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GMR Endurvinnsla ehf. - Mengunarmaelingar

¥ VERKIS

1 Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjénustuna Syni ehf. ték ad sér maelingar i Utblaestri

fra tveimur reykhafum i verksmidju GMR Endurvinnslu ehf. & Grundartanga. Til
adgreiningar eru reykhafarnir nefndir eftir litum peirra, grar og blar. Um graa reykhafinn
streymir Utsog fra vinnslusal verksmidjunnar en um blda reykhafinn streymir Utsog fra
brennsluofni. I baddum reykhdfum var meeldur hradi Utblasturslofts, rykmagn, styrkur
vetnisklérids (HCI), vetnisfliorids (HF), klérs (Cl.) og a

dioxin/faronum. bungmalmar voru einnig efnagreindir i Utblaestri fra blda reykhafnum*.

brennisteinsoxids (SOy),

Siur og dioxin var efnagreint & rannséknarstofu Marchwood Scientific Services i Bretlandi.
Nidurstédur meelinga sjast hér i toflunni ad nedan.

Allir Gtreikningar i toflum 1.1 og 1.2 og losunarmérk 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 meelinga i Gtblaestri

Grdi reykhdfur - Mzlingar i utblzestri
Meeligildi Utstreymis-

Meelipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 3,1 mg/Nm3 10 mg/Nm3 | 0,01 kg/klst | 1x60 min
Brennisteinsoxid (SO,) 7,8 mg/Nm3 50 mg/Nm? 0,1 kg/klst | 1x60 min
Vetnisklorid (HCI) 0,03 mg/Nm?3 10 mg/Nm?3 0,0 kg/klst | 1x60 min
Vetnisfliroid (HF) 0,0 mg /Nm3 1 mg/Nm?3 0,0 kg/klst | 1x60 min
Klor (Cl,) 0,03 mg/Nm?3 3 mg/Nm?3 0,0 kg/klst | 1x60 min
Dioxin /Furén (I-TEQ) (Sia 6x60min
#70/XAD-1) 0,0004 ng/Nm3 | 0,1 ng/Nm3 0,0 pg/klst
CO, 0,5% - - 2x30 min
Hitastig maelibunadar 1°C - - -
Hitastig Utbldsturslofts 20°C - - -
Rakainnihald utblasturslofts 0,5% - - -
Loftprystingur & meelistad 759 mmHg
Lofthradi utblasturslofts 19,8 m/s - - -
Loftmagn 129.228 Nm3/klst - - -

*Vegna mikils vindstyrks & maelingarstad pann 8. januar, var dkvedid ad freista pess ad reyna ad taka ryk, dioxin
og bungmalma i sému siu, par sem bunadur er mikid til Ur gleri og mikil haetta & skemmdum vid ad skipta um siu i
siuboxi, en pa parf ad taka synatokusténg Ut ar reykhafi. An vitundar maelingaradila og samkvaemt greiningaradila
er ekki haegt ad greina pessa efnispaetti i sému siu, pannig ad ekki er birt nidurstada yfir styrk pungmalma i Utblaestri
fra graa reykhafnum. Skv. starfsleyfi parf ad maela pennan patt fyrir 1. jali 2014, og verdur pad gert vid betri
adstaedur. Mun lygnara var daginn eftir vid maelingar i blaa reykhafnum.
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Tafla 1.2 Nidurst6dur meelinga i Gtblaestri

Bldi reykhadfur - Mzelingar i utblaestri
Meeligildi Utstreymis-

Meelipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 0,8 mg/Nm3 10 mg/Nm?3 0,0 kg/klst | 2x30 min
Brennisteinsoxid (SO.) 142,7 mg/Nm3 50 mg/Nm3 2,0 kg/klst | 2x30 min
Vetnisklorid (HCI) 0,01 mg/Nm?3 10 mg/Nm?3 0,0 kg/klst | 2x30 min
Vetnisfliroid (HF) 0,01 mg/Nm?3 1 mg/Nm?3 0,0 kg/klst | 2x30 min
Klor (Cl,) 0,04 mg/Nm?3 3 mg/Nm?3 0,0 kg/klst | 2x30 min
Dioxin /Furén (I-TEQ) (Sia 6x60min
#74/XAD-2) 0,0003 ng/Nm3 | 0,1 ng/Nm? 0,0 pg/klst
Hg 0,003 mg/Nm?3 | 0,050 mg/Nm3 - 1x60 min
> Sb+Pb+Cr+CN+F+Cu+Mn+V+Se 1x60 min
+Te+Ni+Co+Sn 0,201 mg/Nm?3 | 0,200 mg/Nm3 -
CO, 0,4% - - 2x30 min
Hitastig maelibunadar 1°C - - -
Hitastig Utblasturslofts 55°C - - -
Rakainnihald utblasturslofts 3,5% - - -
Loftprystingur 4 meelistad 755 mmHg
Lofthradi utblasturslofts 11,9 m/s - - -

