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1 Johdanto

Rajakiiri Oy suunnittelee Raahen edustan merialueelle sijoittuvaa merituulivoima-
aluetta. Alueesta on tehty varaussopimus Metsdhallituksen kanssa. Téssé raportissa
esitetyt tulokset liittyvat hankkeen ympdristétutkimusten ja rakentamissuunnitelmien
pdivitykseen ja luovat taustamateriaalia hankkeen teknistd suunnittelua varten.
Hankeen YVA on tehty 2009-2011 ja voimassa olevat osayleiskaavat hyvéksytty 2013.
Alueen osayleiskaavat pdivitetédn tassé yhteydessd, koska alueelle suunniteltavien
voimaloiden koko on kasvanut ja sijoittelu muuttunut. Raportissa esitetdén
suunnittelualueen sedimenttindytteenoton tulokset avovesikaudella 2024 kerdttyjen
ndytteiden perusteella.

2 Alueella tehdyt toimenpiteet

Maanahkiaisen tuulivoima-alueen suunnittelualueella suoritettiin  elokuussa 2024
sedimenttindytteenottoa (Kuva 1). Suunnittelualueelta otettiin sedimenttindytteité
kaikkiaan kymmenesté paikasta. Ndéytteenotto kohdistettiin  GTK:lta saadun
pohjanlaatuaineiston perusteella suunnittelualueella oleviin pehmeisiin pohijiin (ks.
Liitekartta raportin lopussa). Ndytteenoton suoritti Luode Consulting Oy:n henkildsté.
Ty6é tehtiin kahdessa osassa siten, etté alueelta otettiin erikseen erillisndytteet
pintasedimentist&, minké liséksi syvempien kerrosten yleistd pilaantuneisuutta
selvitettin  koko suunnittelualueelta kerdttyjen kokoomandytteiden avulla.
Kokoomandytteet muodostettiin  samoilta pisteiltd kerétyistd ndytteistd kuin
erillisndytteet.
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Kuva 1. Maanahkiaisen Suunnittelualue ja vuoden 2024 sedimenttindytepisteet.

3 Sedimenttinaytteenotto ja normalisointi

Sedimenttindytteenoton tarkoituksena oli selvittdé sedimenttien laatua, haitta-
ainepitoisuuksia ja I&jityskelpoisuutta tulevia vesistétéitd varten. Erillisnéytteet
pintasedimenteisté otettiin alueen sedimenttien kovuudesta johtuen Van Veen -
tyyppiselléd kahmarinéytteenottimella.

Kokoomandytteet otettiin Piston corer -tyyppiselléd putkindytteenottimella, miké
pehmeissé@ paikoissa mahdollisti ndytteiden saannin parhaimmillaan aina 100 cm
tavoitesyvyydelle saakka. Alueen pehmedmmat sedimentit 16ytyvéat suunnittelualueen
itdreunalta.

Tyéohjelman mukaan metallipitoisuudet analysoitiin ylimmén 0-10 cm kerroksen
erillisndytteisté. Ndytteistd analysoitiin metallit ja kokonaisrikki. Erillisndytteitd ei
normalisoitu.

Muita haitta-aineita sekd& sedimentin fysikaalisia ominaisuuksia analysoitiin
kerroksittain kokoomandytteesté. Kokoomandyte muodostettiin 30 cm kerroksista ja
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samaan ndytteeseen yhdistettiin kaikkioan kymmenen néytepisteen sedimentit.
Analysoitavaksi toimitetut néytekerrokset olivat 0-30 cm, 30-60 cm ja 60-100 cm.
Ndytepisteet olivat samat kuin erillisnéytteiden pisteet. Alueen sedimentit olivat
pédosin hiekkaisia, mink& johdosta yli 30 cm kerroksia saatiin kerattyé vain kolmelta
paikalta. Alimman analysoitavan néytekerroksen paksuus mddardytyy sedimentin
pehmeyden mukaan, alle 5 cm paksuisia néytteitd ei otettu mukaan niiden huonon
edustavuuden takia.

