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Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjénustuna Syni ehf. ték ad sér maelingar i Utblaestri
frd reykhafi Kolku sorpeydingarstéd s.f.. I reykhafi var meeldur hradi & Gtblasturslofti,
rykmagn og gildi & sarefni (0z), kolmoénoxidi (CO), nituroxidi (NOx), brennisteinsdioxidi
(S02), vetniskloéridi (HCI), vetnsiflioridi (HF), dioxin/faronum og lifraenu kolefni (TOC).
bPungmalmar voru einnig efnagreindir i Gtbleestrinum. Siur og dioxin var efnagreint &
rannsoknarstofu Marchwood Scientific Services i Bretlandi. Nidurstédur maelinga sjast hér
i toflunni ad nedan.

Allar maelingar byggjast & 30 mindtna medaltélum, ad undanskildum maelingum & dioxin
og furénum og pungmalmum. Sja nanar i toflu.

Allir dtreikningar i toflu 1.1 og
273K (0°C) og 101,3 kPa,
surefnisinnihald (02). N/m3 svarar til eins rimmetra af lofti vid stadaladstzedur.

stadaladstaedur

(STP),

losunarmork sem eru skilgreind par midast vid

Tafla 1.1 Nidurst6dur meaelinga i Gtblaestri

burrt

loft midad vid 11%

Meelingar i utblaestri

Losunarmérk | Losunarmérk
Umr. Dagleg 30 min
Meeligildi mv. medalgildi medaltal |Utstreymis-
Mazlipattur (medaltél) | 11% 02 | mv. 11% 02 | mv. 11% Oz magn Timasvid
Rykmagn | Gtbleestri 1,7 mg/Nm? mgl/',3m3 10 mg/Nm?® | 30 mg/Nm? | 0,1 kg/klst |3x30 min
0
Kolmaénoxid (CO) 0 mg/Nm? mg/Nm? 50 mg/Nm?® [ 100 mg/Nm? | 0,1 kg/klst | 1x10 min
293 374
Nituroxid (NOx ) mg/Nm?  [mg/Nm?3 400 mg/Nm? - 1,1 kg/klst [ 1x10 min
0
Brennisteinsdioxid (SO») 0 mg/Nm?* mg/Nm? 50 mg/Nm? | 200 mg/Nm?* | 0,0 kg/klst | 1x10 min
<0,1 <0,1 ]
Lifreent kolefni (TOC) mg/Nm? | mg/Nm? 10 mg/Nm3 | 20 mg/Nm3 | 0,0 kg/klst | 1x30 min
0,12 0,59 )
Vetniskl6rid (HCI) mg/Nm? |mg/Nm?3 10 mg/Nm? | 60 mg/Nm® | 0,0 kg/klst | 3x30 min
0,05m 0,11 ]
Vetnisfluroid (HF) /Nmi*g mg/Nm? 1mg/Nm* | 4mg/Nm? | 0,0 kg/klst | 3x30 min
0,2
Dioxin /Farén (I-TEQ) 0,2 ng/Nm? ng/Nm? | &% ng/Nm? - 0,1 ug/klst |1x360min
2,6 1x360
2,2 ug/Nm? ’ 50 ug/Nm3 -
Cd+Tl 2 pe/Nm pug/Nm? He/Nm min
2,6 1x360
212 Nm3 50 Nm3 -
Hg he/ ug/Nm? he/ min
150,1 196,7 500 1x360
2 Pb+Cr+Cu+V+Ni+As+Sb+Cot+ | ug/Nm? ug/Nm? | pg/Nm? - b3
An
1x10 min
Sarefni, O3 13,16% - - R




CO; 5,84% - 1x10 min
Hitastig maelibinadar 31°C - -
Hitastig atblasturslofts 171°C - -
Rakainnihald utblasturslofts 4,7% - -
Loftprystingur & maelistad 811,2mmHg
Lofthradi utblasturslofts 16,5 m/s - -
Loftmagn 17.734

Nm3/klst - -

1 Maelingar

1.1  Meelingar i GUtblaestri

1.1.1 Hradamaelingar

Lofthradi var maeldur i pversnidi reykhafs i 6 punktum. Fékkst ad lofthradi veeri 16,5 m/sek ad

medaltali, sem svarar til loftflaedis 28.383 m3/klst. af heitu og réku lofti.

