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GMR Endurvinnslan ehf - Utbléstursmaelingar

1 Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjonustuna Syni ehf. tok ad sér meelingar i Utblaestri
fré 68rum reykhafi verksmidju GMR Endurvinnslu ehf. & Grundartanga. Ut um reykhafinn
streymir Utsog fra loftraesikerfi verksmidjunnar. I reykhafnum var maeldur hradi og hitastig
Utblasturslofts, rykmagn, (SOy), vetnisklérids  (HCI),
vetnisfliorids (HF), klérs (Cl,) og a dioxin/farénum. Pungmalmar voru einnig efnagreindir
i Utblaestrinum.

styrkur  brennisteinsoxids

Siur og dioxin og Utskolun var efnagreint & rannsdknarstofu Marchwood Scientific Services

i Bretlandi. Nidurstédur meelinga sjast hér i téflunni ad nedan.

Allir Utreikningar i toflu 1.1

og losunarmork sem eru skilgreind par midast vid
stadaladstaedur (STP), 273K (0°C) og 101,3 kPa, purrt loft.

1 N/m3 svarar til eins rimmetra af lofti vid stadaladstaedur.

Tafla 1.1.1 Nidurstédur meelinga i atblzestri

Meelingar i utblaestri
Meeligildi Utstreymis-

Mezlipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 6,2 mg/Nm3 20 mg/Nm3* 0,9 kg/klst | 3x30 min
Brennisteinsoxid (SO.) 3,5 mg/Nm? 50 mg/Nm? 0,5 kg/klst | 3x30 min
Vetnisklorid (HCI) 0,0 mg/Nm? 10 mg/Nm?3 0,0 kg/klst | 3x30 min
Vetnisfliroid (HF) 0,0 mg/Nm3 1 mg/Nm?3 0,0 kg/klst | 3x30 min
KI6r (Cly) 0,0 mg/Nm3 3 mg/Nm?3 0,0 kg/klst | 3x30 min
Dioxin /Furdn (I-TEQ) (Sia /XAD-2) | 0,003 ng/Nm? 0,1 ng/Nm3 0,0 pg/klst | 4x60min
Hg 0,0 mg/Nm3 0,050 mg/Nm3 - 3x60 min
> Sb+Pb+Cr+CN+F+Cu+Mn+V+Se+ 3x30 min
Te+Ni+Co+Sn 0,04 mg/Nm?3 0,25 mg/Nm?3 -
CO; 0,0% - - 3x30 min
Hitastig maelibunadar 8,5°C - - -
Hitastig utblasturslofts 19°C - - -
Rakainnihald utblasturslofts 2,3% - - -
Loftprystingur & meelistad 751,2 mmHg
Lofthradi utblasturslofts 22,2 m/s - - -

139.728

Loftmagn Nm3/klst - - -

*Losunarmork gilda til 1. mars 2016
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2 Maelingar

2.1 Melingar i Gtblaestri

2.1.1 Hradamelingar
Lofthradi var meeldur i pversnidi reykhafs i 6 punktum, sbr. mynd hér ad nedan®.

Tafla 2.1.1 Helstu kennistzerdir reykhafs a maelistad

Staerdir Eining
Innra pvermal reykhafs 1,57 m
Flatarmal reykhafs 1,94 m?

Tafla 2.1.2 Nidurstodur hradameelingar

Stada i rds

Pkt. nr. (cm) Meazeldur hradi
1 7,0 22,7
2 23,0 23,1
3 46,3 21,7
4 110,7 20,5
5 133,9 22,4
6 150,0 22,9

Medalhradi vi,= 22,2 m/sek
Raunloftflaedi= 154.719 m3 /kist

2.1.2 Heildarryk
brju ryksyni voru tekin med ryksafnara med glertrefja siu. Ryksafnaranum er stungié inn i
reykhafinn og loftstraumur sogadur Ut i gegnum hann med jafnhradasynatoku (isokinetic
sampling). Nidurstodur maelinga eru gefnar i eftirfarandi toflu.

