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Meaelingar i Utblaestri fra ofni i reykhafi i verksmidju GMR Endurvinnslu ehf. & Grundartanga voru
framkvamdar dagana 8.-9. oktéber 2014 af starfsmonnum Verkis hf. Siur med pungmalmum og
dioxini dsamt isogsefni, voru efnagreindar & rannséknarstofu Marchwood Scientific Services i
Bretlandi.
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1 Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjénustuna Syni ehf. ték ad sér maelingar i Utblaestri
frd 68rum reykhafi verksmidju GMR Endurvinnslu ehf. & Grundartanga. Ut um reykhafinn
streymir Utsog fra brennsluofni. I reykhafnum var maeldur hradi Gtblasturslofts, rykmagn,
styrkur brennisteinsoxids (SOx), vetnisklérids (HCI), vetnisfliorids (HF), klors (Cl2) og a
dioxin/faronum. bungmalmar voru einnig efnagreindir i Gtblaestrinum.

Siur asamt isogsefni (XAD-2), var efnagreint a

rannséknarstofu Marchwood Scientific Services i Bretlandi. Nidurst6dur maelinga sjast hér

med pungmalmum og dioxini,

i toflunni ad nedan.

Allir Utreikningar i toflu 1.1 og losunarmoérk 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 Nidurstodur maelinga i Gtblzestri

Meelingar i utblaestri
Meeligildi Utstreymis-

Meelipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 4,4 mg/Nm3 10 mg/Nm3 0,1 kg/klst | 3x30 min
Brennisteinsoxid (SO.) 22,1 mg/Nm?3 50 mg/Nm3 0,4 kg/klst | 3x30 min
Vetnisklorid (HCI) 0,59 mg/Nm?3 10 mg/Nm?3 0,0 kg/klst | 3x30 min
Vetnisfliroid (HF) 0,33 mg/Nm?3 1 mg/Nm?3 0,0 kg/klst | 3x30 min
Kl6r (Cly) <0,01 mg/Nm3 3 mg/Nm?3 0,0 kg/klst | 3x30 min
Dioxin /Fardén (I-TEQ) (Sia/XAD-2) 0,03 ng/Nm?3 0,1 ng/Nm?® | 0,01 pg/klst | 6x60min
Hg <0,02 mg/Nm3 | 0,050 mg/Nm3 - 3x60 min
ZAs+Sb+Pb+Cr+CN+Cu+Mn+V+Se 0,008 mg/Nm? | 0,250 mg/Nm? B} 3x30 min
+Te+Ni+Co+Cd+Sn
CO, 0,5% - - 3x30 min
Hitastig maelibunadar 7°C - - -
Hitastig utblasturslofts 60°C - - -
Rakainnihald utblasturslofts 3,5% - - -
Loftprystingur & meelistad 757,4 mmHg
Lofthradi utblasturslofts 13,4 m/s - - -

16.415

Loftmagn Nm3/klst - - -

V:\14\14004\V001\1-samsk\minnisbl\14004001-1-MB-0079-GMR_utblastursmaelingar-Ofnreykhafur-02




GMR Endurvinnsla ehf. - Utbléstursmaelingar

¥ VERKIS

2 Maelingar
2.1 Melingar i Gtblzestri

2.1.1 Hradameelingar i reykhafi

Lofthradi var maeldur i pversnidi reykhafs i 6 punktum. Sja nidurstédur i toflu 2.1.1.2

Tafla 2.1.1.1 Helstu kennistaerdir reykhafs a maelistad

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

Tafla 2.1.1.2 Nidurstodur hradameelinga

Meeling 1 Meeling 2
Stada i rds
Pkt. nr. (cm) Meeldur hradi | Maeldur hradi
1 3,3 11,2 12,2
2 10,9 14,3 15,1
3 21,8 14,7 15,1
4 52,2 13,5 13,9
5 63,1 12,6 13,1
6 70,7 12,2 12,6
Vmesal 13,1 m/sek 13,7 m/sek

Vimesa = 13,4 m/sek
Loftflaedi = 20.747 m3 /klist
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2.1.2 Heildarryk

Prju ryksyni voru tekin Ur reykhafnum med ryksafnara (6,35 mm safnstitur) med glertrefjasiu.
Ryksafnaranum er stungid inn i reykhafinn og loftstraumur sogadur Gt i gegnum hann med
jafnhradasynatoku (e. isokinetic sampling). begar aud sia (e. blank sample) er notud visar
safnstatur i sému stefnu og streymi Utblasturslofts og sogdeela er ekki hofd i gangi @ medan.
Nidurstédur meelinga eru gefnar i eftirfarandi toflu.

Tafla 2.1.2.1 Nidurstodur rykmaelinga

Ryk i utblzestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 0,7 mg/Nm3 0,0004 g 11:15-11:45 0,0 kg/klst
2 2,0 mg/Nm3 0,001g 12:20-12:50 0,0 kg/klst
3 10,0 mg/Nm3 0,006 g 13:05-13:35 0,2 kg/klst
Aud sia 0,0 mg/Nm? 0,000 g 13:45-14:00 -

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

2.1.4 Vetnisklorid (HCI)

Vetnisklérid (HCI) var maelt samhlida rykmeaelingum og dregid i gegnum glerfloskur med vokvalausn
(afjénad vatn).