14.800

Loftmagn Nm3/klst - - -
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GMR Endurvinnsla ehf. - Mengunarmaelingar

2 Maelingar

2.1 Melingar i Gtblzestri

2.1.1 Hradameelingar i graa 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

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

Tafla 2.1.1.2 Nidurstodur hradameelinga

Meeling 1 Meeling 2
Stada i rds
Pkt. nr. (cm) Meaeldur hradi | Mzeldur hradi
1 7,0 22,4 21,7
2 23,0 22,7 22,0
3 46,3 19,2 19,2
4 110,7 16,8 16,5
5 1339 18,6 18,3
6 150,0 19,4 18,9
Vmesal 19,9 m/sek 19,7 m/sek

Vimesal = 19,8 m/sek
Loftflaedi= 138.283 m?3 /kist

\\ms-fs1\Verk\14\14004\V001\1-samsk\minnisbl\14004001-1-MB-0008-GMR_utblastursmaelingar_01.docx



GMR Endurvinnsla ehf. - Mengunarmaelingar

¥ VERKIS

2.1.2 Hradamelingar i blaa reykhafi

Lofthradi var maeldur i pversnidi reykhafs i 6 punktum. Sja nidurstédur i toflu 2.1.2.2

Tafla 2.1.2.1 Helstu kennistaerdir reykhafs a meelistad

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

Tafla 2.1.2.2 Nidurstodur hradameelinga

Meeling 1 Meeling 2
Stada i rds
Pkt. nr. (cm) Meeldur hradi | Maeldur hradi
1 3,3 10,5 10,5
2 10,9 13,1 13,1
3 21,8 13,1 13,6
4 52,2 11,6 12,1
5 63,1 11,6 11,6
6 70,7 11,1 11,1
Vimesal 11,9 m/sek 12,0 m/sek

Vinesal = 11,9 m/SGk
Loftflaedi= 18.425 m3 /kist

\\ms-fs1\Verk\14\14004\V001\1-samsk\minnisbl\14004001-1-MB-0008-GMR_utblastursmaelingar_01.docx 5



GMR Endurvinnsla ehf. - Mengunarmaelingar

¥ VERKIS

2.1.3 Heildarryk

Eitt ryksyni var tekid Ur graa reykhafnum med ryksafnara (4.0 mm safnstitur) med glertrefja siu.
Tvo6 ryksyni voru tekin Ur blda reykhafnum med ryksafnara (6.0 mm safnstutur). Ryksafnaranum
er stungid inn i reykhafinn og loftstraumur sogadur Gt i gegnum hann med jafnhradasynatoku
(isokinetic sampling). Nidurstédur maelinga eru gefnar i eftirfarandi toflu.

Tafla 2.1.3 Nidurstédur rykmaelinga

Grdi reykhdfur - Ryk i utblaestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 3,0 mg/Nm3 0,002 ¢ 10:45-11:45 0,01 kg/klst
Bldi reykhdfur - Ryk i utblaestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 1,6 mg/Nm?3 0,0005 g 9:35-10:05 0,0 kg/klst
2 0,0 mg/Nm? 0,0g 10:30-11:10 0,0 kg/klst

2.1.4 Brennisteinsoxid (SO.)
Brennisteinoxi®d (SO) var meaelt med Madur GA-12 Plus gasmeelitaeki.

2.1.5 Vetnisklorid (HCI)
Vetnisklérid (HCI) var meelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vékvalausn

(afjonad vatn).
2.1.6 Vetnisflaorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vokvalausn
(0.1 M NaOH).

2.1.7 Kilor (Cl2)
Klor var maelt samhlida rykmeelingum og dregid i gegnum glerfloskur med vokvalausn (H2S04).

2.1.8 Dioxin/faron

Dioxin og furén voru meeld i utbleestrinum med jafnhradasynatoku i 6 kist. samfellt. Notud var s.k.
JFilter/condenser" adferd skv. IST EN 1948.