1 Fravik fra ISO 9096 stadlinum sem gerir rad fyrir ad meelt sé i 6 punktum a tveimur linum sem eru
hornréttar hvor & adra i maeliplaninu. betta orsakast ad pvi ad einungis eitt gat er adgengilegt til
meelinga & reykhafi.
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Tafla 2.1.3 Nidurstéodur rykmaelinga

Ryk i utblzestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Rykmagn (purrt)
1 5,8 mg/Nm3 1,3 mg 13:13-13:43 5,9 mg/Nm3
2 8,4 mg/Nm? 1,9 mg 14:18-14:48 8,6 mg/Nm?
3 4,0 mg/Nm? 0,9mg 15:02-15:32 4,1 mg/Nm?
2.1.3 Annad

Suarefni i Utblaestrinum meeldist ad medaltali 20,9%, rakainnihald Gtblasturslofts var um 2% og
hitastig pess 19°C ad medaltali

2.1.4 Brennisteinsoxid (SO)
Brennisteinoxid (SOx) var meelt med Madur GA-12 Plus gasmaelitaeki.

2.1.5 Vetnisklérid (HCI)

Vetnisklérid (HCI) var maelt samhlida rykmaelingum og dregid i gegnum glerfléskur med
vokvalausn (afjéonad vatn).

2.1.6 Vetnisfluorid (HF)

Vetnisfldorid var meelt samhlida rykmaelingum og dregid i gegnum glerfloskur med voékvalausn
(0.1 M NaOH).

2.1.7 Kiloér (Cl2)
Klér var maelt samhlida rykmeelingum og dregid i gegnum glerfloskur med vokvalausn (H2S0.).

2.1.8 Dioxin/faron

Dioxin og furén voru meeld i utbleestrinum med jafnhradasynatoku. Notud var s.k.
JFilter/condenser" adferd skv. IST EN 1948.

2.1.9 Pungmalmar

Eftirfarandi pungmalmar voru efnagreindir i siu og styrkur peirra reiknadur i rummali
utblasturslofts. Malmar voru meeldir med ICP-OES eftir upplausn i saltpéturssyru og peroxidi
skv. EPA aderd nr. 3051. Styrkur pungmalma i Utblaestri sést i toflu 1.2

e Kuvikasilfur (Hg)
e Summa: Antimon (Sb), Bly (Pb), Krém (Cr), Syanid (CN), Jarn (Fe), Kopar (Cu),

Mangan (Mn), Vanadium (V), Selenium (Se), Tellerium (Te), Nikkel (Ni), Kdbolt
(Co) og Tin (Sn)
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3 Maelinakvamni
3.1.1 Meelinakvaemni

Taflan hér ad nedan synir nakvaemni, gefna upp i %, sem buast ma vid i maelingunum ef
notadar eru peaer adferdir sem visad er i eda fra framleidanda teekjabunadar.

Tafla 3.1.1 Nakveemni i maeldum gildum

Malinakvaemni

Meelipattur % nakvaemni Meeliadferd
Ryk +15% ISO 9096
TOC +15% -
HCI +30% EN 1911
HF +20% ISO 15713
co 5% Skv. framleidanda gasmeaelis
NOx 5% Skv. framleidanda gasmaelis
SO, 5% Skv. framleidanda gasmeelis
NHs 120% -
0, 5% Skv. framleidanda gasmaelis
Pungmalmar +15% EPA 3051
Dioxin og furon +30% EN 1948
Hradi +3% ISO 10780
Hitastig 5% EN 14790
Raki 120% EN 14790
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Vidauki 1 - Nidurstoédur efnagreininga
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NIDURSTODUR EFNA- OG ORVERUGREININGA

Syninr.: E-5493 — 5495-15

Gerd synis: Siur Méttekid: 16.09.2015
Sendandi: Verkis Rannsakad: 16.09.2015
Synataka: Verkis Verkkaupi: Verkis v/ GMR endurvinnsla

pyngd fyrir  Pyngd eftir
Merking notkun notkun Ryk
Nr. Synis synis (9) (@) (mg)
E-5493 Sia nr: 2 1,4081  1,4094 1,3
E-5494 Sia nr: 3 1,4630  1,4649 1,9
E-5495 Sfa nr: 4 1,5853  1,5862 0,9

Athugasemdir: Siurnar voru purrkadar i 103°C i 2 Klst.