2.1.5 Vetnisfluorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vokvalausn
(0,1 M NaOH). Einnig var rykbundinn flior maeldur i siu og er samtalan synd i toflu 1.1

2.1.6 Kilor (Cl2)
Klér var meelt samhlida rykmeelingum og dregid i gegnum glerfléskur med vokvalausn (H,S0.4).

2.1.7 Dioxin/faron

Dioxin og furén voru meeld i utbleestrinum med jafnhradasynatoku i 6 klst. samfellt. Notud var s.k.
JFilter/condenser" adferd skv. IST EN 1948. bessi efni voru efnagreind i siu og i isogsefni (XAD-2).

2.1.8 Pungmalmar

Eftirfarandi pungmalmar voru efnagreindir i sium og styrkur peirra reiknadur i rammali
utblasturslofts. Malmar voru maeldir med ICP-OES eftir upplausn i saltpéturssyru og peroxidi skv.
EPA aderd nr. 3051. Styrkur pungmalma i Utblaestri sést i toflu 1.1

e Kuvikasilfur (Hg)

e Summa: Arsen (As), Antimon (Sb), Bly (Pb), Krém (Cr), Syanid (CN), Kopar (Cu),
Mangan (Mn), Vanadium (V), Selenium (Se), Tellerium (Te), Nikkel (Ni), Kdbolt
(Co), Cadmium (Cd) og Tin (Sn)
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3 Maelinakvaemni
3.1.1 Meelinakvaeemni

Taflan hér ad nedan synir nakvaemni, gefna upp i %, sem buast ma vid i maelingunum ef notadar
eru paer adferdir sem visad er i.

Tafla 2.1.1.1 Nakvaeemni i maldum gildum

Malinakvaemni

Meelipattur % nakvaemni Meliadferd
Ryk +15% ISO 9096
TOC +15% -
HCl +30% EN 1911
HF 120% ISO 15713
co 6% EN 15058
NOx +10% EN 14792

Skv. upplysingum fra

SO« 5% framleidanda
NHs +20% -
0, 6% EN 14789
bPungmalmar +15% EN 14385
Dioxin og furon 1+30% EN 1948
Hradi 3% ISO 10780
Hitastig 5% EN 14790
Raki +20% EN 14790

V:\14\14004\V001\1-samsk\minnisbl\14004001-1-MB-0079-GMR_utblastursmaelingar-Ofnreykhafur-02 5



GMR Endurvinnsla ehf. - Utbléstursmaelingar

¥ VERKIS

Vidaukar

Vidauki 1 - Nidurstodur efnagreininga
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Vidauki 1 - Nidurstoour efnagreininga
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B.t. Birgis Tomas Arnar SY N I

Armula 4
108 Reykjavik

NIDURSTODUR EFNA- OG ORVERUGREININGA

Syninr.: E-5259 — 5262-14

Gerd synis: Siur Méttekid: 09.10.2014
Sendandi: Verkis Rannsakad: 10.10.2014
Synataka: Verkis Verkkaupi: Verkis v/ GMR endurvinnsla

pyngd fyrir  Pyngd eftir
Merking notkun notkun Ryk
Nr. Synis synis (9) (@ (mg)
E-5259 Sia nr: 1 1.5842 1.5846 0.4
E-5260 Sia nr: 2 1.5669 1.5681 1.2
E-5261 Sia nr: 3 1.3580 1.3640 6.0
E-5262 Sia nr: 4 (Blank) 1.7752 1.7739 -1.3

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

Reykjavik, 15 oktober 2014

Hoérdur Olason
Efnaverkfraedingur

Nidurstédur eiga einungis vio um pad syni sem melt var.

Upplysingar um adferdafredi, nakveemni og neemni adferda ma fa hja Rannsoknarpjonustunni Syni hf.

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

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

VerkisLtd
Armuli 4

108 Reykjavik
Iceland

29 October 2014
Dear Sirs,

Re. Analysis of Air Emission Samples-

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

Marchwood
Southampton
SO40 4BL
TEST REPORT
Certificate No. | 114-9996 Page 1 of 2
Datereceived | 15/10/2014
Ref. VeAir/114-9996

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

Results of Analysis-

Dioxin Samples-

Sampleref.., XAD (plus washing bottle) were extracted and analysed and the results are reported separately as

attached

M etals, Cyanide and Fluoride-

Filter 1, Filter 2, Filter 3were analysed and the results are reported below-

Analysis Filter 1 Filter 2 Filter 3 Units
Mercury (Hg) <1 <1 <1 g
Cadmium (Cd) 12 <1 <1 Hg
Antimony (Sh) <1 <1 <1 Hg
Arsenic (As) <1 <1 <1 Hg
Lead (Pb) 4.1 15 11 Hg
Chromium (Cr) <1 <1 <1 Hg
Copper (Cu) 2.9 3.0 <1 Hg
Vanadium (V) <1 <1 <1 Hg
Nickel (Ni) <1 <1 <1 Hg
Selenium (Se) <1 <1 <1 ug
Tellurium (Te) <1 <1 <1 Hg
Manganese (Mn) | <1 <1 <1 Hg
Cobalt (Co) <1 <1l <1 ug
Tin (Sn) <1 <1 <1 Hg
Cyanide <100 <100 <100 Hg
Fluoride 12 51 <1 [Wle]

