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Malingar i Utblaestri i reykhafi fra Kolku, sorpeydingarst6d Sudurnesja, voru framkveemdar 2.
febriar 2015 af starfsmonnum Verkis hf. Siur og dioxin var efnagreint & rannsdknarstofu
Marchwood Scientific Services i Bretlandi.

\\ms-fs1\Verk\12\12079\V001\1-samsk\minnisbl\12079001-1-MB-0018-Sorpeydingarstod-06.docx FO-020-02
Verkis hf.

Armula 4,108 Reykjavik Starfstddvar: 300 Akranes, Stillholti 18 603 Akureyri, Austursiou 2

422 8000 108 Reykjavik, Armula 4-6 310 Borgarnes, Bjarnarbraut 8 700 Egilsstadir, Kaupvangi 3b

verkis.is | verkis@verkis.is 108 Reykjavik, Sudurlandsbraut 4 400 [safjérour, Hafnarstraeti 1 800 Selfoss, Austurvegi 10



Sorpeydingarstod Sudurnesja- Utblastursmaelingar

¥ VERKIS

Efnisyfirlit

Efnisyfirlit o e e ra s a s na s a s aaamraananrannnn 1
1 3 13 e T T 0 T T 2
2 = = LT3 T e - T e 3
2.1 =111 Yo F= T gl Vo o = = o o 3
2.1.1 = To =1 0 T= =1 1 Ve -l P 3
2.1.2 =T (e =Y o Y <P 4
2.1.3  NIEUFOXIB (INOx) tttinint ittt ettt ettt et e e e e e et et e et et e e et e e et e e et e b e e e e e e ananenens 4
2.1.4  VetnisKIOria (HCI) .uiuii ittt et reas 4
P T VY o o 1Y 4 [ o o I 3 PP 4
2.1.6 D03 dT Y ATV o] o TP 4
200 N A ~ 11 | o oY= 1| /g Y= T 4
0 R - o 15 - T P 4
3 [ < T3 =1 7Q =1 12 T 2 T 5
3.1.1 T T=1 V7= =1a 0] L PPN 5
[T+ = 111 T 6

\\ms-fs1\Verk\12\12079\V001\1-samsk\minnisbl\12079001-1-MB-0018-Sorpeydingarstod-06.docx 1



¥ VERKIS

Sorpeydingarstod Sudurnesja- Utblastursmaelingar

1

Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjénustuna Syni ehf. ték ad sér maelingar i Utblaestri
frd reykhafi Kolku, sorpeydingarstodvar Sudurnesja. I reykhafi var meeldur hradi &
Utblasturslofti, rykmagn og gildi & surefni (02), koldioxidi (CO.), nituroxidi (NOy),
(HCD), (HF), (TOC).
bungmalmar voru einnig efnagreindir i Gtblaestrinum. Siur og dioxin var efnagreint a

vetniskloridi vetnsiflUoridi dioxin/furénum og lifreenu kolefni
rannséknarstofu Marchwood Scientific Services i Bretlandi. Nidurst6dur maelinga sjast hér

i toflunni ad nedan.

Melingar & rykmagni, CO,, HF, HClI og NOy byggjast 2 30 mindtna medaltélum, adrar
meelingar standa yfir lengur. Sja nanar i toflu 1.1.

Allir dtreikningar i toflu 1.1 og losunarmérk sem eru skilgreind par midast vid
stadaladstaedur (STP), 273K (0°C) og 101,3 kPa, purrt loft midad vid 11% surefnisinnihald

(02). N/m3 svarar til eins rammetra af lofti vid stadaladstaedur.