Tafla 1.1.1 Helstu kennistzerdir reykhafs a malistad

Steerdir Eining
Innra pvermal reykhafs 0,80 m
Flatarmal 0,503 m?

Tafla 1.1.2 Nidurst6dur hradamaelinga

Meeling 1 | Maeling 2
Stada i | Mzldur | Maldur
Pkt. nr. rds (cm)| hradi hradi
1 3,5 15,3 14,9
2 11,8 15,9 15,3
3 23,6 16,7 16,5
4 56,4 17,0 17,5
5 68,2 15,3 16,1
6 76,5 15,3 15,7
Vmesat |17 m/sek | 16 m/sek

Vimedal = 16;5 m/SGk




1.1.2 Heildarryk

Tv6 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). Nidurstédur meelinga eru gefnar i eftirfarandi téflu. Pungmalmar, HF og lifraent kolefni
(TOC) voru einnig maeld i sium.

Tafla 1.1.3 Nidurstéodur rykmaelinga

Ryk i utblzestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 0,01 mg/Nm? 01lg 12:00-12:30 0,0 kg/klst
2 0,01 mg/Nm? 01lg 13:05-13:35 0,0 kg/klst

1.1.3 Kolmoénoxid (CO)

Gastegundir voru meeldar med Madur GA-12 plus gasmeeliteeki. Kolmdnoxid (CO) meeldist ad
medaltali um 0 mg/Nm3 eda 0 mg/Nm3 umreiknad ad 11% surefni.

1.1.4 Nituroxid (NO.)
Nituroxid (NOx) meeldist um 2,17 mg/Nm3 eda 2,78 mg/Nm3 umreiknad ad 11% surefni.

1.1.5 Brennisteinsdioxid (S0:)
Brennisteinsdioxid (SO:) maeldist um 0 mg/Nm3 eda 0 mg/Nm3 umreiknad ad 11% surefni.

1.1.6 Vetnisklorid (HCI)

Vetnisklérid (HCI) var meelt samhlida rykmeelingum og dregid i gegnum glerfloskur med
vokvalausn (afjénad vatn). Vetnisklérid (HCl) meeldist 0,12 mg/Nm3 eda 0,59 mg/Nm3
umreiknad ad 11% surefni.

1.1.7 VetnisflUorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingum og dregid i gegnum glerfloskur med vokvalausn

(0,1 M NaOH). Reyndist magnid vera 0,05 mg/Nm3 eda 0,11 mg/Nm3 umreiknad ad 11%
surefni.

1.1.8 Dioxin/faron

Dioxin og furdén voru meeld i Utblaestrinum med jafnhradasynatéku i 6 kist. samfellt. Styrkur
pessara efna meeldist 0,07 ng/Nm3 umreiknad ad 11% surefni. Notud var s.k. ,Filter/condenser"
aoferd skv. IST EN 1948.

1.1.9 Pbungmalmar

Eftirfarandi pungmalmar voru efnagreindir i sium og styrkur peirra 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 1.1.

e Summa: Kadmium (Cd) og pallium (TI)
e Kvikasilfur (Hg)

e Summa: Bly (Pb), krom (Cr) kopar (Cu) og vanadium (V), Nikkel (Ni), Arsen (As),
antimon (Sb), kébolt (Co) og mangan (Mn)



