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HOFUNDUR: Adalsteinn Atli Gudmundsson YFIRFARID:  BTA

DREIFING: Ingpor Karlsson, rekstrarstjori brennslu

Malingar i uUtbleestri fra reykhafi & Sorpeydingarst6d Sudurnesja s.f. var
framkveemd 10. og 11. ndv 2020 af starfsménnum Verkis hf. Siur voru vigtadar
og burrkadar hja Rannséknarpjénustunni Syni ehf. i Reykjavik. XAD gildra med
isogsefni var send i greiningu hja Rannsdknarpjonustunni BV Labs i Kanada.
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1 Inngangur

KALKA

sorpeydingarstod s.f.

Verkis hf. i samstarfi vid rannsoknarpjonustuna Syni ehf. og rannséknarpjénustuna BV Labs tok, ad
sér maelingar i Utblaestri fra reykhafi & Sorpeydingarstéd Sudurnesja s.f. | reykhafnum var maeldur

hradi og hitastig Utblasturslofts, rykmagn og styrkur nituroxids (NOx)). A auki var mzelt magn

vetnisklorids (HCI), vetnisflliorids (HF), dioxins/furénum og lifreenu kolefni (TOC) i Utblaestri.
Pungmalmar voru einnig efnagreindir i Gtbleestrinum.

Siur voru purrkadar og vigtadar hja Rannsoknarpjénustunni Syni ehf. XAD sia var greind hja

rannséknarpjénustunni BV Labs. Nidurstodur meelinga sjast hér i toflunni ad nedan.

Allir Utreikningar i t16flu 1.1 og losunarmork sem eru tilgreind par midast vid stadaladstaedur (STP),
273K (0°C) og 101,3 kPa, purrt loft, leidrétt ad 11% Oo.
1 N/m3 svarar til eins rimmetra af lofti vid stadaladsteedur.

Tafla 1.1 Nidurst6dur maelinga i utblaestri
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Melingar i utblaestri
Meelipattur Maeligildi Umr. mv. | Losunarmoérk | Losunarmork l.'ltstreymis Tima
(medaltol) 11% Oz Dagleg 30 min -magn svid
salaildi medaltal mv.
meoalgildi 11% O3
mv. 11% O2
Rykmagn i Utbleestri 8 mg/Nm3 10,61 mg/ | 10 mg/Nm3 30 mg/Nm? 0,12 kg/klst | 3x30
Nm? min
Kolmédnoxié CO 1 mg/Nms3 1,33 mg/ | 50 mg/Nm?3 100 mg/Nm3 0,02 kg/klst | 3x30
Nm? min
Nituroxi® NOx 242 mg/Nms? 320,95 400 mg/Nme | - 4,66 kg/klst | 6 kist
mg/Nm?3
Brennisteinsdioxid 0 mg/Nm3 0 mg/Nm?3 | 50 mg/Nm3 200 mg/Nm? | 0 mg/klst 6 kist
(SO2)
Lifreent kolefni (TOC) [ 1,16 mg/Nm3 1,54 mg/ | 10 mg/Nm3 20 mg/Nm? 0,02 kg/klst | 3x30
Nm3 min
Vetnisklérié (HCI) 0,014 mg/Nm? | 0,017 mg/ | 1 mg/Nm3 60 mg/Nm3 0,24 kg/Kklst | 3x30
Nm3 min
Vetnisfluorid (HF) 0,0006 mg/ 0,0008 1 mg/Nm3 4 mg/Nm3 0,01 kg/Klst | 3x30
Nms3 mg/Nm3 min
Dioxin / Furon (I-TEQ) | 0,1 ng/Nm3 0,1ng/ 0,1 ng/Nm? - 1,46 ng/klst | 6 kist
Nm3
Cd+TI 0,002 mg/Nm3 | 0,0027 0,005 mg/ - - 3x30
mg/Nm3 Nm3 min
Hg 0,0001 mg/ 0,0002 0,005 mg/ - - 3x30
Nm3 mg/Nm3 Nm3 min
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> Pb+Cr+Cu+V+Ni+As
+Sb+Co+An

Surefni (O2)

CO2

Hitastig meeliblinadar

Hitastig
Utblasturslofts

Rakainnihald
Utblasturslofts

Loftprystingur &
maelistad

Lofthradi
Utblasturslofts

Loftmagn

0,0629 mg/
Nm3
13,46%

5,61%

41,2°C
163,4°C

3,1%

831,8 mmHg

12,06 m/s

14.520 Nm3/
klst

0,0834
mg/Nm3

0,5 mg/Nm3

KALKA

sorpeydingarstod s.f.
6 kist
1x10
min

1x10
min
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2. Malingar i utblaestri fra reykhafi

2.1 Hradamaelingar

Lofthradi var meeldur i pversnidi reykhafs i 12 punktum?.