2.1.9 bungmalmar

Eftirfarandi pungmalmar voru efnagreindir i siu og styrkur beirra reiknadur i rdammali
utblasturslofts. Malmar voru meaeldir 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 Maelinakvaemni

3.1.1 Meaelindkvamni

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 Nakveemni i maeldum 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
SO, +20% EN 14791
NH3 +20% -
0, 6% EN 14789
bpungmadlmar +15% EN 14385
Dioxin og furdn +30% EN 1948
Hradi 3% ISO 10780
Hitastig +5% EN 14790
Raki +20% EN 14790
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Vidaukar

Vidauki 1 - Nidurstodur efnagreininga
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Vidauki 1 - Nidurstoour efnagreininga
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Verkis

B.t. Birgis Témas Arnar
Armila 4 SY N I
108 Reykjavik

NIDURSTODUR EFNA- OG ORVERUGREININGA

Syni nr.: E-1028 — 1030-14

Gerd synis: Stur Mottekio: 13.01.2014
Sendandi: Verkis Rannsakad: 14.01.2014
Synataka: Verkis Verkkaupi: Verkis v/ GMR endurvinnsla

bPyngd fyrir Pyngd eftir

Merking notkun notkun Ryk
Nr. synis synis (2) (2) (mg)
E-1028 Sia nr: 69 1,6455 1,6477 2,2
E-1029 Sia nr: 71 1,4954 1,4959 0,5
E-1030 Sia nr: 72 1,3164 1,3160 -0,4*
Athugasemdir: Siurnar voru purrkadar { 103°C 1 2 klst.
*meeldist ekki.

Reykjavik, 14.jandar 2014

Al oy

Axgl Byffjord
Sjavaritv egsfrebingur

Nidurstodur eiga einungis vid um pad syni sem melt var.

Upplysingar um adferdafra0di, nakvemni og neemni adferda mé fa hja Rannséknarpjonustunni Syni hf.

Oheimilt er ad afrita préfunarskyrslur nema { heilu lagi ef ekki liggur fyrir skriflegt sampykki fra Rannséknarpjénustunni Syni ehf.
Sida I af 1

RANNSOKNARPJONUSTAN SYNI EHF. s LYNGHALSI 3 * 110 REYKJAVIK ¢ KT. 410493-2689 « STMI 512 3380 « FAX 512 3399
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Marchwood Scientific Services

Verkis Ltd
Armuli 4

108 Reykjavik
Iceland

3rd February 2014

Dear Sirs,

Re. Analysis of Air Emission Samples-

371 Millbrook Road West

Southampton

Hampshire
SO15 OHW

Tel: 02380-786979

TEST REPORT

Certificate No.

114-602 Page 1 of 2

Date received

16.01.14

Ref.

VeAir/114-602

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

Results of Analysis-

Dioxin Samples-

Sample refs. Filter 70, Filter 74, XAD-1 and XAD-2 (plus washing bottles) were extracted and analysed
and the results are reported separately as attached

Metals-

Filter 73, plus bottles Hg-1, Hg-2, Metals-1 and Metals-2 were analysed and the results are reported below-

Analysis Filter 73 Hg-1 Hg-2 Metals-1 Metals-2 Units
Heavy Metals

Mercury (Hg) <1 <1 <1 - - ug
Cadmium (Cd) <1 - - <1 <1 Ug
Antimony (Sb) <1 - - <1 <1 Mg
Lead (Pb) 24 - - 4 2 Ug
Chromium (Cr) 7 - - <1 <1 Hg
Copper (Cu) 33 - - <1 <1 g
Iron (Fe) 46 - - <1 <1 Mg
Vanadium (V) <1 - - <1 <1 Hg
Nickel (Ni) 5 - - <1 <1 Hg
Selenium (Se) <1 - - <1 <1 g
Tellurium (Te) <1 - - <1 <1 ug
Manganese (Mn) | <1 - - <1 <1 ug
Cobalt (Co) <1 - - <1 <1 g
Tin (Sn) <1 - - <1 <1 Hg