1.1.10 Annad
Suarefni i Gtblaestrinum meeldist ad medaltali 13,2%, rakainnihald utblasturslofts var um 4,7% og

hitastig pess ad medaltali 171°C.
2 Malinakvamni
2.1.1 Melinakvamni

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

Tafla 1.1.4 Nakveemni i maeldum gildum

Maelinakvaemni

Meelipattur % nakvaemni Mzliadferd
Ryk +15% ISO 9096
TOC +15%
HCl +30% EN 1911
HF 120% ISO 15713
Cco 6% EN 15058
NOx +10% EN 14792
SO, +20% EN 14791
NH3 +20%
0, 6% EN 14789
bpungmalmar +15% EN 14385
Dioxin og furén +30% EN 1948
Hradi 3% ISO 10780
Hitastig 5% EN 14790
Raki +20% EN 14790
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Syni ehf
Vikurhvarfi 3, 203 Képavogur
profanir@syni.is

"mmm’ Simi: 512-3380

SYNI

Verkis hf.
Ofanleiti 2
103 Reykjavik

Syni nr. Mzling

19-2977 Ryksia: R1-42 v/ Kalka.

purrkun og vigtun a ryksium
Pungmalmar
19-2978 Ryksia: R2-43 v/ Kalka.

purrkun og vigtun a ryksium
TOC

19-2979 Ryksia: R3-44 v/ Kalka.

purrkun og vigtun a ryksium
19-2980 Ryksia: BG-45 v/ Kalka.

purrkun og vigtun a ryksium

19-2981 Afskol af dioxini, aceton skol af filter v/ Kalka.
Dioxin
19-2982 Dioxin sia - D/F filter v/ Kalka.
Dioxin
19-2983 XAD Gildra v/ Kalka.
Dioxin
19-2984 HF i lausn v/ Kalka.
HF
19-2985 HCI i lausn v/ Kalka.
HCI

Rannsodknanidurstodur

Nidurstoédur

0,9
Sja vidhengi

0,1
<0,1

0,1

0,6

Sja vidhengi

Sja vidhengi

Sja vidhengi

Sja vidhengi

Sja vidhengi

Skyrsla nr.:
Gerd synis:
Dags. beidni:

Dags. rannséknar:

Synataka:
Tengilidur:
Starfsstdo :

4819-19

Umhverfissyni

14.3.2019

18.3.2019

Verkis hf.

Birgir Tomas Arnar

Birgir TOmas Arnar - Ofanleiti 2

Mzlieining  Adferd

mg
Hg

mg
mg

mg

mg

ng

ng

ng

mg/|

mgl/l

Nidurstddur eiga einungis vid um pad syni sem meelt var. Upplysingar um neemni adferda ma finna & www.syni.is.

ekki liggur fyrir skriflegt sampykki fra Syni ehf. <1 = Ekki greinanlegt.

Oheimilt er ad afrita préfunarskyrslur nema i heilu lagi ef

Syni ehf - Vikurhvarfi 3, 203 Koépavogur - profanir@syni.is - Simi: 512-3380 Bls: 1 of 2



Syni ehf
Vikurhvarfi 3, 203 Képavogur
profanir@syni.is

" Simi: 512-3380 Rannsoknanidurstodur
Syni nr. Mzling Nidurstodur Malieining  Adferd

Koépavogur, 16.5.2019

Athugasemdir vid meelingar: Petta er profunarskyrsla sem hefur verié yfirfarin og
sampykkt & rafraenan hatt. Skyrslan er gild an undirskriftar
Meeling framkvaemd af Marchwood Scientific Services
Harpa Hlynsdattir
Matveaelafraedingur

Nidurstédur eiga einungis vid um pad syni sem meelt var. Upplysingar um naemni adferda ma finna 8 www.syni.is.  Oheimilt er ad afrita préfunarskyrslur nema i heilu lagi ef
ekki liggur fyrir skriflegt sampykki fra Syni ehf. <1 = Ekki greinanlegt.