Reykjavik, 17. september 2015

Hordur Olason
Efnaverkfradingur

Nidurstddur eiga einungis vid um pad syni sem melt var.

l)pplysingar um adferdafraedi, ndkvaemni og neemni adferda ma fa hja Rannsdknarpjénustunni Syni hf.

Oheimilt er ad afrita profunarskyrslur nema i heilu lagi ef ekki liggur fyrir skriflegt sampykki fra Rannsdknarpjonustunni Syni ehf.
Sidalafl

RANNSOKNARPJONUSTAN SYNI EHF. « LYNGHALSI 3 » 110 REYKJAVIK « KT. 410493-2689 « SIMI 512 3380 « FAX 512 3399



MARCHWOOD SCIENTIFIC SERVICES
i Unit 1A.2(a) North Road
Mss Marchwood Ind. Park
Marchwood
\—/ Southampton

Marchwood Scientific Services $S040 4BL
Verkis Ltd TEST REPORT
Armuli 4 —

L Certificate No. | 115/8518rev2
IlOEi ngkjawk Page 1 of 2
celan Date received | 18/09/2015
27 October 2015 Ref. VeAir/115/8518
Dear Sirs,

Re. Analysis of Air Emission Samples-

Please find below the tabulated results for the samples received for analysis.

Results of Analysis-

Dioxin Samples-

Sample ref. XAD-1 Filter 10&washing, XAD (plus washing bottle) were extracted and analysed and the results are
reported separately as attached

Metals, Cyanide and Fluoride-

Filter 2 was analysed and the results are reported below-

Analysis Filter 2 Units
Mercury (Hg) <1 ug
Cadmium (Cd) 1.9 g
Antimony (Sh) <1 ug
Arsenic (As) <1 ug
Lead (Pb) 2.8 g
Chromium (Cr) <1 ug
Copper (Cu) 3.7 g
Vanadium (V) <1 ug
Nickel (Ni) <1 ug
Selenium (Se) <1 ug
Tellurium (Te) <1 [T0s]
Manganese (Mn) | <1 [T0s]
Cobalt (Co) <1 [T0s]
Tin (Sn) <1 [T0s]
Cyanide <100 [T0s]
Fluoride 41 0]

Marchwood Scientific Services
Registered in England No. 03604766
Registered Office: 371 Millbrook Road West, Southampton, Hampshire, SO15 OHW. lof 2



HCI , HF and Cl> Analysis-

A series of filters/solutions were supplied for analysis of HCI, HF and Cl.-

Analysis HCI-1 | HCI-2 | HCI-3 | Units

HCI 0.02 0.01 <0.001 | mg/sample

Analysis Filter 3 | Filter4 | HF -1 HF-2 HF-3 Units

HF 0.16 0.15 <0.001 | <0.001 | <0.001 | mg/sample
Analysis Clz-1 Clx-2 Clz-3 Units

Cloy <0.001 <0.001 | <0.001 | mg/sample

# determined as chloride

*Supplement to test certificate 115/8518rev

Reported by:

Position:

J Fursman 4’\"“ ;

Director

For/on behalf of Marchwood Scientific Services Ltd

Marchwood Scientific Services
Registered in England No. 03604766
Registered Office: 371 Millbrook Road West, Southampton, Hampshire, SO15 OHW.
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MSS