HCI , HF and ClI, Bottles-

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

Analysis HCI-1 | HCI-2 | HCI-3 | HCI-4 | Units

HCI 0.040 0.003 0.010 0.004 mg in sample

Analysis HF -1 HF-2 HF-3 HF-4 Units

HF 0.003 <0.001 | 0.011 0.007 mg in sample

Analysis Cl,-1 Cl, -2 Cl, -3 Cl, -4 Units

Clys 0.016 0.031 0.030 0.032 mg in sample

# determined as chloride

For/on behalf of Marchwood Scientific Services Ltd
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Marchwood Scientific Services

371 Millbrook Rd West
Southampiton
SO015 OHW

Tel: 02380 669126

Name of Client : Verkis Ltd, Test Certificate No:  114-602
Address : Armuli 4, 108 Reykjavik, Iceland
0
ANALYSIS OF PCDDs and PCDFs
Job Reference:
Sample Identifier : Filter No. 70 Date of Receipt : 16/01/14
Sample No: 114-602 Date of Analysis: 23/01/14
Order No: 0 Date of Report 27/01/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 200114 Test Method : 2002
Blank : 210114
expressed as ng /sample Sample Size : 1.0
Congener Conc DL Rec % Congener Conc DL Rec %
2378-TCDF 0.0004 0.0004 86 2378-TCDD * 0.0002 96
12378-PCDF 0.0005 0.0005 114 12378-PCDD 0.0003 0.0002 96
23478-PCDF 0.0007 0.0005 78 123478-HxCDD 0.0007 0.0002 94
123478-HxCDF 0.0012 0.0003 87 123678-HxCDD 0.0007 0.0002 97
123678-HxCDF 0.0026 0.0003 77 123789-HxCDD 0.0005 0.0001
234678-HxCDF 0.0027 0.0002 82 1234678-HpCDD 0.0027 0.0005 77
123789-HxCDF 0.0009 0.0003 101 OCDD 0.0050 0.0002 53
1234678-HpCDF 0.0071 0.0003 77
1234789-HpCDF 0.0021 0.0003 79
OCDF 0.0060 0.0002 53
Total 2,3,7,8-Furans 0.0242 Total 2,3,7,8-Dioxins 0.0099
TEQ* TEQ? TEQ* TEQ?
TEQ (I-TEQ) 0.0018 0.0016 TEQ (WHO)- Mammals 0.0018 0.0016
TEQ (WHO)- Fish 0.0021 0.0019
TEQ (WHO)- Birds 0.0026 0.0024
* Isomer Not detected Concentration of Non Detected
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor Concentration of Non Detected
Conc Concentration Congeners at Zero
DL Detection Value

Reported by :
Position :

K Pettit

Technical Manager

Signature :

Page 1 of 1
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Marchwood Scientific Services

371 Millbrook Rd West
Southampiton
SO015 OHW

Tel: 02380 669126

Name of Client : Verkis Ltd, Test Certificate No:  114-605
Address : Armuli 4, 108 Reykjavik, Iceland
0
ANALYSIS OF PCDDs and PCDFs
Job Reference:
Sample Identifier : Filter No. 74 Date of Receipt : 16/01/14
Sample No: 114-605 Date of Analysis: 23/01/14
Order No: 0 Date of Report 27/01/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 200114 Test Method : 2002
Blank : 210114
expressed as ng /sample Sample Size : 1.0
Congener Conc DL Rec % Congener Conc DL Rec %
2378-TCDF 0.0007 0.0003 84 2378-TCDD * 0.0005 94
12378-PCDF * 0.0003 89 12378-PCDD * 0.0003 102
23478-PCDF 0.0012 0.0003 102 123478-HxCDD * 0.0003 95
123478-HxCDF 0.0008 0.0005 88 123678-HxCDD 0.0009 0.0003 95
123678-HxCDF 0.0016 0.0005 80 123789-HxCDD 0.0008 0.0003
234678-HxCDF 0.0020 0.0005 83 1234678-HpCDD 0.0051 0.0002 89
123789-HxCDF * 0.0005 105 OCDD 0.0119 0.0002 74
1234678-HpCDF 0.0038 0.0004 87
1234789-HpCDF 0.0006 0.0004 87
OCDF 0.0019 0.0001 78
Total 2,3,7,8-Furans 0.0126 Total 2,3,7,8-Dioxins 0.0187
TEQ* TEQ? TEQ* TEQ?
TEQ (I-TEQ) 0.0021 0.0014 TEQ (WHO)- Mammals 0.0020 0.0011
TEQ (WHO)- Fish 0.0022 0.0011
TEQ (WHO)- Birds 0.0034 0.0025
* Isomer Not detected Concentration of Non Detected
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor Concentration of Non Detected
Conc Concentration Congeners at Zero
DL Detection Value