Tafla 2.1 Helstu kennistaerdir reykhafs a meelistad

KALKA

sorpeydingarstod s.f.
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Steerdir Eining
Innra pvermal reykhafs 0,80 m
Flatarmal reykhafs 0,503 m?2 v
2
: \\QI
Tafla 2.2 Nidurstédur hradameelinga
Pkt. nr. Stada i ras (cm) Meeldur hradi i
meaelingu 1 (m/s)

1 1,6 7,3

2 5,2 8,3

3 9,2 9,4

4 13,8 10,3
5 19,5 10,4
6 27,8 10,4
7 50,2 11,1
8 58,5 11,1
9 64,2 11,1
10 68,8 11,1
11 72,8 11,1
12 76,4 10,4

Medalhradi lofts vm = 10,42 m/sek

1 Fravik fra EN-13284 stadlinum par sem gert er rad fyrir ad mzelt sé i 12 punktum i pversnidi reykhafs Ut fra

tveimur meeliopum.
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sorpeydingarstod s.f.

2.2 Heildarryk

Ryksyni voru tekin med ryksafnara (7,9mm safnstitur) med glertrefja siu. Ryksafnaranum er stungid
inn i reykhafinn og loftstraumur sogadur Ut i gegnum hann med jafnhradasynatoku (isokinetic
sampling) i 12 punktum i pversnidi reykhafs. Nidurstodur maelinga eru gefnar i eftirfarandi t&flu.
Pungmalmar, HF og lifraent kolefni (TOC) voru einnig meaeld i sium.

Losunarmérk midast vid 11% surefnisinnihald (O2) i reykhafi. Pvi parf ad margfalda maeldan
rykstyrk i reykhafunum med eftirfarandi studli:

fC’OZ = 21 — (0021"

bPar sem $Oa,rer er vidmidunargildid (11%) og $O2,m er maelt surefnisgildi sbr. gildi i toflu 1.1 i
reykhafi.

Rykmagn i bakgrunnssiu (e. blank value) er meelt pannig ad ryksafnaranum er stungié inn i
reykhafinn i 15 minudtur an pess ad kveikt sé a loftdeelu.

Tafla 2.3 Nidurstdédur rykmeelinga

Ryk i utblaestri

Meeliréd nr. Meelt rykmagn Ryk i siu Timi Rykmagn (purrt,
leidrétt 11% Oy)

1 (sia #47) 6,4 mg/Nms 4,6 mg 14:22-14:52 6,10 mg/Nm3

2 (sia #57) 7,4 mg/Nm3 4,9 mg 15:27-15:57 6,50 mg/Nm?3

3 (sia #37) | 8,4 mg/Nm3 5,8 mg 16:26-16:56 | 7,69 mg/Nm?

Bakgrunnssia . . _

(sia #94) - 0.9 mg 17:20-12:35
2.3 Kolmdnoxido CO

Gastegundir voru meeldar med Madur GA-12 plus gasmeeli. Kolménoxid (CO) meeldist ad medaltali
um 1,33 mg/Nms umreiknad ad 11% surefni.

2.4 Nituroxid® NOy

Koéfnunaroxid NOx meeldist um 88,5 mg/Nms eda 117,37 mg/Nmz umreiknad ad 11% surefni.

2.5 Brennisteinsdioxid (SO-)

Ekkert brennisteinsdioxid (SO2) meeldist ad pessu sinni.
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sorpeydingarstod s.f.

2.6 Vetnisklorid (HCI)

Vetnisklérid (HCI) var meelt samhlida rykmaelingum og dregid i gegnum glerfléskur med vokvalausn
(afjonad vatn). Vetnisklorié (HCI) meeldist 13,66 pug/Nms eda 17,03 ug/Nms umreiknad ad 11%
surefni.

2.7 Vetnisfluorid (HF)

Vetnisfluorid (HF) var meelt samhlida rykmeelingum og dregid i gegnum glerfléskur med vékvalausn
(0,1 M NaOH). Reyndist magnid vera 0,6 ug/Nms eda 0,8 pg/Nms umreiknad ad 11% surefni

2.8 Dioxin/farén

Dioxin og furén voru meeld i Utbleestrinum med jafnhradasynatoku i 6 kist. Samfellt. Styrkur pessara
efna meeldist 0,1ng pg/Nms umreiknad ad 11% surefni. Notud var svokdllud ,Filter/

condenser* adferd skv. iST EN 1948.

2.9 bungmalmar

Eftirfarandi pungmalmar voru efnagreindir i sium og styrkur peirra reiknadur i rdmmali Gtblasturslofts.
Mélmar voru meaeldir med iCP-OES eftir upplausn i saltpéturssyru og peroxidi skv. EPA adferd nr.
3051. Styrkur pungmalma i Utbleestri sést i toflu 1.1.

