gax "Fire ON" time "Fire OFF" (FA) Total time ON AMBSwe OFF| Events| Events (FA) ng TEQ/N|
(A)inc. (B) (©) (DMeasurement (Mdurat) (E) total Total | "Fire OFF | PCDD/F/
2020 Nov/Dec 1 23.11.2020/14:40  9.12.2020/00:59 370:09:00 2800 370:09:0f 0:00:00 256:30;| 113:39:0( 17 0 0.200
Dec 9.12.2020/09:2 22.12.2020/11{15 313:4 313:46:0( 0:01:0f 313:10:¢ 0:37:0C] 10 1 )
2021 Au 1 2.8.2021/12:41 7.8.2021/11:16 118:30:00 00:24t00 11 0:00:0 114:05:f 4:25:00 39 0
e 7.8.2021/11:2 30.8.2021/11:07 551:39{00 00:11:00 4000 151:38:0 216:29:! 81 3
2021 June 7.6.2021/12:Jf 10.6.2021/18:37 78:2!341 00:1%:00 455 72:41:4; 64:30:9 13:56:41f 24 14 0.074
June/July| 10.6.2021/18:52 6.7.2021/08{51 613:54:00 geo! 613:59:0¢ 0:00:! 600:09:| 13:50:00 15 0 .
2021 Sept/Oct 2 27.9.2021/12:38  23.10.2021//16:18 627:39;35 pa e [olo) 88:48:0( 538:51:35 608:22:} 0.031
Oct 23.10.2021/17:5. 25.10.2021/15:21 45:30:00 01:88:0 45:30:0 0:00:0f 45:26:90 0:04:p0 2 0 )
Oct 25.10.2021/15:4f7  27.10.2021/10:42 42:55(00 00:26:00 42:55:0 0:00:0f 5 0
2021 Oct 2 27.10.2021/10:57  27.10.2021/17:p0 6:03{00 00:1§:00 :0360 0:00:0 2 0 0.027
Oct/Nov 27.10.2021/18:4 23.11.2021/11:34 640:47:00 +4BL0Q 543:48:0f 96:59:00 100:15:0(| 96 1

AWESA me OFF
Time - TW indicative sc
0-10min__|
10-59min__|
1-10 hours
10 - 100 hours
100 - 500 hours
> 500 hours

ale

Table 6 Use of multiple cartridges for one measurement period of 4 weeks.

The last measurement in 2021 at line 2 has 3 different log Siesting 25.10.2021/15:47,

27.10.2021/10:57 and 27.10.2021/18:46. A cartridge change tirseawaverage of 24 minutes for
line 1, while the average time for the restart of the AMESA automaticsiyrsyakes more than two

hours (2:37:04 h). Annex 2 shows the original AMESA data files witraribes times in this

measurement when the buttons are pressed from early morning to late at night.

21| ettre ref: IV LE-S T820 0003/Chrono no 44110,-32022
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3.5 Discrepancies in SOCOR Air and AMESA reports

Example: June/Julg021

Figure32 shows the actual operating time of the incinerator of 691:34 hours. fiéhesImarked with

an asterisk to indicate data is provided by SYCTOM. However, the AMESA data show another outcome
of operating time. Again, two separate log files &it&45 and the second ruat 613:59 hours, making
together 619.44 hours. The (FE (_ S]u }( 6TW o comfiictzyith@ata of SOCOR Air vaith
efficiency 0f 99,8 (} & SZ}IV(]E

The discrepancy between data SOCOR Air and AMES20Z1

=

Amesa time: 64:30 + 600:09 = 664:39
Total incineration time: 692:25
AMESA efficiency: 96.0%

27 hours and 46 minutes not measured : :

Availability of fire:

72 hours and 41 minutes no fire E::Z:gg ;i;ig +5:45= 619:44
Efficiency is 89,5% (=619:44/692:25) Total: 692:25 ' '

Figure 32: The discrepancy between data SOCOR Air and AMESA, 7-6-2021

Figure 32 shows the actual operating time of the incinerator of 691:34 hourtin@lie the Table is

marked with an asterisk to indicate data is provided by SYCTOMyvétothe AMESA data show

another figure of operating time: 619.44 (613:59 + 5.45) and expécitife-off time of 72:41:00

ZIWEX /v s SN&a1®) §}S 0 }( id *8}%e Jv §Z DA o u%SPP A E
command. If these events are related to multiple shutdowns, dioxin emissions lgre like

However, during these events, the AMESA was blocked for more than 28 hours, arasu@ment
was possible. The dioxin emissions were likely higher than theureda®.074 ng TEQMn?E. The
efficiency of the AMESA is 96.0%, 28 hours are not sangdedrigur@3, while the velocity in the
nozzle/AMESA probe was zero, data from the control room show the velocity ietigagses is 14-
16 m/s, as well the O2 data show by 12-14% that combustion is imgehd explanation is given in
SOCOR Adt.