Reported by :
Position :

K Pettit

Technical Manager

Signature :

Page 1 of 1
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Marchwood Scientific Services

371 Millbrook Rd West
Southampiton
SO015 OHW

Tel: 02380 669126

Name of Client : Verkis Ltd, Test Certificate No:  114-622
Address : Armuli 4, 108 Reykjavik, Iceland
0
ANALYSIS OF PCDDs and PCDFs
Job Reference:
Sample Identifier : XAD-1 Date of Receipt : 16/01/14
Sample No: 114-622 Date of Analysis: 23/01/14
Order No: 0 Date of Report 27/01/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 200114 Test Method : 2002
Blank : 210114
expressed as ng /sample Sample Size : 1.0
Congener Conc DL Rec % Congener Conc DL Rec %
2378-TCDF 0.0010 0.0009 84 2378-TCDD * 0.0004 92
12378-PCDF * 0.0004 90 12378-PCDD * 0.0005 95
23478-PCDF * 0.0004 79 123478-HxCDD * 0.0004 97
123478-HxCDF 0.0004 0.0004 85 123678-HxCDD 0.0007 0.0005 95
123678-HxCDF 0.0014 0.0004 77 123789-HxCDD * 0.0004
234678-HxCDF 0.0017 0.0004 81 1234678-HpCDD 0.0093 0.0002 78
123789-HxCDF * 0.0004 78 OCDD 0.0242 0.0004 51
1234678-HpCDF 0.0040 0.0005 77
1234789-HpCDF * 0.0005 62
OCDF 0.0026 0.0004 50
Total 2,3,7,8-Furans 0.0111 Total 2,3,7,8-Dioxins 0.0342
TEQ* TEQ? TEQ* TEQ?
TEQ (I-TEQ) 0.0017 0.0007 TEQ (WHO)- Mammals 0.0018 0.0007
TEQ (WHO)- Fish 0.0018 0.0005
TEQ (WHO)- Birds 0.0029 0.0014
* Isomer Not detected Concentration of Non Detected
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor Concentration of Non Detected
Conc Concentration Congeners at Zero
DL Detection Value

Reported by :
Position :

K Pettit
Technical Manager

Signature :

Page 1 of 1
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Marchwood Scientific Services

371 Millbrook Rd West
Southampiton
SO015 OHW

Tel: 02380 669126

Name of Client : Verkis Ltd, Test Certificate No:  114-623
Address : Armuli 4, 108 Reykjavik, Iceland
0
ANALYSIS OF PCDDs and PCDFs
Job Reference:
Sample Identifier : XAD-2 Date of Receipt : 16/01/14
Sample No: 114-623 Date of Analysis: 23/01/14
Order No: 0 Date of Report 27/01/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 200114 Test Method : 2002
Blank : 210114
expressed as ng /sample Sample Size : 1.0
Congener Conc DL Rec % Congener Conc DL Rec %
2378-TCDF * 0.0004 86 2378-TCDD * 0.0004 100
12378-PCDF 0.0005 0.0004 97 12378-PCDD * 0.0006 93
23478-PCDF 0.0005 0.0004 102 123478-HxCDD * 0.0004 94
123478-HxCDF * 0.0006 90 123678-HxCDD * 0.0004 98
123678-HxCDF 0.0010 0.0007 80 123789-HxCDD * 0.0003
234678-HxCDF 0.0014 0.0006 84 1234678-HpCDD 0.0034 0.0002 79
123789-HxCDF * 0.0007 98 OCDD 0.0113 0.0005 58
1234678-HpCDF 0.0037 0.0004 77
1234789-HpCDF * 0.0004 75
OCDF 0.0015 0.0004 58
Total 2,3,7,8-Furans 0.0086 Total 2,3,7,8-Dioxins 0.0147
TEQ* TEQ? TEQ* TEQ?
TEQ (I-TEQ) 0.0016 0.0006 TEQ (WHO)- Mammals 0.0018 0.0005
TEQ (WHO)- Fish 0.0019 0.0006
TEQ (WHO)- Birds 0.0024 0.0008
* Isomer Not detected Concentration of Non Detected
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor Concentration of Non Detected
Conc Concentration Congeners at Zero
DL Detection Value
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