Summa: Kadmium (Cd) og palium (TI)
Kvikasilfur (Hg)
Antimon (Sb), kébolt (Co) og mangan (Mn)

2.10 Annad

Surefni i Utblaestrinum meeldist 13,46%, rakainnihald Utblasturslofts var um 3,1% og hitastig pess
163,4°C ad medaltali.
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3 Maelinakvaemni

KALKA

sorpeydingarstod s.f.

Taflan hér ad nedan synir nakveemni, gefna upp i %, sem buast ma vid i meelingunum ef notadar eru
beer adferdir sem visad er i eda fra framleidanda teekjabunadar.

Tafla 3.1 Nakvaemni i maeldum gildum

Meelinakveemni

Meelipattur % nakvaemni Meeliadferd

Ryk +15% EN 13284

TOC +15% -

HCI +30% EN 1911

HF +20% ISO 15713

CO +5% Skv. framleidanda gasmeelis
NOx +5% Skv. framleidanda gasmeelis
SO2 +5% Skv. framleidanda gasmeelis
NHs +20% -

Oz +5% Skv. framleidanda gasmeelis
Pungmalmar +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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4 Nidurstéour siuvigtunar og efnagreiningar

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

'm‘ it e Rannsoéknanidurstédur
Skyrsla nr.: 11435-20-2
Verkis hf. Gerd synis: Ryksyni
Ofanleiti 2 Dags. beidni: 05/11/2020
103 Reykjavik Dags. rannséknar: 09/11/2020
Synataka: Verkis hf.
Tengilidur: Birgir Témas Arnar
Starfsstod : Birgir Témas Arnar - Ofanleiti 2
Syni nr. Mazling Nidurstodur Maelieining Adferd
20-9961 XAD Gildra
Dioxin Sja vidhengi bls. pg/g GLS DF 110:2019-01-25, GC-MS/MS
34
20-9964 Skol ur XAD Gildra
Dioxin gﬁ vibhengi bls. pg/g GLS DF 110:2019-01-25, GC-MS/MS
20-9966 H20 skol - 1
HF 58 Hg/ml
20-9967 H20 skol - 2
HF <3,9 Hg/ml
20-9968 H20 skol - 3
HF 52 Hg/ml
20-9969 NaOH skol - 1
HCI 110 ua/ml
20-9970 NaOH skol - 2
HCl 87 pg/mi
20-9971 NaOH skol - 3
HCI 110 ug/mi
20-9972 Filter - R1, #47
burrkun og vigtun a ryksium 14 mg
bungmalmar Sja vidhengi bls.
45
20-9973 Skol - R1
burrkun og vigtun a ryksium 3,2 mg
20-9974 Filter - R2, #57
burrkun og vigtun a ryksium 0,6 mg
20-9975 Skol - R2
burrkun og vigtun a ryksium 43 mg
20-9976 Filter - R3, #37
burrkun og vigtun a ryksium 0.8 mg
TOC Sja vidhengi mg/L
20-9977 Skol - R3
burrkun og vigtun & ryksium 5,0 mg
20-9978 Filter - BG, #94
burrkun og vigtun a ryksium 0 mg
20-9979 Skol - BG
burrkun og vigtun a ryksium 0,9 mg
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5 Nidurstoour greiningar a dioxinum og furénum

EPA M23 DIOXINS AND FURANS (STACK SAMPLING TRAIN)

KALKA

sorpeydingarstod s.f.