Tutkimusohjelman mukaisesti kokoomandytteistd mdadritettiin seuraavat analyysit:

= savipitoisuus ja raekokojakauma aerometrisesti/seulomalla médritettynd
» kuiva-ainepitoisuus ja hehkutushdvié

» vesipitoisuus ja irtotiheys

= metallit ja kokonaisrikki (typpihappouutto)

= orgaaniset tinayhdisteet (tributyylitina ja trifenyylitina)
= PCB-yhdisteet (kongeneerit 28, 52, 101, 118, 138, 153, 180)
* PAH-yhdisteet

» dljyhiilivedyt C10-C40

= PCDD-PCDF-PCB

» kokonaisfosfori ja -typpi

= TOC

Raportin lopun liitteisté 18ytyvat yksityiskohtaisemmat tiedot kdytetyistéd menetelmistd,
laboratorioista seké tutkimustodistukset.
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3.1 Aistinvaraiset havainnot

Sedimenttindytteet analysoitiin  aistinvaraisesti hajun  ja vérin  osalta heti
ndytteenottohetkellé (Taulukko la ja 1b). Hajun perusteella voidaan arvioida pohjan
happiolosuhteita hapettomissa olosuhteissa esiintyvdn rikkivedyn avulla. Valokuvat
ndytteistd on esitetty taulukossa 2. Erillisnéytteiden pintakerros oli hapekas, miké nékyy
hyvin myés kuvissa. Osassa néytteissd esiintyi silti rikkivedyn hajua.

Taulukko IA. Sedimenttindyteasemien ndytepaikat ja vesisyvyydet. H=harmaa, M=musta, R=ruskeaq, haju
O=ei hajua, 1=lievd, 2=selvé haju ja 3=voimakas haju, Hi=Hiekka, Sa=Savi

Lat WGS-84 | Lon WGS-84 | Vedensyvyys 0-10cm /

A t vari| Hai
sematunnus [o] [o] [m] pintqndyte ari aju

Taulukko 1B. Kokoomandyteasemien ndytepaikat ja vesisyvyydet. TH=tumman harmaa, H=harmaga,
M=musta, R=ruskeaq, haju 0=ei hajua, 1=lievd, 2=selvd haju ja 3=voimakas haju, Hi=Hiekka, Sa=Savi

Veden-
Lat WGS-84 | Lon WGS-84
Asematunnus a [] 8 on [] 8 syvyys 0-30cm 30-60cm 60-100cm
[m]
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Taulukko 2. Valokuvat ndytteistd. Kuvien merkintd viittaa Taulukon 1 ja Kuvan 1 mukaisiin ndytepaikkoihin.
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4. Tulokset ja johtopaatokset

Taulukossa 3. on esitetty erillisndytteist& analysoidut laboratoriotulokset. Erillisnéytteitd
ei tutkimusohjelman mukaisesti normalisoitu vaan niistd méadritettiin vain metalli- ja
rikkipitoisuudet.

Kokoomandytteiden normalisoidut pitoisuudet on esitetty liitetaulukoissa raportin
lopussa. Normalisoinnilla tarkoitetaan analyysituloksien muuttamista standardi savi-
ja orgaanisen aineen pitoisuuksiin, jolloin haitta-ainepitoisuuksia voidaan verrata
annettuihin raja-arvoihin.

Haitalliset aineet ovat sitoutuneet saveen ja orgaaniseen ainekseen, jolloin sen
normalisoinnilla varmistetaan ndytteiden vertailukelpoisuus. Normalisointi on
rutiinitoimenpide ruoppaus- ja ldjitysmassojen analysoinnissa. Sedimenttindytteiden
tulokset luokiteltiin Sedimenttien ruoppaus- ja Ildjitysohjeen (YM,2015) mukaisesti
viiteen luokkaan (Kuva ).