371 Millbrook Rd West

N\ / Southampton
»
Marchwood Scientific Services 5015 OHW
Tel: 02380 786979
Name of Client : Verkis Ltd, Test Certificate No: 115-8530
Address : Armuli 4, 108 Reykjavik, Iceland
ANALYSIS OF PCDDs and PCDFs
Job Reference: 0
Sample Identifier : XAD-1 Filter 10&washing Date of Receipt : 18/09/15
Sample No: 115-8530 Date of Analysis : 26/09/15
Order No: 0 Date of Report 30/09/15
Sample Type: Stack
Sample Condition : normal
Instrument ;. Micromass Ultima NT Test Method : 2002
GC Column : DB5 Blank : 210915
Calibration File : 250915 Sample Size : 1.0
expressed as ng /sample
Congener Conc TEFs TEQ! TEQ? DL REC%' REC%?’
2378-TCDF 0.0078 0.100 0.0008 0.0008 0.0004 62
12378-PCDF 0.0067 0.050 0.0003 0.0003 0.0003 105
23478-PCDF 0.0122 0.500 0.0061 0.0061 0.0003 64
123478-HxCDF 0.0116 0.100 0.0012 0.0012 0.0003 73
123678-HxCDF 0.0124 0.100 0.0012 0.0012 0.0003 75
234678-HxCDF 0.0197 0.100 0.0020 0.0020 0.0003 67
123789-HxCDF 0.0024 0.100 0.0002 0.0002 0.0003 108
1234678-HpCDF 0.0505 0.010 0.0005 0.0005 0.0003 73
1234789-HpCDF 0.0075 0.010 0.0001 0.0001 0.0004 87
OCDF 0.0274 0.001 0.0000 0.0000 0.0004 52
2378-TCDD 0.0005 1.000 0.0005 0.0005 0.0003 71
12378-PCDD 0.0034 0.500 0.0017 0.0017 0.0004 68
123478-HxCDD 0.0046 0.100 0.0005 0.0005 0.0003 76
123678-HxCDD  0.012 0.100 0.0012 0.0012 0.0003 77
123789-HxCDD 0.0091 0.100 0.0009 0.0009 0.0003
1234678-HpCDD  0.142 0.010 0.0014 0.0014 0.0005 70
OCDD 0.383 0.001 0.0004 0.0004 0.0005 51
TEQ (I-TEQ) 0.019 0.019
* Isomer Not detected TEQ! Concentration of Non Detected
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor TEQ? Concentration of Non Detected
Conc Concentration Congeners at Zero
DL Detection Value Uncertainty 15%
REC Recovery
Reported by : K Pettit Signature : A/ar-( /gtﬁd

Position :  Technical Manager

Page 1 of 1



-, VERKIS
\ %

GMR endurvinnslan

@MR Endurvinnslan ehf.
Utblastursmeaelingar

Verknimer:14004-001 11/2015




% VERKIS GMR Endurvinnslan ehf.- Utblastursmaelingar

GMR ENDURVINNSLAN EHF.-UTBLASTURSM/ZELINGAR

GREINARGERD
VERKN’L'JMER: 14004-001 DAGS: 2015-11-02
VERKPATTUR: 01 NR.: 04
UNNID FYRIR: GMR Endurvinnsluna ehf.
VERKEFNISSTIORI:  Birgir Tomas Arnar
HOFUNDUR: Birgir Témas Arnar YFIRFARID: KRH
DREIFING: Haraldur Thorlacius, GMR Endurvinnslan ehf., Gudjon Jénsson, VSO Ra3gjof.
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GMR Endurvinnslan ehf - Utbléstursmaelingar

1 Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjonustuna Syni ehf. tok ad sér meelingar i Utblaestri
fré 68rum reykhafi verksmidju GMR Endurvinnslu ehf. & Grundartanga. Ut um reykhafinn
streymir Utsog fréd ofni verksmidjunnar. I reykhdfnum var maeldur hradi og hitastig
Utblasturslofts, (S0y), (HCD,
vetnisfliorids (HF), klérs (Cl,) og a dioxin/farénum. Pungmalmar voru einnig efnagreindir
i Utblaestrinum.

rykmagn, styrkur brennisteinsoxids vetnisklorids

Siur og dioxin og Utskolun var efnagreint & rannsdknarstofu Marchwood Scientific Services

i Bretlandi. Nidurstédur meelinga sjast hér i téflunni ad nedan.

Allir Utreikningar i toflu 1.1

0g

stadaladstaedur (STP), 273K (0°C) og 101,3 kPa, purrt loft.