227 %0 % }ES [suivi ém sgmi-continu des PCDD/F-21EP098-Revision00, Prélevements effectués du 7 juin au 6 juillet
TITiU eu%%}ES D A~ U ~h « /WiiU ~]8 [/IAEC +uE ~ ]Jv ~38d-
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The discrepancy between data SOCOR Air and AMES20Z1

Data SOCOR Air ‘ Data Control room ‘

AMESA t

AMESA cannot work

if there § no isokinetic Oxygen (O2) level 12-14% =
combustion conditions

Figure 33: Discrepancy between data SOCOR Air and AMESA 7-6-2021

Example August 2021

In the data of SOCOR Air and AMESA of August 2021 a difference is to damtiteéime that the

A(JE Iv_ ]* u v3]}v giediIKVKIZU AE]Jo $Z D "~ PJA +« 3}3 0 }( * u%o
}v_ §Ju  }( Tbhauwy:iinutes), although the AMESA has a measurement duration of 0:00. Also
o]v i A « i116WifA Z}udHEine/ U]AZStybi§al phenomenon if there are problems on one

line the other show problems as well. This underlines the neeth&icontinuous functioning of
AMESA, Figure 34.

Figure34 'LV FUHS D-QREXintd hetvieen data SOCOR Air and AMESA 2-8-2021
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Example September 2021

SOCOR Air shows in Figure 35 the fire was on 673:57:00 hours. HoveeddEHBA data, divided in

two separate log files, No. 48, and No. 7, mention 88:48 in theuirsind 45:30 in the second run,

together iTOWi6 Z}uE+ }( 8}5 o "(]JE }v_ SJu & p((3}&8 Auwsvy p(YN@d=1i-
The AMESA sampled 653:48 hours of the total of 673:43 hours, with 19,9%bborsasured.

Figure 35: Discrepancy between data SOCOR Air and AMESA 27021

Example October 2021

In October/November 2021, sampling is blocked for 107:09 hours (Table 8), witbriéd (Figure 36

0 (S« v 0 8Ju * "& _ }luu v }( 6NONBFP ZFUES ~ANSPfinedee XideZ” ((] 1] v C
of the semi-continuous measurements (Table 7: E.Time) decreased to a chlalla¢eof 83.9%, not
complying with the 85% of the minimal limit (set for the performance ofANEESA equipment
according to guidance GA X 43-13%owever, SOCOR Air in Table 7 calculates the efficiency of the
semi-continuous measurement (AMESA) at 93,9%. The result ofllyees of dioxins is 0.052 ng TEQ/

NN,

[ Fireon time[ Fire off (FA)] Totaltime N  AMESAtime OFF | Events|  EvefRa)] [ ng TEQINn]3 E.Fir¢  E. Tin
| 588:26:00 755500 557:12:00  107:09]00 312400 34 | 4 4 0 947%  83.9¢

Table 7: Event data of four (4) times "fire-off" stops.

23 Ratio of sampling time to operating time >85%, guidance GA X 43-139, Rapport 20EP092 rév.02, DOC-PROD-200 REV
08(08-19), PAGE 15/53
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Figure 36: AMESA-data: measurement summary and left events during measurement

Table 8: AMESAGDWD 62&25 $LU 5DSSRUW GchitiiiBSRCODH--2KR1DR-REVBIOVGOP L
3UpOQYHPHQWY HIITHFWXpV GX RFWREUH DX ,3QRYH®REUAGT,Y U\VXX
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3.6 Isokinetic sampling

The commandVH<VHUGRccurs very frequently in semi-continuous data files of IVRY-PARIEXIII.

of the causes of this command is the blocking of dust particles prabe of the AMESA equipment,

see Figure 14, page .IThe sampling tube may have become clogged by a dust particle, causing the
velocity (VH) to fall below a set velocity limMitHHUGR). A program is then started to clean the tube
with a blow to flush the blocking particl&uring this process, dioxin sampling is interrupted for exactly
three (3) minutes.