Pitoisuustason tunnus | 1A 1B IC 2
Esimerkkipitoisuus 0-1 1-2 2-4 4-7 7-

Madritysraja
Haitta-aineella ei vaikutusta l3jityskelpoisuuteen

Ldjitettavissa seka ns. hyville etta tyydyttavalle l3jitysalueelle

Ldjitettavissd ns. hyvalle ldjitysalueelle

Paasiintsisesti ljityskelvoton _

Kuva 2. Sedimenttien haitta-aineille  annettujen  ohjeellisten  pitoisuustasojen  merkitys
merildjityskelpoisuuden  arvioinnissa.  Ruoppaus-  ja  ldjitysohjeen  mukaisesti  (YM 2015).

Taulukko 3. Erillisndytteiden normalisoimattomat tulokset.

sivu 8
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I MSED- | MSED- | MSED- | MSED- | MSED- | MSED- | MSED- | MSED- | MSED- | MSED-
Yksikko

1 2 3 4 5 6 7 8 9 10
Kuiva-
ainepitoiuus % 72 85 53.2 73.6 77.3 71.2 76.8 70.8 71.7 60.5
@ 105°C

Antimoni mg/kgk.a. | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50
Arseeni mg/kg k.a. 7.2 3.55 7.08 0.81 2.26 2.56 2.11 2.79 3.29 11
Barium mg/kg k.a. | 10.1 9.65 82.2 5.62 6.67 8.55 7.4 32.1 25.1 20.2

Beryllium mg/kg k.a. | 0.087 | 0.095 | 0.372 | 0.044 | 0.061 | 0.079 | 0.044 | 0.152 | 0.116 | 0.185

Kadmium mg/kg k.a. | <0.10 | <0.10 | 0.13 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10

Kromi mg/kgka. | 439 | 152 | 232 | 349 | 39 | 688 | 25 | 119 | 173 | 104
Koboltti | mg/kgka. | 2.16 | 3.38 | 6.6 | 0.98 1 172 | 1.26 | 3.02 | 3.69 | 3.85
Kupari mg/kgka. | 1.66 | 3.94 | 141 | 076 | 2.08 | 1.66 | 1.42 | 517 | 106 | 5.24
Rauta mg/kgk.a. | 4640 | 6460 | 16900 | 2790 | 2530 | 3870 | 2510 | 9290 | 7780 | 9780

Lyijy mg/kgka. | 2 1.6 5.2 1.1 1.5 11 | <1.0 | 23 2 3.9

Litium mg/kgk.a. | 2.9 55 | 219 | 1.9 2.5 4.3 2.7 7.8 11 7

Mangaani mg/kg k.a. | 90.2 81.8 301 69.6 30 77.9 85.9 155 115 139
Elohopea mg/kg k.a. | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | <0.010 | 0.011
Molybdeeni | mg/kgk.a. | <0.40 | <0.40 | 7.53 | <0.40 | <0.40 | <0.40 | <0.40 | 1.95 | <0.40 | <0.40

Nikkeli mg/kg k.a. | <5.0 11.5 14.9 <5.0 <5.0 <5.0 <5.0 7.5 10.7 6.3
Fosfori mg/kg k.a. 230 238 444 261 336 142 127 346 349 590
Hopea mg/kgk.a. | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50
Strontium mg/kg k.a. | 5.21 4.22 171 4.29 3.99 3.56 2.39 8.64 6.88 11.6
Tallium mg/kgk.a. | <0.50 | <0.50 | 0.73 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50 | <0.50

Tina mg/kg k.a. | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Vanadiini mg/kg k.a. | 5.66 7.42 26.2 5.1 4.19 4.52 3.38 12.8 12.9 12.3
Sinkki mg/kg k.a. | 15.3 17.3 41.6 6.3 9 10.3 6.4 21.7 19.8 26.9
Rikki mg/kg k.a. 39 39 4800 <30 39 45 <30 4040 145 185

Kokoomandytteiden perusteella alueella esiintyy ruoppaus- ja I§jitysohjeessa
esitettyjen raja-arvojen ylittévié pitoisuuksia ainoastaan ylimmadn 0-30 cm kerroksen
dioksiini ja furaanipitoisuuksissa. Kohonneita dioksiini- ja furaanipitoisuuksia esiintyy
yleisesti koko Perédmeren alueella. Pitoisuudet olivat tasolla 1B, mik&é mahdollistaa
massojen Idjityksen mereen.

