M

| ‘ ‘mw \ ¢
: \
p— -w'||‘l|||‘I|‘\ [T ‘ ]
N 'th il E
O |]“\,‘|"“M (I ‘
I ;“;".,;}'d;'{l;;‘,“-‘.l;"‘uu' ) '{ i J‘ W lﬂ “" #
S
.-...-':i'uﬁ"':'IJ.'-i'..l."""r".”'u."”=_"""n'n
. | . | \ | L ‘.
o IS -LJW | \.ﬂ s !E;s . e
a1 v g fELRNLHANRE RARY L > b ="
= - e i {3 ‘
-

verknamer: 13330-002 . Mars 2014




Kratus ehf.- Mengunarmeaelingar

¥ VERKIS
KRATUS EHF. - MENGUNARMALINGAR
GREINARGERD
VERKNUMER: 13330-001 DAGS: 2014-03-11
VERKPATTUR: 01 NR.: 01
UNNID FYRIR: Kratus ehf.
VERKEFNISSTIORI:  Birgir Témas Arnar
HOFUNDUR: Birgir Témas Arnar YFIRFARID:  KHI
DREIFING: Gudjon Jonsson, VSO Radgjof og Arthur Gudmundsson, Kratus ehf.
SAMANTEKT:

Malingar i Utblaestri i reykhafi fra verksmidju Kratus ehf., Klafastadavegi 4 & Grundartanga voru
framkvamdar pann 11. febriar 2014 af starfsménnum Verkis hf. Siur, vokvalausnir og dioxin var
efnagreint @ rannséknarstofu Marchwood Scientific Services i Bretlandi.
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Kratus ehf. - Mengunarmeaelingar

¥ VERKIS

1 Inngangur

Verkis hf. i samstarfi vid Rannsdknarpjénustuna Syni ehf. ték ad sér maelingar i Utblaestri
fra reykhafi i verksmidju Kratus ehf. Klafastadavegi 4, Hvalfjardarsveit (Grundartanga).
Meldur var hradi Utblasturslofts, rykmagn, styrkur brennisteinsoxids (SOy), vetnisklérids
(HCI), vetnisflorids (HF), klérs (Cl.) og & dioxin/faronum. Allar maelingar eru 30 min
medaltol, ad undanskilinni maeling & dioxin og furénum sem neer yfir i 6 klst. samfellt.

Siur, vokvalausnir og dioxin var efnagreint & rannsdknarstofu Marchwood Scientific
Services i Bretlandi. Nidurstodur maelinga sjast hér i téflunni ad nedan.

Allir dtreikningar 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 meelinga i Gtblaestri

Meelingar i utblaestri
Meeligildi Utstreymis-

Meelipattur (medaltél) Losunarmérk magn Timasvid
Rykmagn i Utblaestri 8,50 mg/Nm3 |[20,0 mg/Nm3| 0,3 kg/klst | 2x30 min
Brennisteinsoxid (SO,) 0,50 mg/Nm?3 - 0,0 kg/klst | 2x30 min
Vetnisklorid (HCI) 0,08 mg/Nm3 [ 10,0 mg/Nm3| 0,0 kg/klst | 2x30 min
Vetnisfliroid (HF) 1,59 mg /Nm3 | 2,50 mg/Nm3| 0,01 kg/klst | 2x30 min
Klor (Cl,) 0,03 mg/Nm3 [ 1,00 mg/Nm3| 0,0 kg/klst | 2x30 min
Dioxin /Furén (I-TEQ) (Sia 0,0002 ng/ I- 0,1000 ng/I- 6x60min
#78/XAD-1) TEQ/Nm?3 TEQ/Nm3 0,0 pg/klst
Hitastig maelibunadar 2°C - - -
Hitastig Utblasturslofts 35°C - - -
Rakainnihald utblasturslofts 0,2% - - -
Loftprystingur &4 meelistad 737,2 mmHg
Lofthradi Utblasturslofts 9,9 m/s - - -
Loftmagn 32.182 Nm?3/klst - - -
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Kratus ehf. - Mengunarmeaelingar

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

Steerdir Eining
Innra pvermal reykhafs 1,14 m
Flatarmal 1,02 m?

Tafla 2.1.1.2 Nidurstodur hradameelinga

Mezling 1 Meeling 2
Stada i rds Maeldur Maeldur
Pkt. nr. (cm) hradi hradi
1 5,0 11,7 11,2
2 16,8 9,2 9,2
3 33,6 9,6 9,2
4 80,4 9,7 9,7
5 97,2 10,2 10,2
6 109,0 10,2 10,2
Vmesal 9,9 m/sek | 10,0 m/sek

Vmeaal = 9’9 m/sek
Loftflaedi= 36.388 m3/kist
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Kratus ehf. - Mengunarmeaelingar

¥ VERKIS

2.1.2 Heildarryk

Tv6 ryksyni voru tekin ur reykhafnum med ryksafnara (9.5 mm safnstatur) med glertrefjasiu.
Ryksafnaranum er stungid inn i reykhafinn og loftstraumur sogadur Gt i gegnum hann med
jafnhradasynatoku (isokinetic sampling). Nidurst6dur meelinga eru gefnar i eftirfarandi toflu.