The velocity is produced by the ID fan and has in IVRY-PARIS Xl alspegtd. Remarkably the
limit of velocity in IVRY-PARIS Xlll is set at a value of whafs leads to a lodf interruptions in
sampling of the flue gasds the Netherlands, this value was set at 1.5 m/s to prevent unnecessary
stops during sampling. They are blocking AMESA sampling results in anpamtiegreof emitted
dioxins.

In the SOCOR AIR documents is mentioned that the diameter of the probesinvBaXIll is 5
millimetres, while theeUregulations of semi-contiuous sampling require probes > 6 mm. This could

be also a reason for the many blocking problefilke sampling. No explanation is given in the provided
reports about the use of a smellprobe than prescribed.

There are two emergency fans in case the ID fan fails. Thetgapatiassociated velocities of these
auxiliary fans are known as how often they are set in line.dds velocitgt the incineratorREQNL)
is set with a much higher velocity of 17 m/s to dilute the toxic substances in the air.

Figure 37 shows a sampling interrupt@B6 hours during the full operation of the incinerator due to
the interruption of the commandvVH<VHUGRThis long interruption of sampling gives a substantial
bias in the measurements of dioxins. The interrupted measured emissionfldialins was 0.098 ng
TEQ/NM just a little bit under the limit of 0.1 ng TEQH.

Figure 37: Measurement 15/03/2021 to 13/04/2021 with nearly an exceedihg dfoxin limit
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3.7 Start-ups & shutdowns

Start-up conditions are problematic events in waste incineration productiongs@Eeoncerning the
emissions of hazardous substances. In the literature, start-up ewentiescribed as moments with
high dioxin emissions, which only stabilise to normal levels after about 15 dagsaph of the total

number of shutdowns/startpsobserved in IVRY-PARIS Xlll and the REC (NL) is presemteel &8 Fi

Figure 38: ShutdownVRY-PARIS XIlII, Lines 1,2, vs REC (NL)

The start-up of the incinerator IVRY-PARIS XIll is initiated with untneatefiom short oakoffcuts.?

The flue gas treatment lines are equipped with burners suppligdnaiural gas. These burners are

for the start-up and for maintaining temperatures above'858 the post-combustion zone (PZC), see
Annex 5. ] +« A}} v v Su@ongodd diel fuel  ]e JvP pe Jv §Z 1 u EP v
compressors which ensure the supply of air to the incinerator. Not clear isatigy @i this fuel oil of

non-road diesel and how this contributes to the dioxin emissions, no analyteéd gpadvided.

TheDossier d'information du publi®IP¥® mentions 24 and 21 start-ups and shutdown frequency in
resp. 2020 and 202The difference could be explained by DIP assuming cold start-ups, with@efur
shut down for more than 48 hours. A hot start-up, less than 8 hours, witlenegistered by DIP. In
the Industrial Emissions Directive 2010/75/EU (Integrated PollutioarRi@vand Controfy the need

to reduce the frequency of OTNOC to reduce emissions @irtteeunderlined in BAT #8A frequency

of 3 start-ups per year is considered a norm for normal operating incinerd&rshich is significantly
less than the many start-ups observed at IVRY-PARIS XIII.

3.8 Measurements of start-ups IVRY-PARIS XIllI

24 Hung et al. Continuous sampling of MSWI dioxins, Chemosphere, Volume 145, 2016, Pades 119-

25 Dossier d'information du public 2021, page 15

26 Dossier d'information du public 2021, page 25

27 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32010L0075

28 Neuwahl F. et al (2019. Best Available Techniques (BAT) Reference Document for Waste Incineration; EUR 29971 EN
29 TejimaH, Nishigaki, M, Fujita, Y, Matsumoto, A, Takeda, N and Takaoka, M, 2007. Characteristics of dioxin emission at
startup and shutdown of MSW incinerators, Chemosphere, 66t1123.

30 David T. Suess D.T. (2009). Development of Startup and Shutdown Permit Limits Based Upon Historical Dat
Combustion Sources Monitored by Continuous Emission Monitoring Systems
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The shutdowns and start-ups of IVRY PARIS XIlII are monitored by BurasuMech is accredited by
COFRAC (COmité FRancais d'ACcréditdtion)20-2021, eight shutdowns and four start-ups were
sampled and measured. In addition to dioxins (PCDD/F) and diexidBs (dI-PCBs) PAH, heavy
metals and volatile organic substances as benzene are also measuredndt passible to carry out
sampling according to the guidelines of EN-13824-1. Therefore, thsuneenent results are not
accredited and are expressed in units such as "piece, extract, flaskigige8%below. This makes it
impossible to interpret these measurement results. In addition, it isnalsdear at what point of the
start-up or shutdown the sampling took place. As explained in the next chdmemoment of
sampling is essential. Also, it is not clear in this when the diffeREDDAilters (Air Pollution Control
Devices) are powered up and/or shut down.