Muuten kaikki analysoidut pitoisuudet jdivat tasolle 1 tai 1A. 60-100 cm
kokoomandytteen normalisoitu kuparipitoisuus oli 37 mg/kg kiintoainetta ja ylitti siten
juuri pitoisuustason 1A (raja-arvo 35 mg/kg), mutta ohjeen mukaisesti kyseiselld
pitoisuudella ei ole vaikutuksia I&jityskelpoisuuteen.

Irtotiheyden perusteella massat eivat ole mydskadn eroosioherkkié, minké puolesta ne
voidaan Idjittd& mereen. Liitteesséi 3 on esitetty kokoomandytteistéd mdédritetyt
raekokojakaumat.
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Liite 1. Taulukko 4. Kokoomandytteiden normalisoidut tulokset.

NORMALISOIDUT PITOISUUDET

pitoisuustaso 1A
pitoisuustaso 1B
pitoisuustaso 1C

APUPARAMETRIT EI NORMALOISOITU

Kuiva-ainepitoisuus (%)
Kokonaistyppi (N TOT)| (mg/kg k.a.)
Fosfori (P)| (mg/kgk.a.)

Savipitoisuus (% k.a.)

Kuiva-aineen orgaaninen osuus (% k.a.)
DOC % k.a.

irtotiheys (mérkitiheys) t/m?3

Rikki
METALLIT JA PUOLIMETALLIT
Arseeni (As)| (mg/kg k.a.)
Lyijy (Pb)[ (mg/kg k.a.)
Kromi (Cr)| (mg/kgk.a.)
Nikkeli (Ni)[ (mg/kg k.a.)
Elohopea (Hg)| (mg/kgk.a.)
Kadmium (Cd)[ (mg/kg k.a.) 0.5-2.5
Kupari (Cu)| (mg/kg k.a.) 35-50 50-70 70-90
Sinkki (Zn)[ (mg/kg k.a.) 170-360 360-500
ORGANOTINAYHDISTEET
Tributyylitina|  (ug/kg k.a.) 5-30
2-10

mg/kg k.a.

15-50
40-80
65-270
45-50
0.1-0.6

50-70
80-100 100-200

50-60
0.6-0.8 0.8-1

30-100 100-150
10-20  20-30

Trifenyylitina

PCB 28 (ng/kg k.a.)

PCB52 [ (ug/kgk.a.)
PCB101 | (ug/kek.a.)
PCB118 | (mg/kek.a.)
PCB 138 (ng/kg k.a.)
PCB153 | (pg/ke ka.)
PCB180 | (ug/kgk.a.)
PAH -yhdisteet
Naftaleeni 250-2500

500-5000

(ne/kg k.a.)
Fenantreeni (ng/kg k.a.)

Antraseeni (ng/kg k.a.)
Fluoranteeni (ng/kg k.a.)

Pyreeni (ng/kg k.a.)
Bentso(a)antraseeni (ng/kg k.a.)
Kryseeni (ne/kg k.a.)
Bentso(b+k)fluoranteeni (ng/kg k.a.)
Bentso(a)pyreeni (ng/kg k.a.) 450-4500
Indeno(1,2,3-cd)pyreeni (ng/kg k.a.) 100-1000
Bentso(ghi)peryleeni (ng/kg k.a.) 100-1000

OLIYHIILIVEDYT
c10-c40| (mg/kgk.a.) 100-300 300-1500
5-10

200-2000
280-2800
100-1000
300-3000
250-2500

DIOKSINIT JA FURAANIT

PCDD/F yla 10-30  30-60

MSED-TOT
0-30 cm

69
1300
340
0.77
1.9
0.65
17

MSED-TOT
30-60 cm

49
1700
700
29

2.6
14

MHSED-TOT
60-100 cm

51
1100
690
29
5.1
1.54
14

k.a. = kiintoaine
e.m. =ei madritetty

m.r. = alle maaritysrajan

Liite 2. GTK toimittamasta aineistosta laadittu maalajikartta (Kuva Ramboll).
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Liite 3. Raekokojakaumat.