Syni ehf - Vikurhvarfi 3, 203 Koépavogur - profanir@syni.is - Simi: 512-3380 Bls: 2 of 2
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Marchwood Scientific Services

Syni Laboratory Service Ltd.
Vikurhvarfi 3

2019 Képavogur

Iceland

Analysis of Filter Sample Ref. 2978

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

19/15174
Determinand Units
2978
TOC mg <0.1

Reported by: J Fursman o for

Position: Company 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

MARCHWOOD SCIENTIFIC SERVICES

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

S040 4BL

TEST REPORT

Sampling Date:|-

Date of Receipt:|19-Mar-19

Report Date:|02-Apr-19

Test Certificate:[{19/15174

PO:|-

Sample Condition:|Conforming

Page 1of 1
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- Concept Life Sciences

CONCEPT LIFE SCIENCES
DELIVERING SCIENCE

Certificate of Analysis

Concept Life Sciences is a trading name of
Concept Life Sciences Analytical & Development
Services Limited registered in England and
Wales (No 2514788)

Report Number: 810505-1

Date of Report: 23-Apr-2019

Customer: Verkis
Ofanleiti 2
103 Reykjavik
Iceland

Customer Contact: . Birgir Arnar

Customer Job Reference:
Date Job Received at Concept: 19-Mar-2019
Date Analysis Started: 21-Mar-2019
Date Analysis Completed: 23-Apr-2019

Hadfield House
Hadfield Street
Cornbrook
Manchester

M16 9FE

Tel : 0161 874 2400
Fax : 0161 874 2404

The results reported relate to samples received in the laboratory and may not be representative of a whole

batch.

Customers are responsible for information provided where, if incorrect, it could affect the validity of the

results.

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation

This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with Concept Life Sciences SOPs
All results have been reviewed in accordance with QMSection 15 of the Concept Life Sciences, Analytical

Services Quality Manual

1549

E @ E Report checked Issued by :

3 E and authorised by : Lauren Clarke

- UKAS 3 Lauren Clarke Customer Service Advisor
TS Customer Service Advisor

Page 1 of 2
810505-1



Impinger(DI water)
HCL

Concept Reference:
Customer Reference:

810505

Analysed as Impinger(DI water)

Impinger (sodium
hydroxide)

Miscellaneous

Customer Reference:

Concept Reference | 810505 003
Customer Sample Reference 2985
Test Sample AR
Determinand Method LOD Units Symbol
Hydrogen Chloride IC 0.05 mg/l U 2.3
Volume Vol 1 ml U 120
Concept Reference: 810505

Analysed as Impinger (sodium hydroxide)

Concept Reference | 810505 002

Customer Sample Reference 2984

Test Sample AR

Determinand Method LOD Units Symbol
Volume Vol 1 ml U 50
Hydrogen Fluoride IC (acetate separation method) 0.05 mg/l U 0.05(64

Filter

Concept Reference: 810505
Customer Reference:

Analysed as Filter

(Sh, As, Cd, Cr, Co, Cu, Pb, Hg, Ni, Ti, V)

Concept Reference [ 810505 001
Customer Sample Reference 2977
Test Sample AR
Determinand Method LOD Units Symbol
Antimony ICPMS (HF BS EN 14385) 0.5 ug U <0.5(3
Arsenic ICPMS (HF BS EN 14385) 0.5 ug u 6.7
Titanium ICPMS (BS EN 14385) 10 Hg N 1300
Cadmium ICPMS (HF BS EN 14385) 0.5 ug U <0.5
Chromium ICPMS (HF BS EN 14385) 1 ug V] 2843
Cobalt ICPMS (HF BS EN 14385) 0.5 ug U 0.6
Copper ICPMS (HF BS EN 14385) 0.5 ug U 3.403)
Lead ICPMS (HF BS EN 14385) 0.5 ug u 3.313)
Mercury CVAFS (HF Digest BS EN 13211) | 0.01 Ug U <0.01
Nickel ICPMS (HF BS EN 14385) 1.0 ug U 2.003)
Vanadium ICPMS (HF BS EN 14385) 0.5 ug U 22