Tafla 2.1.2 Nidurstédur rykmaelinga

Ryk i utblzestri
Maelirdd nr. Maelt rykmagn Ryk i siu Timi Utstreymismagn
1 12,2 mg/Nm3 0,006 g 10:45-11:15 0,04 kg/klst
2 4,8 mg/Nm? 0,002 g 11:35-12:05 0,02 kg/klst

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 glerfléskur med vékvalausn
(afjonad vatn).

2.1.5 Vetnisflaorid (HF)

Vetnisfldorid var maelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vokvalausn
(0.1 M NaOH). Einnig var styrkur vetnisfllorids maeldur i ryki i sium.

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

2.1.7 Dioxin/faron

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

2.2 Melingar i siuryki

2.2.1 Meelingar i siuryki

Siuryk var tekid Ur pokum med hreinsudu ahaldi og safnad i hreinsada 1.000 ml glerflésku og huin
fyllt. Styrkur dioxin og fdrana i syninu reyndist vera 0,0149 ug/kg.
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Kratus ehf. - Mengunarmeaelingar

3 Maelinakvamni

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 2.2.1 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 I
B.t. Birgis Témas Arnar
Armiila 411 SY N I

108 Reykjavik

NIDURSTODUR EFNA- OG ORVERUGREININGA

Syni nr.: E-1519 - 1520-14

Gerd synis: Stur Mottekio: 17.02.2014
Sendandi: Verkis Rannsakad: 18.02.2014
Synataka: Verkis Verkkaupi: Verkis v/ Kratus

bPyngd fyrir Pyngd eftir
Merking notkun notkun Ryk
Nr. synis  synis (8 (2 (mg)
E-1519 Sia nr: 75 1,7771 1,7832 6,1
E-1520 Sia nr: 78 1,5858 1,5880 2,2

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

Reykjavik, 20. febriar, 2014

Sl Gty

Axpl" Fyfjird

Bjavaritv 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 1 af 1
RANNSOKNARPJONUSTAN SYNI EHF. « LYNGHALSI 3 « 110 REYKJAVIK « KT. 410493-2689 * SIMI 512 3380 « FAX 512 3399
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N——

Marchwood Scientific Services

Verkis Ltd
Armuli 4

108 Reykjavik
Iceland

6th March 2014

Dear Sirs,

Re. Analysis of Air Emission/Dust Samples-

371 Millbrook Road West

Southampton

Hampshire
SO15 OHW

Tel: 02380-786979

TEST REPORT

Certificate No.

114-1797 Page 1 of 1

Date received

21.02.14

Ref.

VeAir/114-1797

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

Dioxin Samples-

Sample refs. Filter 78, XAD (plus washing bottle), and bottle containing dust were extracted and analysed

and the results are reported separately as attached
HF Filters-

2 filters were analysed for Fluoride content-

Analysis HF -1 HF-2 Units
HF 1.02 0.44 mg in sample

HCI . HF and Cl, Bottles-

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

Analysis HCI -1 HCI-2 | Units
HCI 0.051 0.057 mg in sample

Analysis HF -1 HF-2 Units
HF 0.029 0.158 mg in sample

Analysis Cl, -1 Cl, -2 Units
Clys 0.038 0.026 mg in sample
# determined as chloride

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




4 M ss \ 371 Millbrook Rd West
Southampton

v 5015 OHW

Marchwood Scientific Services

Tel: 02380 669126

Name of Client : Verkis Ltd, Test Certificate No: 114-1799
Address : Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0

Sample Identifier : Filter No. 78 Date of Receipt : 21/02/14
Sample No: 114-1799 Date of Analysis : 01/03/14
Order No: 0 Date of Report : 04/03/14

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

Calibration File : 250214 Test Method : 2002
Blank : 240214
expressed as ng /sample Sample Size: 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF * 0.100 0.0000 0.0000 0.0002 78
12378-PCDF 0.0002 0.050 0.0000 0.0000 0.0001 95
23478-PCDF 0.0003 0.500 0.0002 0.0002 0.0001 95
123478-HxCDF 0.0003 0.100 0.0000 0.0000 0.0002 79
123678-HxCDF * 0.100 0.0000 0.0000 0.0002 75
234678-HxCDF 0.0005 0.100 0.0001 0.0001 0.0002 82
123789-HxCDF * 0.100 0.0000 0.0000 0.0002 97
1234678-HpCDF 0.0014 0.010 0.0000 0.0000 0.0002 72
1234789-HpCDF 0.0002 0.010 0.0000 0.0000 0.0002 76
OCDF 0.0011 0.001 0.0000 0.0000 0.0002 46
2378-TCDD * 1.000 0.0001 0.0000 0.0001 97
12378-PCDD * 0.500 0.0001 0.0000 0.0002 90
123478-HxCDD * 0.100 0.0000 0.0000 0.0002 91
123678-HxCDD 0.0002 0.100 0.0000 0.0000 0.0002 96
123789-HxCDD * 0.100 0.0000 0.0000 0.0002
1234678-HpCDD 0.0017 0.010 0.0000 0.0000 0.0002 76
OCDD 0.0037 0.001 0.0000 0.0000 0.0003 51
TEQ (I-TEQ) 0.0006 0.0003
* 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&l‘-{ /{?"tffi