Maanahkiainen kokoomanaytteiden raekokojakauma kerroksittain

40
35 B Kerros B Kerros  Kerros
0-30cm 30-60 cm 60-100 cm
30
3
2 25
.©
S
= 20
3
°© 15
o
10
5 [
0 - — - — [— —_ _ ||
& & & & & & & & & & &
& & & Y <0 & N i~ S S
; o Q 1 ! G o 7
O Q’LQ QQQ) & 09(0 oV D 6&0 @ @r\, &
@ S > ® W« QEE & & &
oF Q ? NGy N d W o N S >
W N O oF ° & \© O & © F
& © W ® © Jd o & e © e
ol 0\\) ‘{-0 6{- \{-o Q\,l- & Q:b 'bQ' Q\lb
& & & £ 8 N <
Q\/G ,bQI Q:b <&
L@ <

Seuraavilla sivuilla on esitetty laboratoriotodistukset, kdytetyt laboratoriot sekd
menetelmatiedot.
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m Measurlabs Test report ID 15854 v.2

TestreportID 15854 v.2

Customer Antti Lindfors
Luode Consulting Oy
Sandfallintie 85, 21600 Parainen, Suomi

Assignment Measurlabs provided sediment analyses as requested by the customer. Analyses were
performed by an ISO/IEC 17025 accredited external service provider. Methods that were
used are accredited on sediment, excluding bulk density.

Laboratory Organotin compounds:
Accreditation number: 2030
Accreditation body: SWEDAC

Other analyses:
Accreditation number: 1163
Accreditation body: CAl

Samples Sampling was performed by the customer on 29/08/2024 (dd/mm/yyyy)

Sample name Depth Matrix

MSED-1 Sediment
MSED-2 Sediment
MSED-3 Sediment
MSED-4 Sediment
MSED-5 Sediment
MSED-6 Sediment
MSED-7 Sediment
MSED-8 Sediment
MSED-9 Sediment
MSED-10 Sediment
MSED TOT 0-30cm 30-60cm 60-100cm Sediment

Samples received  02/09/2024 (dd/mm/yyyy)
Results The results presented on the next page(s) relate to the tested samples only.

Attachment(s) Results ID 15854 - MSED 1-10, MSED TOT (pages 1-4)
The original test report

Summary of the results 2024

Measurlabs https://measurlabs.com/
Mannerheimintie 117 . info@measurlabs.com
00280 Helsinki, Finland Sivu 1(2) +358 50 336 6128



m Measurlabs Test report ID 15854 v.2

Reporting antti.lindfors@luode.net
toni.merilainen@luode.fi
niina.raudasoja@luode.fi

This test report ID 15854 v.2 replaces the test report ID 15854 submitted earlier. The original test report has been attached to
the test report.