Tafla 1.1 Nidurstodur meelinga i Gtblaestri

Meelingar i utblaestri

Losunarmérk | Losunarmérk
Dagleg 30 min Utstreymi
Meligildi Umr.mv. 11% | medalgildi medaltal s-

Meelipattur (medaltol) 02 m.v. 11% 02 | m.v. 11% 02 magn Timasvid
Rykmagn i Utbleestri 52,8 mg/Nm? 60,2 mg/Nm® | 10 mg/Nm3 | 30mg/Nm3? | 0,5 kg/klst | 3x30 min
Nituroxid (NOy ) 218,3 mg/Nm? 246,3 /Nm3 400 mg/Nm3 - 2,1 kg/Klst | 3x30 min
Lifreent kolefni (TOC) 0,05 mg/Nm?* [ 0,06 mg/Nm* | 10 mg/Nm* | 20 mg/Nm? | 0,0 kg/klst | 1x30 min
Vetnisklérid (HCI) 0,6 mg/Nm? 0,7 mg/Nm?® | 10 mg/Nm? | 60 mg/Nm* | 0,0 kg/klst | 3x30 min
Vetnisflaroid (HF) 1,4 mg /Nm? 1,5 mg/Nm? 1 mg/Nm? 4 mg/Nm?* [ 0,0 kg/klst [ 3x30 min
Dioxin /Furén (I-TEQ) 0,11 ng/Nm? 0,11 ng/Nm* | 0,1 ng/Nm? - 1 pg/klst | 6x60min
Cd+TI 3,7 ug/Nm?* 4,1 yg/Nm? 50 ug/Nm? - 1x30 min
Hg 0,0 ug/Nm? 0,0 ug/Nm? 50 pg/Nm? - 1x30 min
EnPb+Cr+Cu+V+Ni+As+Sb+Co+ 6,2 pg/Nm3 6,4 pg/Nm?3 500 pug/Nm? - 1%30 min
Sarefni, O 12,04 % - - - 6x60 min
CO; 6,7% - - - 6x60 min
Hitastig mzelibinadar 23°C - - - -
Hitastig utblasturslofts 170°C - - - -
Rakainnihald utblasturslofts 2,2% - - - -
Loftprystingur & meelistad 747,8 mmHg
Lofthradi utblasturslofts 8,2 m/s - - - -
Loftmagn 8.715 Nm3/klst - - - -
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2 Maelingar
2.1 Melingar i Gtblzestri

2.1.1 Hradameelingar

Lofthradi var maeldur i pversnidi reykhafs i 6 punktum. Melinidurstédur gafu ad lofthradi vaeri
8,2 m/sek ad medaltali, sem svarar til loftflaedis 14.838 m3/klst. af heitu og réku lofti.

Tafla 2.1.1 Helstu kennistzerdir reykhafs a malistad

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

Tafla 2.1.2 Nidurstédur hradameaelinga

Mezling 1 Meeling 2
Stada i rds
Pkt. nr. (cm) Meaeldur hradi | Maeldur hradi
1 3,5 7,7 7,7
2 11,8 8,5 8,6
3 23,6 7,7 8,6
4 56,4 8,6 9,5
5 68,2 7,7 6,5
6 76,5 7,7 8,6
Vmesal 8,1 m/sek 8,3 m/sek

Vmeaal = 8,2 m/SEk
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2.1.2 Heildarryk

Prju ryksyni voru tekin med ryksafnara (9,5 mm safnstitur) med glertrefja siu. Ryksafnaranum er
stungid inn i reykhafinn og loftstraumur sogadur Gt i gegnum hann med jafnhradasynattku
(isokinetic sampling). Nidurstdédur maelinga eru gefnar i eftirfarandi toflu.

Tafla 2.1.3 Nidurstéodur rykmaelinga

Ryk i utblzestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 30,9 mg/Nm? 0,0126 g 10:15-10:45 0,3 kg/klst
2 114,5 mg/Nm? 0,0467 g 11:00-11:30 1,0 kg/klst
3 13,0 mg/Nm3 0,0053 g 11:45-12:15 0,1 kg/klst

2.1.3 Nituroxid (NO.)

Nituroxi® (NOy) var meelt med Madur GA-12 plus gasmeaeli og maeldist um 218 mg/Nm3 eda 246
mg/Nm3 umreiknad ad 11% surefni.

2.1.4 Vetnisklorid (HCI)

Vetnisklérid (HCI) var maelt samhlida rykmeaelingum og dregid i gegnum glerfloskur med vokvalausn
(afjonad vatn). Vetnisklérid (HCl) meeldist 0,6 mg/Nm3 eda 0,7 mg/Nm3 umreiknad ad 11%
surefni.