BV Labs ID ODH704 |
Sampling Date 2020/11/05 TOXIC EQUIVALENCY # of

UNITS M239;:61/ EDL| RDL | TEF (2005 WHO) TEQ(DL) Isomers | QC Batch
2,3,7,8-TetraCDD * pg 802 22 | 200 1.00 802 N/A | 7062508
1,2,3,7,8-Penta CDD * pg 1520 23 | 200 1.00 1520 N/A | 7062508
1,2,3,4,7,8-Hexa CDD * pg 1640 21 | 200 0.100 164 N/A | 7062508
1,2,3,6,7,8-Hexa CDD * pg 4160 20 | 200 0.100 416 N/A | 7062508
1,2,3,7,8,9-Hexa CDD * pg 2520 19 | 200 0.100 252 N/A | 7062508
1,2,3,4,6,7,8-Hepta CDD * pg 35900 21 | 200 0.0100 359 N/A | 7062508
1,2,3,4,6,7,8,9-Octa CDD * pg 61300 24 | 2000 0.000300 18.4 N/A | 7062508
Total Tetra CDD * pg 18600 22 | 200 N/A N/A 14 7062508
Total Penta CDD * pg 29300 23 | 200 N/A N/A 12 7062508
Total Hexa CDD * pg 53600 20 | 200 N/A N/A 8 7062508
Total Hepta CDD * pg 72900 21 | 200 N/A N/A 2 7062508
2,3,7,8-Tetra CDF ** pg 18500 67 | 200 0.100 1850 N/A | 7062508
1,2,3,7,8-Penta CDF ** pg 5010 170| 200 0.0300 150 N/A | 7062508
2,3,4,7,8-Penta CDF ** pg 8610 180/ 200 0.300 2580 N/A | 7062508
1,2,3,4,7,8-Hexa CDF ** pg 7420 39 | 200 0.100 742 N/A | 7062508
1,2,3,6,7,8-Hexa CDF ** pg 8240 36 | 200 0.100 824 N/A | 7062508
2,3,4,6,7,8-Hexa CDF ** pg 9980 40 | 200 0.100 998 N/A | 7062508
1,2,3,7,8,9-Hexa CDF ** pg 417 43 | 200 0.100 41.7 N/A | 7062508
1,2,3,4,6,7,8-Hepta CDF ** pg 29900 20 | 200 0.0100 299 N/A | 7062508
1,2,3,4,7,8,9-Hepta CDF ** pg 3530 24 | 200 0.0100 35.3 N/A | 7062508
1,2,3,4,6,7,8,9-Octa CDF ** pg 10400 31 | 2000 0.000300 3.12 N/A | 7062508
Total Tetra CDF ** pg 122000 67 | 200 N/A N/A 17 7062508
Total Penta CDF ** pg 94600 170| 200 N/A N/A 14 7062508
Total Hexa CDF ** pg 74100 40 | 200 N/A N/A 16 | 7062508
Total Hepta CDF ** pg 45100 22 | 200 N/A N/A 4 7062508
Confirmation 2,3,7,8-Tetra CDF ** pg 3160 100| 200 0.100 316 N/A | 7099695
TOTAL TOXIC EQUIVALENCY pg N/A N/A| N/A N/A 9520 N/A N/A
EDL = Estimated Detection Limit
RDL = Reportable Detection Limit
TEF = Toxic Equivalency Factor, TEQ = Toxic Equivalency Quotient,
The Total Toxic Equivalency (TEQ) value reported is the sum of Toxic Equivalent Quotients for the congeners tested.
WHO(2005): The 2005 World Health Organization, Human and Mammalian Toxic Equivalency Factors for Dioxins and Dioxin-like
Compounds
QC Batch = Quality Control Batch
* CDD = Chloro Dibenzo-p-Dioxin
N/A = Not Applicable
** CDF = Chloro Dibenzo-p-Furan
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6 Nidurstoour greiningar a pungmalmum

EPA M26A HYDROGEN HALIDES AND HALOGENS (STACK SAMPLING TRAIN)

BV Labs ID ODH463 ODH468 ODH469
Sampling Date 2020/11/05 2020/11/05 2020/11/05
M26A - M26A - M26A -

UNITS 9966 RDL 9967 RDL 9968 RDL| QC Batch
Hydrochloric Acid ug 110 4.9 87 3.9 110 4.6 | 7072850
Hydrofluoric Acid ug 5.8 4.9 <3.9 3.9 5.2 4.6 | 7072850
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

ELEMENTS BY ATOMIC SPECTROSCOPY (FILTER)

BV Labs ID ODHA451

Sampling Date 2020/11/05
UNITS| 9972-FILT RDL |QC Batch
Acid Extractable Mercury (Hg) ug <0.0025 |0.0025| 7074632

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

MISCELLANEOUS (FILTER)
BV Labs ID ODH451
Sampling Date 2020/11/05

UNITS| 9972-FILT | RDL|QC Batch

Antimony (Sb) ug <1.0 1.0 | 7073546
Arsenic (As) ug <0.60 0.60( 7073546
Cadmium (Cd) ug <0.20 0.20| 7073546
Chromium (Cr) ug <0.50 0.50( 7073546
Cobalt (Co) ug <0.20 0.20( 7073546
Copper (Cu) ug 1.33 0.50| 7073546
Lead (Pb) ug 0.99 0.30| 7073546
Nickel (Ni) ug <0.30 0.30| 7073546
Titanium (Ti) ug 11.1 0.10| 7073546
Vanadium (V) ug <0.50 0.50( 7073546
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

Verkis hf. | Ofanleiti 2, 103 Reykjavik | 422 8000 | verkis.is | verkis@verkis.is

12 of 13



> VERKIS

KALKA

sorpeydingarstod s.f.

RESULTS OF ANALYSES OF STACK SAMPLING TRAIN

BV Labs D ODH463 | ODH468 | ODH469
Sampling Date 2020/11/05 | 2020/11/05 | 2020/11/05
M26A - M26A - M26A -
UNITS| o g sops | RDL| QC Batch
Impinger Volume | m | o7 77 92 | 1 [7067869

RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
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