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE

Index to symbols used in 810505-1

Value Description
AR As Received
13 Results have been blank corrected.
64 Analysis was performed by an alternative technique
U Analysis is UKAS accredited
N Analysis is not UKAS accredited

Page 2 of 2
810505-1
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- Concept Life Sciences

CONCEPT LIFE SCIENCES

DELIVERING SCIENCE

Concept Life Sciences is a trading name of
Concept Life Sciences Analytical & Development
Services Limited registered in England and
Wales (No 2514788)

Report Number:

Date of Report:

Customer:

Customer Contact:

Customer Job Reference:
Date Job Received at Concept:
Date Analysis Started:

Date Analysis Completed:

Certificate of Analysis

810541-1

09-May-2019

Verkis
Ofanleiti 2
103 Reykjavik
Iceland

. Birgir Arnar

20-Mar-2019
20-Mar-2019
26-Apr-2019

Hadfield House
Hadfield Street
Cornbrook
Manchester

M16 9FE

Tel : 0161 874 2400
Fax : 0161 874 2404

The results reported relate to samples received in the laboratory and may not be representative of a whole

batch.

Customers are responsible for information provided where, if incorrect, it could affect the validity of the

results.

Opinions and interpretations expressed herein are outside the scope of UKAS accreditation

This report should not be reproduced except in full without the written approval of the laboratory
Tests covered by this certificate were conducted in accordance with Concept Life Sciences SOPs
All results have been reviewed in accordance with QMSection 15 of the Concept Life Sciences, Analytical

Services Quality Manual

B

Report checked
and authorised by :
UKA Lauren Clarke

TESTING Customer Service Advisor
1549

[ITTTTTT
me
Lol

Issued by :
Lauren Clarke
Customer Service Advisor
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Summary Of Results

Composite (Filt, Trap, Wash)

Dioxins
ITEQ Toxic Equivalents ng
Concept Reference Customer Sample Reference Analysis Symbol Lower Bound Upper Bound
810541 004 Combined 2982 + 2983 + 2981 Dioxins and Furans (BS EN 1948:06) U 0.20 0.20
810541 008 Combined METHOD BLANK Dioxin and Fura - Mty clank (85 EN u 0.0 0.0058
Concept Reference Customer Sample Reference Determinand Sampling Recovery %
810541 004 Combined 2982 + 2983 + 2981 1,2,3,7,8-PeCDF 85
1,2,3,7,8,9-HxCDF 88
1,2,3,4,7,8,9-HpCDF 96
810541 008 Combined METHOD BLANK 1,2,3,7,8-PeCDF 0
1,2,3,7,8,9-HXCDF 0
1,2,3,4,7,8,9-HpCDF 0
Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 2 of 5
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Composite (Filt, Trap, Wash)

Customer Sample Reference : Combined 2982 + 2983 + 2981
Our Sample Reference : 810541 004

BS EN 1948 specifies a list of information that should be available within reports. This is extensive, so in the interest of reports being concise the
information is omitted. The EA are content with this being the case. Note that all the information is recorded and can be made available on
request.

Dioxins and Furans (BS EN 1948:06)

Technique : GC/MS (HR)