2.1.5 Vetnisflaorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vokvalausn
(0,1 M NaOH). Reyndist magnid vera 1,4 mg/Nm3 eda 1,5 mg/Nm3 umreiknad ad 11% surefni.

2.1.6 Dioxin/faron

Dioxin og fardén voru meeld i Utblaestrinum med jafnhradasynatoku i 6 klst. samfellt. Styrkur
pessara efna meeldist 0,11 ng/Nm3 umreiknad ad 11% surefni. Notud var s.k. ,Filter/condenser®
aodferd skv. IST EN 1948.

2.1.7 bungmalmar

Eftirfarandi pungmalmar voru efnagreindir i sium og lausnum og styrkur peirra reiknadur i rimmaili
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 1.1.

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

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

2.1.8 Annad

Sudrefni i Utblaestrinum meeldist ad medaltali 12%, rakainnihald atblasturslofts var um 2% og
hitastig pess ad medaltali 170°C. Ekkert meeldist af kolmoénoxidi (CO) og brennisteinsdioxidi (SO,).
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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 eda fra framleidanda taekjabunadar.

Tafla 2.1.1 Nakveemni i maeldum gildum

Malinakvaemni

Meelipattur % nakvaemni Meeliadferd
Ryk +15% ISO 9096
TOC 115% -
HCI +30% EN 1911
HF +20% ISO 15713
co 5% Skv. framleidanda gasmeaelis
NOx 5% Skv. framleidanda gasmaelis
SO, 5% Skv. framleidanda gasmeaelis
NHs 120% -
0, 5% Skv. framleidanda gasmaelis
Pungmalmar +15% EN 14385
Dioxin og furon +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 L

B.t. Birgis Tomas Arnar
Ofanleiti 2 SY N I
103 Reykjavik
NIDPURSTODUR EFNA- OG ORVERUGREININGA

Syni nr.: E-1496 —1498-15

Gerd synis: Siur Mottekio: 03.02.2015

Sendandi: Verkis Rannsakao: 03.02.2015

Synataka: Verkis Verkkaupi: Verkis v/ Kolku sorpeydingarstod.

byngd fyrir  Pyngd eftir
Merking notkun notkun Ryk
Nr. synis synis (2) (2) (mg)
E-1496 Sia nr: 1 1.6755 1.6881 12.6
E-1497 Sia nr: 2 1.7038 1.7505 46.7
E-1498 Sfa nr: 3 1.7995 1.8048 53

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

Reykjavik, 4. febrdar 2015

Hérdur 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 1 heilu lagi ef ekki liggur fyrir skriflegt sampykki fra Rannséknarpjénustunni Syni ehf.
Sida 1 af 1
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
lceland

239 February 2015
Dear Sirs,

Re. Analysis of Air Emission Samples-

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

Marchwood

Southampton

S040 4BL

TEST REPORT

Certificate No. | 115-1132 Page 1 of 2

Datereceived | 06/02/2015

Ref. VeAir/115-1132

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

Results of Analysis-

Dioxin Samples-

Samplerefs. Filter No. 1, Filter no.4. , XAD ( washing bottle) were extracted and analysed and the results are

reported separately as attached

M etals-

Filter No.1 was ana ysed and the results are reported bel ow-

Analysis Filter Units
No.1
Heavy Metals
Mercury (Hg) <1 Ug
Cadmium (Cd) 2.2 Hg
Antimony (Sh) <1 Hg
Lead (Pb) 22 Hg
Chromium (Cr) <1 Mg
Copper (Cu) 15 Hg
Arsenic(As) <1 Hg
Vanadium (V) <1 g
Nickel (Ni) <1 Hg
Thallium (TI) <1 Hg
Manganese (Mn) | <1 Mg
Cobalt (Co) <1 Hg
TOC 0.05 mg/Kg

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 HCl -1 | HCI-2 | HCI-3 | Units

HCI 1.23 0.47 0.25 mg in sample

Analysis HF -1 HF-2 HF-3 Units

HF 2.56 0.91 1.0 mg in sample

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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371 Millbrook Rd West
Southampton