It is important to monitor start-ups and shutdowns, as these events arey lwigbteptible to dioxin
emissions. However, it does not appear to be technically possiblerkoaacording to the guidelines,
nor to provide an alternative calculation. This leaves the main soofrcliexin emissions out of the
picture.

Figure 39: Dioxin (PCDD/F) lab measurement units (Veritas report 2020-2021)
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Measurement of dioxin emissions (PCDD/F) during the start-up is performed in Lg&ssirile the
procedure of the start-up lasts about 32-50 hours. No data is givehich moment of the start-up
measurementis undertaken. No elaboration of the results, no explanation of the results in fldmmn
or extrait. It is not clear how these comprehensive reports can be usedlitaevtne effectiveness of
reducing hazardous substances such as dioxins (PCDD/F), PAH, VOC, anet&lealty addition, it
should be emphasised, that significantly more start-ups and shutdowns haweplake than these
monitored events, Figure 40.

Figure 40: Dioxin (PCDD/F) TEQ values, Ivry-Paris XIII start-up on 3-9-2021, of line 2

31 Mesures de émissions atmosphériques, démarrage du four no. 2. Rapport : 9275363/22.1.4.R, bureau Veritas, 02/09/2021,
page 115/134

40



3.9 Measurements of start-ups REC, The Netherlands

In the Netherlands, the measurements of the start-up can be diwdedour phases: Flushin@ghe
time when the interior of the incinerator is intensively clean&ug-heating Waste feeding, and
Regular combustigrrigure 41.

Figure41: Start-up stages of a waste incinerator

The figure above makes it clear, that it is important when the measurements areptakenPhase 1 when the
waste incinerator is cleaned turns out to be extremely sensitive to high dioxin emissjpasally if unfiltered
dust is blown out of the chimney. Because there is no waste to be incineratesl cfiltebe set off, EU Directive
2010/75/EW? However, blowing unfiltered dust into the environment is in principle forbidtlen.

TW research has revealed that cleaning dust occur by emitting dump stacks while thewslglE&t/out of order
and the bag filters were bypassed in a repeated 3-minute frequency, Figure 42

Figure 42: Dust dump stacks in relation to bypass bag filter and AMESA inteongptREC/NL

32 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32010L0075
33 Neuwahl F. et al (2019. Best Available Techniques (BAT) Reference Document for Waste Incineration; EUR 29971 EN
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3.10 Corrected and uncorrected dust data

It is important to study uncorrected data from emissidmsFigure 43 below an example of dust
emissions during a start-up of corrected and uncorrected data from the incindR&G in The
Netherlands, all conform to the legal rules.

The measurements of dust (total particulate matter) must comply with the mangtetandardt EN
13284-1, with an emission limit of 5 migf® for the EU. The two graphs in the figure show the
difference between corrected and uncorrected (raw) datedust emissions. The graph at the right
shows the officially reported dust emissions during the start-up. Thedgcaph is uncorrected and
at the right the data table, where dust emissitwysauxiliary gas burners have been omitted (natural
gas) However, during heating up, dioxins will be formed, de-novo synthesis AdrrirPthe soot stuck
at the inside.

This publication is allowed by official regulation because ghartare (still yet) excluded from EU
regulations. Just because no waste is there to be burneat, least that is the rationale behind this
policy. The second graph shows clearly the start-up is problematic in theoanu$siust with
substances of very high concern (SVHC). This figure highlights the biasedviesulthe results are

legally corrected. B v.Z 0 V[ (u 00o]vP A]3Z v SuE o P ewith dioxids during pe 3

start-ups of waste incinerators.

Figure 43: Dust emissions (PM10) and start-up waste incineration
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4, Conclusion

This report is about semi-continuous measurements (AMESA) of dioxin emissions-BARIR XIII (IP-XIII) in
2020:2021. The research is based on reports and documents of AMESA, COFRAC, SOLIGR, Aind the
Dossier d'information du publibIP), all provided by the organisation of C3R.