ITEQ Toxic Equivalents ng
Internal
Determinand Symbol LOD ng Result ng Recg};/ery Lower Bound Upper Bound
2,3,7,8-TCDD U 0.0020 0.0036 76 0.0036 0.0036
1,2,3,7,8-PeCDD U 0.0020 0.029 85 0.014 0.014
1,2,3,4,7,8-HxCDD U 0.0020 0.042 103 0.0042 0.0042
1,2,3,6,7,8-HxCDD U 0.0020 0.20 84 0.020 0.020
1,2,3,7,8,9-HxCDD U 0.0020 0.087 100 0.0087 0.0087
1,2,3,4,6,7,8-HpCDD U 0.0020 1.4 104 0.014 0.014
OCDD ] 0.0020 2.1 111 0.0021 0.0021
Dioxins Totals : 0.067 0.067
2,3,7,8-TCDF ] 0.0020 0.048 76 0.0048 0.0048
1,2,3,7,8-PeCDF U 0.0020 0.057 0.0029 0.0029
2,3,4,7,8-PeCDF U 0.0020 0.13 86 0.066 0.066
1,2,3,4,7,8-HXxCDF U 0.0020 0.10 81 0.010 0.010
1,2,3,6,7,8-HXxCDF U 0.0020 0.16 82 0.016 0.016
2,3,4,6,7,8-HXCDF U 0.0020 0.24 85 0.024 0.024
1,2,3,7,8,9-HXCDF U 0.050 <0.050 0.0 0.0050
1,2,3,4,6,7,8-HpCDF U 0.0020 0.41 93 0.0041 0.0041
1,2,3,4,7,8,9-HpCDF U 0.0020 0.063 0.00063 0.00063
OCDF U 0.0020 (0} 3L7/ 109 0.00017 0.00017
Furans Totals : 0.13 0.13
Totals : 0.20 0.20
Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 3 0of 5
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Composite (Filt, Trap, Wash)

Customer Sample Reference : Combined METHOD BLANK
Our Sample Reference : 810541 008

BS EN 1948 specifies a list of information that should be available within reports. This is extensive, so in the interest of reports being concise the
information is omitted. The EA are content with this being the case. Note that all the information is recorded and can be made available on
request.

Dioxin and Furan - Method Blank (BS EN 1948:06)

Technique : GC/MS (HR)

ITEQ Toxic Equivalents ng
Internal
Determinand Symbol LOD ng Result ng Recg};/ery Lower Bound Upper Bound

2,3,7,8-TCDD U 0.0020 <0.0020 59 0.0 0.0020
1,2,3,7,8-PeCDD U 0.0020 <0.0020 50 0.0 0.0010
1,2,3,4,7,8-HxCDD U 0.0020 <0.0020 78 0.0 0.00020
1,2,3,6,7,8-HxCDD U 0.0020 <0.0020 79 0.0 0.00020
1,2,3,7,8,9-HxCDD U 0.0020 <0.0020 100 0.0 0.00020
1,2,3,4,6,7,8-HpCDD U 0.0030 <0.0030 97 0.0 0.00003
OCDD ] 0.0060 <0.0060 102 0.0 0.00001
Dioxins Totals : 0.0 0.0036
2,3,7,8-TCDF ] 0.0020 <0.0020 59 0.0 0.00020
1,2,3,7,8-PeCDF U 0.0020 <0.0020 0.0 0.00010
2,3,4,7,8-PeCDF U 0.0020 <0.0020 53 0.0 0.0010
1,2,3,4,7,8-HXxCDF U 0.0020 <0.0020 81 0.0 0.00020
1,2,3,6,7,8-HXxCDF U 0.0020 <0.0020 76 0.0 0.00020
2,3,4,6,7,8-HXCDF U 0.0020 <0.0020 72 0.0 0.00020
1,2,3,7,8,9-HXCDF U 0.0020 <0.0020 0.0 0.00020
1,2,3,4,6,7,8-HpCDF U 0.0040 <0.0040 90 0.0 0.00004
1,2,3,4,7,8,9-HpCDF U 0.0020 <0.0020 0.0 0.00002
OCDF U 0.0050 <0.0050 100 0.0 0.00001
Furans Totals : 0.0 0.0022
Totals : 0.0 0.0058

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE Page 4 of 5
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Index to symbols used in 810541-1

Value

Description

AR

As Received

U

Analysis is UKAS accredited

Notes

Please Note: Due to sampling volume confirmation column not required.

Produced by Concept Life Sciences, Hadfield House, Hadfield Street, Cornbrook, Manchester, M16 9FE
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