Marchwood Scientific Services
Registered in England No. 03604766

Registered Office: 371 Millborook Road West, Southampton, Hampshire, SO15 OHW. lof 2




HCI , HF and Cl, Bottles-

A series of solutions were supplied for anaysis of HCI, HF and Cl.-

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

HCI 1.19 1.23 1.22 mg in sample

Analysis HF -1 HF-2 HF-3 Units

HF 12 0.06 0.07 mg in sample

Analysis Cly-1 Cl;-2 | Cl;-3 Units

Clax <0.01 <0.01 <0.01 mg in sample

# determined as chloride

Reported by: JFursman "-‘jl;l"“ :

Position: Director
For/on behaf 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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371 Millbrook Rd West

\_d/ Southampton
Marchwood Scientific Services 5015 OHW
Tel: 02380 786979
Name of Client : Verkis Ltd, Test Certificate No: 114-10008

Address :

Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0
Sample Identifier : XAD Date of Receipt : 15/10/14
Sample No: 114-10008 Date of Analysis : 29/10/14
Order No: 0 Date of Report : 29/10/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 271014 Test Method : 2002
Blank : 201014
expressed as ng /sample Sample Size : 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF 0.224 0.100 0.022 0.022 0.0014 78
12378-PCDF 0.121 0.050 0.006 0.006 0.0004 87
23478-PCDF 0.224 0.500 0.112 0.112 0.0004 119
123478-HxCDF 0.172 0.100 0.017 0.017 0.0005 89
123678-HxCDF 0.158 0.100 0.016 0.016 0.0005 92
234678-HxCDF 0.174 0.100 0.017 0.017 0.0005 84
123789-HxCDF 0.010 0.100 0.001 0.001 0.0006 112
1234678-HpCDF  0.281 0.010 0.003 0.003 0.0004 84
1234789-HpCDF 0.034 0.010 0.000 0.000 0.0005 107
OCDF 0.054 0.001 0.000 0.000 0.0003 95
2378-TCDD 0.009 1.000 0.009 0.009 0.0005 94
12378-PCDD 0.074 0.500 0.037 0.037 0.0006 94
123478-HxCDD 0.043 0.100 0.004 0.004 0.0003 94
123678-HxCDD 0.082 0.100 0.008 0.008 0.0004 87
123789-HxCDD 0.062 0.100 0.006 0.006 0.0004
1234678-HpCDD 0.347 0.010 0.003 0.003 0.0006 93
OCDD 0.379 0.001 0.000 0.000 0.0004 101
TEQ (I-TEQ) 0.263 0.263
* 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
Reporte'd.by i K Pett'it Signature : /(la.r-( }g&,{,&
Position : Technical Manager

Page 1 of 1




f 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: 14-10008a

Address : Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0

Sample Identifier : Filter Date of Receipt : 15/10/14
Sample No: 114-10008a Date of Analysis : 29/10/14
Order No: 0 Date of Report : 29/10/14

Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5

Calibration File : 271014 Test Method : 2002
Blank: 201014
expressed as ng /sample Sample Size : 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF 0.020 0.100 0.002 0.002 0.0009 80
12378-PCDF  0.009 0.050 0.000 0.000 0.0004 90
23478-PCDF 0.028 0.500 0.014 0.014 0.0004 102
123478-HxCDF 0.023 0.100 0.002 0.002 0.0004 94
123678-HxCDF  0.011 0.100 0.001 0.001 0.0005 89
234678-HxCDF 0.013 0.100 0.001 0.001 0.0006 87
123789-HxCDF  0.003 0.100 0.000 0.000 0.0005 88
1234678-HpCDF 0.017 0.010 0.000 0.000 0.0005 96
1234789-HpCDF  0.007 0.010 0.000 0.000 0.0004 90
OCDF 0.025 0.001 0.000 0.000 0.0004 89
2378-TCDD 0.001 1.000 0.001 0.001 0.0006 93
12378-PCDD 0.003 0.500 0.001 0.001 0.0005 97
123478-HxCDD 0.007 0.100 0.001 0.001 0.0003 91
123678-HxCDD 0.008 0.100 0.001 0.001 0.0004 89
123789-HxCDD 0.004 0.100 0.000 0.000 0.0004
1234678-HpCDD  0.027 0.010 0.000 0.000 0.0004 79
OocDD 0.023 0.001 0.000 0.000 0.0005 80
TEQ (I-TEQ) 0.026 0.026
* 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 : klﬂ.r-{ /{?"tffi

Position : Technical Manager
Page 1 of 1