1 N/m3 svarar til eins rimmetra af lofti vid stadaladstaedur.

Tafla 1.1 Nidurst6dur meelinga i Gtblaestri

losunarmork sem eru skilgreind par midast vid

Meelingar i utblaestri
Meeligildi Utstreymis-

Mezlipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 19,7 mg/Nm3 20 mg/Nm3* 0,3 kg/klst | 3x30 min
Brennisteinsoxid (SO.) 26,0 mg/Nm3 50 mg/Nm3 0,4 kg/klst | 3x30 min
Vetnisklérid (HCI) 0,0 mg/Nm3 10 mg/Nm?3 0,0 kg/klst | 1x30 min
Vetnisfliroid (HF) 0,1 mg/Nm3 1 mg/Nm?3 0,0 kg/klst | 1x30 min
KI6r (Cly) 0,0 mg/Nm3 3 mg/Nm?3 0,0 kg/klst | 1x30 min
Dioxin /Furon (I-TEQ) (Sia /XAD-2) 0,15 ng/Nm3 0,1 ng/Nm3 0,4 pg/klst | 4x60min
Hg 0,0 mg/Nm3 0,050 mg/Nm3 - 3x60 min
> Sb+Pb+Cr+CN+F+Cu+Mn+V+Se+ 1x30 min
Te+Ni+Co+Sn 0,01 mg/Nm?3 0,25 mg/Nm?3 -
CO; 1,0% - - 3x30 min
Hitastig mzeliblinadar 2°C - - -
Hitastig utblasturslofts 62°C - - -
Rakainnihald utblasturslofts 1,5% - - -
Loftprystingur & meelistad 760,6 mmHg
Lofthradi utblasturslofts 12,8 m/s - - -
Loftmagn 15.910 Nm3/klst - - -

*Losunarmork gilda til 1. mars 2016
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2 Maelingar

2.1 Melingar i Gtblaestri

2.1.1 Hradamelingar

Lofthradi var maeldur i pversnidi reykhafs i 6 punktum, sbr. mynd hér ad nedan?.

Tafla 2.1 Helstu kennistaerdir reykhafs a meelistad

Steerdir Eining
Innra pvermal reykhafs 0,74 m
Flatarmal reykhafs 0,43 m?

Tafla 2.2 Nidurstodur hradameelingar

Stada i rds

Pkt. nr. (cm) Meazeldur hradi
1 3,3 12,5
2 10,9 13,7
3 21,8 13,4
4 52,2 12,1
5 63,1 12,1
6 70,7 13,0

Medalhradi vin,=12,8 m/sek

Raunloftflaedi= 19.818 m3/kist

2.1.2 Heildarryk

Prju ryksyni voru tekin med ryksafnara med glertrefja siu. Ryksafnaranum er stungid inn i
reykhafinn og loftstraumur sogadur Ut i gegnum hann med jafnhradasynatoku (isokinetic
sampling). Nidurstodur meelinga eru gefnar i eftirfarandi toflu.

1 Fravik fra ISO 9096 stadlinum sem gerir rad fyrir ad meelt sé i 6 punktum a tveimur linum sem eru
hornréttar hvor & adra i maeliplaninu. betta orsakast ad pvi ad einungis eitt gat er adgengilegt til

meelinga & reykhafi.
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Tafla 2.3 Nidurstodur rykmeaelinga

Ryk i utblaestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Rykmagn (purrt)
1 53,1 mg/Nm? 27,3 mg 13:20-13:50 53,9 mg/Nm?3
2 3,3 mg/Nm3 1,7mg 14:00-14:30 3,4 mg/Nm3
3 1,7 mg/Nm3 0,9mg 14:50-15:20 1,8 mg/Nm3

2.1.3 Annad

Suarefni i Utbleestrinum meaeldist ad medaltali 19,7%, rakainnihald Gtblasturslofts var um 1,5%
og hitastig pess 62°C ad medaltali

2.1.4 Brennisteinsoxid (SO)
Brennisteinoxid (SOx) var meelt med Madur GA-12 Plus gasmaelitaeki.

2.1.5 Vetnisklérid (HCI)

Vetnisklérid (HCI) var melt samhlida rykmeaelingu og dregid i gegnum glerflésku med
vokvalausn (afjéonad vatn).

2.1.6 Vetnisfluorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingu og dregid i gegnum glerflosku med vokvalausn
(0.1 M NaOH) og greint sem ryk i sium.