Semi-continuous measurements are made in 4-week periods and are a good step forveamitbinng emissions
of substances of very high concern (SVHC) such as dioxins (PCDD/F/dI-PCB)eeteaastifincineration. The
former EU requirement was and still is in many countries based on only 6di® dfodioxin emissions
measurements in the chimney during optimal incineration conditions and is performied gre-announced
visits. However, long-term measurements, like the AMESA, are natumrg measurements, as sampling is
stopped during OTNOC. Nor are continuous measurements made during maintenance [peeodsno waste
is incinerated, dioxins are likely to be emitted during such maintenance opstatispecially when the waste
incinerator is restarted with a stamfp.

In summary the AMESA measurements IP-XIII concerning operation hours:

Total waste incineration time in 2020-2021 was 34,937 hours.

Total semi-continuous measurements by AMESA in 2020-2021 were 28,001 hours.

A total of 6,936 hours were not sampled meaning 20% of the AMESA measurement was off-line.
A total of 7,864 events were registered to block the AMESA measuring system.

= Th Th TH

Other findings in this study are:

f Considerable differences are found between AMESA and SOCOR Air data regarding combustion. Minut
data from the incinerator control room are needed to determine the actual dioxin emissions.

f The provided documents about OTNOC as well as start-up and shutdown cannot be subject to
interpretation due to the use of non-convertible measurement units such as pg/flacon, ng/piéece,
pg/tube, or pg/extrait.

f The nozzles, part of the AMESA equipment, used in IVRY-PARIS Xllbeatte lfoes below the
mandatory diameter of 6 mm, only 5 mm is applied.

f High frequency of 45 start-ups in the two lines in two years.
f Juu v e }( 2F(E ~& ¢+ E u vs]}v iTi 8Ju * Jv §Z % E}A] § X
f Missing emission data for 6,936 hours of measurements during OTNOC.

The provided data of semi-continuous measurements in this report are compared with thosenofrtbator
REC in the Netherlands, which has an emission permit of 0.01 ng TE&fdoor 10 lower than IP XIII.

a. IP Xlll exceeded the Dutch limit by 94 %.
b. A factor of 15 more interruption times of IP XIII (2,597 and 2,994 vs 173 hours for the REC).
c. A factor of 4-10 more interruptions/events of IP XIII (2,120 and 5,424 vs 523 events for the REC).

In the urban environment of the national capital city Paris, almost 7,000 dfalissurbed combustion conditions
(OTNOC, shutdowns, start-ups) have occurred without measurements of dioxin emis2i@28-2021. The
AMESA equipment was out of operation during these OTNOCSs. To fill this datangpprént data is needed
from the control room of the waste incinerator IP-XIII of uncorrected minute data petatares, dust, NOX,
CO, and velocity, among other parameters, to research the performance and unmonitored dioxin erfitssions
BREV-2019 mentioned all efforts and best available techniques (BAT) shoulgldmeited for sound
management, according to performing the utmost to reduce emissions of hazardous sepsach as dioxins
into the environment for the protection of human health. A proper working continuous ne@asnt system is
essential to monitor even during other than normal operating conditions (OTNOC).
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Annex

Hidden emissions waste incinerator
IVRY-PARIS XIlI

AMESA semi-continuous measurements
2020 - 2021
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Annex 1:

AMESA data, August 2021

Number 22.1A 0.134 ng TEQ/Nm3

TW 7.1 begin end totaltime fire on time fireoff Amesa time Offline total offline Events

Total 02-08-21/12:46__|07-08-21/11:16 118:30:00] 118:30:00]  00:00:00]  114:05:00) 4:25:00 36

100% 0%| 96%) 4%| 4%

Specific 06-08-21/04:34__|06-08-21/07:14 02:40:40[TRG < TRGMIN
06-08-21/09:39_|06-08-21/10:59 01:20:00[TRG < TRGMIN
07-08-21/09:04__|07-08-21/10:44 2 01:40:40|TRG < TRGMIN
07-08-21/10:54__|07-08-21/11:14 00:20:00

no shutdown command

Number 22.28B 0.134 ng TEQ/Nm3

TW 7.2 begin end total time fire on time fireoff Amesatime Offlinetotal offline operational Events

Total 07-08-21/11:27_[30-08-21/11:07 551:39:00] 240:44:00]  310:55:00]  216:29:00) 0:30:30 81