Marchwood Scientific Services 5015 OHW

Name of Client :
Address :

Tel: 02380 786979

Verkis Ltd, Test Certificate No: 115-1141
Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0
Sample Identifier : XAD/washing/bottle Date of Receipt : 06/02/15
Sample No: 115-1141 Date of Analysis : 12/02/15
Order No: 0 Date of Report : 12/02/15
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 30215 Test Method : 2002
Blank : 90215
expressed as ng /sample Sample Size : 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF 0.1083 0.100 0.0108 0.0108 0.0013 109
12378-PCDF 0.2178 0.050 0.0109 0.0109 0.0016 99
23478-PCDF 0.5057 0.500 0.2529 0.2529 0.0015 100
123478-HxCDF 0.4382 0.100 0.0438 0.0438 0.0014 94
123678-HxCDF 0.6085 0.100 0.0609 0.0609 0.0014 94
234678-HxCDF 0.9374 0.100 0.0937 0.0937 0.0014 93
123789-HxCDF 0.0663 0.100 0.0066 0.0066 0.0017 100
1234678-HpCDF 1.8428 0.010 0.0184 0.0184 0.0010 88
1234789-HpCDF 0.2636 0.010 0.0026 0.0026 0.0012 90
OCDF 0.6129 0.001 0.0006 0.0006 0.0005 76
2378-TCDD 0.0278 1.000 0.0278 0.0278 0.0007 97
12378-PCDD 0.1235 0.500 0.0618 0.0618 0.0014 104
123478-HxCDD 0.2197 0.100 0.0220 0.0220 0.0019 86
123678-HxCDD 0.8765 0.100 0.0877 0.0877 0.0020 85
123789-HxCDD 0.4631 0.100 0.0463 0.0463 0.0021
1234678-HpCDD 7.5377 0.010 0.0754 0.0754 0.0042 79
OCDD 12.6210 0.001 0.0126 0.0126 0.0014 76
TEQ (I-TEQ) 0.8348 0.8348
* 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 : k’lw_{ gtf;&
Position : Technical Manager

Page 1 of 1
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371 Millbrook Rd West
Southampton

Marchwood Scientific Services 5015 OHW

Name of Client :
Address :

Tel: 02380 786979

Verkis Ltd, Test Certificate No: 115-1134
Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0
Sample Identifier : Filter no 4 Date of Receipt : 06/02/15
Sample No: 115-1134 Date of Analysis : 12/02/15
Order No: 0 Date of Report : 12/02/15
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 30215 Test Method : 2002
Blank : 90215
expressed as ng /sample Sample Size : 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF 0.0009 0.100 0.0001 0.0001 0.0006 105
12378-PCDF 0.0034 0.050 0.0002 0.0002 0.0005 96
23478-PCDF 0.0084 0.500 0.0042 0.0042 0.0005 94
123478-HxCDF 0.0082 0.100 0.0008 0.0008 0.0005 90
123678-HxCDF 0.0093 0.100 0.0009 0.0009 0.0005 94
234678-HxCDF 0.0153 0.100 0.0015 0.0015 0.0005 92
123789-HxCDF 0.0019 0.100 0.0002 0.0002 0.0006 92
1234678-HpCDF 0.0386 0.010 0.0004 0.0004 0.0004 84
1234789-HpCDF 0.0062 0.010 0.0001 0.0001 0.0005 83
OCDF 0.0194 0.001 0.0000 0.0000 0.0006 67
2378-TCDD * 1.000 0.0005 0.0000 0.0005 95
12378-PCDD 0.0026 0.500 0.0013 0.0013 0.0008 100
123478-HxCDD 0.0047 0.100 0.0005 0.0005 0.0007 85
123678-HxCDD 0.0147 0.100 0.0015 0.0015 0.0007 82
123789-HxCDD 0.0105 0.100 0.0011 0.0011 0.0008
1234678-HpCDD 0.1732 0.010 0.0017 0.0017 0.0010 72
OCDD 0.3900 0.001 0.0004 0.0004 0.0008 67
TEQ (I-TEQ) 0.0153 0.0148
* 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 : k’lw_{ gtf;&
Position : Technical Manager
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