2.1.7 Kiloér (Cl2)
Klér var meelt samhlida rykmeelingu og dregid i gegnum glerflosku med vokvalausn (H2SO4).

2.1.8 Dioxin/faron

Dioxin og furén voru meeld i utbleestrinum med jafnhradasynatoku. Notud var s.k.
JFilter/condenser" adferd skv. IST EN 1948.

2.1.9 Pungmalmar

Eftirfarandi pungmalmar voru efnagreindir i siu og styrkur peirra reiknadur i rummali
utblasturslofts. Malmar voru meeldir med ICP-OES eftir upplausn i saltpéturssyru og peroxidi
skv. EPA aderd nr. 3051. Styrkur pungmalma i Utblaestri sést i toflu 1.2

e Kuvikasilfur (Hg)
e Summa: Antimon (Sb), Bly (Pb), Krém (Cr), Syanid (CN), Jarn (Fe), Kopar (Cu),

Mangan (Mn), Vanadium (V), Selenium (Se), Tellerium (Te), Nikkel (Ni), Kdbolt
(Co) og Tin (Sn)
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3 Maelinakvamni
3.1.1 Meelinakvaemni

Taflan hér ad nedan synir nakvaemni, gefna upp i %, sem buast ma vid i maelingunum ef
notadar eru peaer adferdir sem visad er i eda fra framleidanda teekjabunadar.

Tafla 3.1 Nakvamni i maeldum gildum

Malinakvaemni

Meelipattur % nakvaemni Meeliadferd
Ryk +15% ISO 9096
TOC +15% -
HCI +30% EN 1911
HF +20% ISO 15713
co 5% Skv. framleidanda gasmeaelis
NOx 5% Skv. framleidanda gasmaelis
SO, 5% Skv. framleidanda gasmeelis
NHs 120% -
0, 5% Skv. framleidanda gasmaelis
Pungmalmar +15% EPA 3051
Dioxin og furon +30% EN 1948
Hradi +3% ISO 10780
Hitastig 5% EN 14790
Raki 120% EN 14790
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Vidauki 1 - Nidurstoédur efnagreininga
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B.t. Birgis Témasar Arnars
Armiila 4 S Y N I
108 Reykjavik
NIDURSTODUR EFNA- OG ORVERUGREININGA

Syni nr.: E-6093 — 6095-15

Gerd synis: Siur Mottekio: 13.10.2015

Sendandi: Verkis Rannsakad: 14.10.2015

Synataka: Verkis Verkkaupi: Verkis v/ GMR endurvinnsla

byngd fyrir  Pyngd eftir
Merking notkun notkun Ryk
Nr. Synis synis (2) (2) (mg)
E-6093 Sia nr: 2 1,4537 1,4810 27,3
E-6094 Sfa nr: 3 1,3455 1,3472 1,7
E-6095 Sia nr: 4 1,3990 1,3999 0,9

Athugasemdir: Siurnar voru purrkadar vid 103°C 1 2 klst.

Reykjavik, 16. oktéber 2015

HSS‘B\/\( Olason

Hordur Olason
Efnaverkfraedingur

Nidurstodur eiga einungis vid um pad syni sem melt var.
Upplysingar um adferdafradi, ndkvemni og nemni adferda ma fa hja Rannséknarpjénustunni Syni hf.
Oheimilt er ad afrita préfunarskyrslur nema { heilu lagi ef ekki liggur fyrir skriflegt sampykki frd Rannséknarpjénustunni Syni ehf.

Sida 1 af 1
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MARCHWOOD SCIENTIFIC SERVICES

Unit 1A.2(a) North Road
Marchwood Ind. Park

Marchwood
S — e Southampton

Marchwood Scientific Services S040 4BL
VerkisLtd TEST REPORT
Armuli 4 —
108 Reykjavik Certificate No. 1F}5/‘93)710‘£;)f X
lceland - S

Datereceived | 16/10/2015
Dear Sirs,

Re. Analysis of Air Emission Samples-

Please find below the tabul ated results for the samples received for anaysis.