Position : Technical Manager
Page 1 of 1
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371 Millbrook Rd West
Southampton
S015 OHW

Marchwood Scientific Services

Name of Client :
Address :

Tel: 02380 669126

Verkis Ltd, Test Certificate No: 114-1804
Armuli 4, 108 Reykjavik, Iceland

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0
Sample Identifier : XAD & Wash Bottle Date of Receipt : 21/02/14
Sample No: 114-1804 Date of Analysis : 01/03/14
Order No: 0 Date of Report : 04/03/14
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 10314 Test Method : 2002
Blank : 240214
expressed as ng /sample Sample Size: 1.0
Congener Conc TEFs TEQ' TEQ? DL REC%' REC%’
2378-TCDF 0.0020 0.100 0.0002 0.0002 0.0002 99
12378-PCDF 0.0002 0.050 0.0000 0.0000 0.0002 91
23478-PCDF 0.0005 0.500 0.0003 0.0003 0.0002 117

123478-HxCDF
123678-HxCDF
234678-HxCDF
123789-HxCDF
1234678-HpCDF
1234789-HpCDF
OCDF

2378-TCDD
12378-PCDD
123478-HxCDD
123678-HxCDD
123789-HxCDD
1234678-HpCDD
OCDD

0.0009 0.100 0.0001 0.0001 0.0002 107

0.0009 0.100 0.0001 0.0001 0.0002 94
0.0014 0.100 0.0001 0.0001 0.0002 92

* 0.100 0.0000 0.0000 0.0002 109
0.0037 0.010 0.0000 0.0000 0.0002 102
0.0006 0.010 0.0000 0.0000 0.0003 95
0.0028 0.001 0.0000 0.0000 0.0003 95

* 1.000 0.0002 0.0000 0.0002 105

* 0.500 0.0001 0.0000 0.0002 130

0.0003 0.100 0.0000 0.0000 0.0001 115
0.0010 0.100 0.0001 0.0001 0.0001 108
0.0004 0.100 0.0000 0.0000 0.0001

0.0072 0.010 0.0001 0.0001 0.0001 97
0.0162 0.001 0.0000 0.0000 0.0004 100

TEQ (I-TEQ) 0.0014 0.0011
* 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 :
Position :

K Pettit Signature : k/a.r-{ }3&7’;&

Technical Manager
Page 1 of 1
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371 Millbrook Rd West
Southampiton
SO015 OHW

Marchwood Scientific Services

Name of Client :
Address :

Tel: 02380 669126

Verkis Ltd, Test Certificate No: 114-2836
Armuli 4, 108 Reykjavik, Iceland
0

ANALYSIS OF PCDDs and PCDFs

Job Reference: 0
Sample Identifier : Dust 19/3/14 Date of Receipt : 21/03/14
Sample No: 114-2836 Date of Analysis: 28/03/14
Order No: 0 Date of Report : 01/04/13
Sample Condition : normal
Instrument : Micromass Ultima NT
GC Column : DB5
Calibration File : 250314 Test Method : 2002
Blank : 240314
expressed as ug /kg Sample Size : 2.0
Congener Conc DL Rec % Congener Conc DL Rec %
2378-TCDF 0.0064 0.0001 69 2378-TCDD 0.0008 0.0002 90
12378-PCDF 0.0094 0.0002 125 12378-PCDD 0.0028 0.0001 104
23478-PCDF 0.0114 0.0002 71 123478-HxCDD 0.0032 0.0001 80
123478-HxCDF 0.0134 0.0001 73 123678-HxCDD 0.0038 0.0001 86
123678-HxCDF 0.0122 0.0001 68 123789-HxCDD 0.0043 0.0001
234678-HxCDF 0.0128 0.0001 65 1234678-HpCDD 0.0108 0.0002 65
123789-HxCDF 0.0041 0.0001 115 OCDD 0.0254 0.0002 40
1234678-HpCDF 0.0335 0.0003 58
1234789-HpCDF 0.0087 0.0004 94
OCDF 0.0503 0.0001 40
Total 2,3,7,8-Furans 0.1620 Total 2,3,7,8-Dioxins 0.0509
TEQ* TEQ? TEQ* TEQ?
TEQ (I-TEQ) 0.0149 0.0149 TEQ (WHO)- Mammals 0.0138 0.0138
TEQ (WHO)- Fish 0.0163 0.0163
TEQ (WHO)- Birds 0.0275 0.0275
* Isomer Not detected Concentration of Non Detected TEQl
TEQ Toxic Equivalent Value Congeners at Detection Limit
TEF Toxic Equivalent Factor Concentration of Non Detected TEQ?
Conc Concentration Congeners at Zero
DL Detection Value

Reported by :
Position :

K Pettit Signature : Ala.r{ gtfﬁré

Technical Manager
Page 1 of 1