44%) 56% 39%) 0%

Specific 07-08-21/18:21 |07-08-21/18:58 00:30:30TRG < TRGMIN
08-08-21/07:58 _|21-08-21/19:13 323:00:00|Mai /No fire
21-08-21/20:50_|22-08-21/03:55 07:05:00 No fire
22-08-21/06:14_|22-08-21/06:50 00:36:00 No fire
21-08-21/20:50_|23-08-21/18:24 45:34:00 No fire

total time 376:45:30
stop 30-08-21/11:07 665:44:00
Arch. |Nr. : |end |Tota|time |ﬁre on time |f'|re off |Amesa time (| ) |0fﬂine total |0fﬂine op. |Events |Events (FA) |ngrEQ/Nm3
5 | 2 [ 2820211286 | 782021/11:06 | 1183000 | 1183000 | 00000 | 114:05:00 [ 425000 42500 | 39 | o0
| 7.82021/11:27 | 30.8.2021/11:07 | 551:39:00 | 400:01:00 |  151:38:00 | 216:29:00 [ 335:10:00] 183:3200 | 8 | 3
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Annex 2  Multiple uses of cartridges25-10-2021, line 2

Three (3) different sheets are rolling out for this measurement. Prohalthe same cartridge, only
push the button. If different cartridges were used, the question aridesvathe results are calculated.

48



Annex 3:
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Semi-continuous measurements XP XIlI, line 1
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Annex 4:

Line 2 Semi-continuous measurements XP XIlI

AMESA evaluation waste incineration Ivry Paris Xlll, ToxicoWatch May 202
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Annex 5 Post-Combustion Zone (PC2)
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Figure 44: Post-Combustion Zone (PCZ), REC (Nlg)novo syntheses of dioxins in relation to temperatures.
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Annex 6 NOXx emissions

The graphs of the emissions of NOx of IVRY-PARFgMId 45, are based on the data the incinerator
provided for the first half year of 2022. Figure 46, puts the NOx sefulVRY-PARIS XllII in the context of
the worldwide emissions charts with France at position number 8. The irfoineaa a DeNOX installation

to reduce the NOx emission to an acceptable level of less thand.080x/Nm. In the graphs below are
several unexplained drops in the NOx data stops. It would be interéststgdy uncorrected data to
determine the reason for these drops. From the experience of atbierators, this could be an exceeding
of the NOx upper limits and that is why the values are set matoaiyo.

Daily averages of NOx emissions, Paris Ivry XIII

NOx emissions 2022, line 1
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Figure 45: Daily averages of NOx emissions Ivry-Paris XIlI, Line 1 and 2, 2022
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Figure 46: Annual nitrogen oxides (NOx) emissions worldwide in 2020, source:
https://www.statista.com/statistics/478831/leading-countries-basedtrogen-oxide-emissions/
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Annexe7: Emissions Benzene and Carbon Monoxide

Several volatile organic compounds were also measured in the start-ughatddven monitoring
reports of Verita¥. Table 10 gives the emission result of benzene with 1.75 nmigtni750
microgram/Nm?® in the emission gas of IVRY-PARIS XllII. In the Netherlands, thdmmiisof 5
microgram/Nm?, with an obligation to minimise emissions.

Table 9: Ivry-Paris Xl data of Benzene in start-up measurement.

Carbon monoxide

Figure 47 shows the graph of carbon monoxide emissions at the 3-9-2820nlit indicated in the
Veritas reports but not discussed further and no semi-continuous measurement toelapthat time.
Carbon monoxide is associated with incomplete combustion and hence dioxiatiém. In the
Netherlands, CO emissions above 150 ppm for a half hour are not alloweslalnquality directive
(2008/EC/50), the EU set a limit value for carbon monoxide (@@)aim quality directive (2008/EC/50)
of 10 milligrams per cubic metre (mg/m3) for daily 8-hour mean valuese(sion factor ppm to
mg/Nm? = 1.25)%

Figure 47: Carbon monoxide, Ivry-Paris XllII, September 3rd, 2020

34 Mesures de émissions atmosphériques, démarrage du four no. 1. Rapport : 9275363/11.1.4LRy &litas,
02/09/2020 au 03/09/2020, page 11/215

35 https://www.eea.europa.eu/data-and-maps/figures/carbon-monoxi@dnour-meankimit-value-for-the-protectioref-
human-health-5
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Annex 8:

Codes used in AMESA
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AMESA evaluation waste incineration Ivry Paris XIlIl, ToxicoWatch May 202
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AMESA evaluation waste incineration Ivry Paris XIlIl, ToxicoWatch May 202
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