Results of Analysis-

Dioxin Samples-

Sampleref. XAD-1 Filter 10&washing, XAD (plus washing bottle) were extracted and analysed and the results are
reported separately as attached

M etals, Cyanide and Fluoride-

Filter 2 was analysed and the results are reported bel ow-

Analysis Filter 2 Units
Mercury (Hg) <1 g
Cadmium (Cd) 2.2 Ug
Antimony (Sb) <1 Hg
Arsenic (As) <1 Mg
Lead (Pb) 11 g
Chromium (Cr) <1 Hg
Copper (Cu) 4.0 Hg
Vanadium (V) <1 Hg
Nickel (Ni) <1 Hg
Selenium (Se) <1 Hg
Tellurium (Te) <1 Hg
Manganese (Mn) | <1 Mg
Cobalt (Co) <1 g
Tin (Sn) <1 Hg
Cyanide <100 Hg
Fluoride 55 g

Marchwood Scientific Services
Registered in England No. 03604766
Registered Office: 371 Millborook Road West, Southampton, Hampshire, SO15 OHW. lof 2



HCI ,HF and Cl, Analysis-

A series of filters/solutions were supplied for analysis of HCI, HF and Cl -

Analysis HCl -1 | Units

HCI 0.02 mg/ sample

Analysis Filter 3 | Filter4 | HF -1 Units

HF 0.05 0.04 <0.001 | mg/sample

Analysis Clx-1 Units

Cloy <0.001 | mg/sample

# determined as chloride

Reported by: J Fursman e

Position: Director
For/on behalf of Marchwood Scientific Services Ltd

Marchwood Scientific Services
Registered in England No. 03604766

Registered Office: 371 Millborook Road West, Southampton, Hampshire, SO15 OHW.
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4 M ss \ 371 Millbrook Rd West

N\ s Southampton

Marchwood Scientific Services 5015 OHW
Tel: 02380 786979
Name of Client : Verkis Ltd, Test Certificate No: 115-9709

Address : Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0

Sample Identifier : XAD and Filter 1 Date of Receipt : 16/10/15
Sample No: 115-9709 Date of Analysis : 26/10/15
Order No: 0 Date of Report : 27/10/145

Sample Type: Stack
Sample Condition : normal

Instrument : Micromass Ultima NT Test Method : 2002
GC Column : DB5 Blank : 191015
Calibration File : 251015 Sample Size : 1.0

expressed as ng /sample

Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF  3.44 0.100  0.3438  0.3438  0.0018 95
12378-PCDF  0.635 0.050  0.0318 0.0318  0.0013 107
23478-PCDF  0.969 0500 04843 04843  0.0013 98

123478-HxCDF  0.313 0.100  0.0313  0.0313  0.0005 100

123678-HXCDF  0.312 0.100  0.0312 0.0312  0.0005 97

234678-HXCDF  0.265 0.100  0.0265 0.0265  0.0005 93

123789-HxCDF 0.0266  0.100  0.0027  0.0027  0.0005 106

1234678-HpCDF  0.246 0.010  0.0025 0.0025  0.0004 92

1234789-HpCDF  0.0342  0.010  0.0003  0.0003  0.0005 97

OCDF 0.0602  0.001  0.0001 0.0001  0.0004 85
2378-TCDD 0.0414  1.000  0.0414  0.0414  0.0008 86
12378-PCDD 0.0729 0500  0.0365 0.0365  0.0006 89

123478-HxCDD 0.0313  0.100  0.0031  0.0031  0.0003 86

123678-HxCDD 0.0464  0.100  0.0046  0.0046  0.0004 85

123789-HxCDD 0.0303  0.100  0.0030  0.0030  0.0003

1234678-HpCDD  0.12 0.010  0.0012 0.0012  0.0006 91

OCDD 0.309 0.001 0.0003  0.0003 0.0005 75

TEQ (I-TEQ) 1.04 1.04
* Isomer Not detected TEQ' Concentration of Non Detected i,
TEQ Toxic Equivalent Value Congeners at Detection Limit :,_ j
TEF Toxic Equivalent Factor TEQ>  Concentration of Non Detected | -][- -{- ':|
Conc Concentration Congeners at Zero "\-.____.-"
DL Detection Value Uncertainty 15% L;EEI:}:S
REC Recovery 1668

Reported by : K Pettit Signature : k” a_,.-{ /3&,’,&

Position : Technical Manager
Page 1 of 1
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