On Friday, 10 January 2025, issued by

/qe(ﬂ KQMQMV\/

Meeri Rantanen Measurlabs
Project Manager

Teollisuuskatu 33

+358 50 313 1948 00570 Helsinki
meeri.rantanen@measurlabs.com Finland

Measurlabs https://measurlabs.com/
Mannerheimintie 117 info@measurlabs.com

00280 Helsinki, Finland Page 2(2) +358 50 336 6128



m Measurlabs

Project: ID 15854 Luode Consulting Oy

Sample Matrix: Sediment
Sampling Date: 29.08.2024
Samples Received: 02.09.2024

External ISO/IEC 17025 accredited a MSED-TOT MSED-TOT MHSED-TOT
laboratory Method Unit MSED-1 MSED-2 MSED-3 MSED-4 MSED-5 MSED-6 MSED-7 MSED-8 MSED-9 MSED-10 0-30 cm 30-60 cm 60-100 cm
o : Gravimetric / 9%
Dry matter @ 105°C (organotins) CSN 1SO 11465, CSN b 68.5 49 51.3
o EN 12880, CSN EN 14346: @
Dry matter @ 105°C 2007, CSN 46 5735 & SS- i 72 85 53.2 73.6 77.3 71.2 76.8 70.8 7.7 60.5 66.1 45.6 51.5
. EN 15934:2012 ed 1.
Moisture (accredited) % 339 54.4 48.5
Hakanson, L. & M.
Jansson, 1983. Principles
Bulk Density (Wet Density) of Lake Sedimentology. t/m3 1.66 1.35 1.43
Springer-Verlag. 313 p.
(non accredited)
Spectrophotometric /
Total Nitrogen CSN IS0 11261 mg/kg DW 1340 1720 1100
(accredited)
PCB 28 GC-MS/ mg/kg DW <0.00010 <0.00010 <0.00010
US EPA Method 429, US
PCB 52 EPA Method 1668, US EPA mg/kg DW <0.00010 <0.00010 <0.00010
PCB 101 Method 3550 (accredited) ma/kg DW <0.00010  <0.00017  <0.00010
PCB 118 mg/kg DW <0.00010 <0.00010 <0.00010
PCB 138 mg/kg DW <0.00010 <0.00010 <0.00010
PCB 153 mg/kg DW <0.00010 <0.00010 <0.00010
PCB 180 mg/kg DW <0.00010 <0.00010 <0.00010
Sum of 7 PCBs mg/kg DW <0.00070 <0.00077 <0.00070
PCB 77 HRGC -HRMS or HRGC- ng/kg DW <110 400 260
MS/MS / US EPA Method
PCB 81 1668A, CSN EN 16190 ng/kg DW <17 <18 <8.8
PCB 105 (accredited) ng/kg DW <120 430 300
PCB 114 ng/kg DW <13 <28 <15
PCB 118 ng/kg DW <260 <730 <370
PCB 123 ng/kg DW <13 <12 <8
PCB 126 ng/kg DW <20 <18 <8.4
PCB 156 ng/kg DW <38 140 100
PCB 157 ng/kg DW <15 24 <8.9
PCB 167 ng/kg DW <18 <51 <30
PCB 169 ng/kg DW <32 <37 <9.1
PCB 170 ng/kg DW <260 1000 660
PCB 180 ng/kg DW <380 1400 990
PCB 189 ng/kg DW <21 87 48
TEQ (dI-PCB) - lower ng/kg DW 0 0.06 0.039
TEQ (dI-PCB) - upper ng/kg DW 0.91 0.97 0.98
Gravimetric /
e o CSN EN 15935, CSN EN o
Loss on Ignition @ 550°C 13039, CSN 72 0103, CSN % DW 1.93 6.97 5.08
46 5735 (accredited)
Fraction < 0.002 mm Suspension density and o5 0.772 28.7 28.6
. sieve analysis /
Fraction > 60 mm CSN EN ISO 17892-4; CSN % <0.010 <0.010 <0.010
Fraction 20-60 mm EN 933-1; CSN EN 933-2; % 18.4 <0.010 <0.010
. BS ISO 11277; pokyn TOM
Fraction 6-20 mm % 12.5 <0.010 <0.010

23/1 (accredited)



m Measurlabs

Project: ID 15854 Luode Consulting Oy
Sample Matrix: Sediment

Sampling Date: 29.08.2024

Samples Received: 02.09.2024

External ISO/IEC 17025 accredited a MSED-TOT MSED-TOT MHSED-TOT
laboratory Method Unit MSED-1 MSED-2 MSED-3 MSED-4 MSED-5 MSED-6 MSED-7 MSED-8 MSED-9 MSED-10 0-30 cm 30-60 cm 60-100 cm
Fraction 2-6 mm % 1.55 <0.010 <0.010
Fraction 0.6-2 mm % 5.5 0.114 <0.010
Fraction 0.2-0.6 mm % 35.5 0.41 0.086
Fraction 0.06-0.2 mm % 242 0.615 0.579
Fraction 0.02-0.06 mm % 0.461 16.5 18
Fraction 0.006-0.02 mm % 0.58 19.3 25.6
Fraction 0.002-0.006 mm % 0.504 343 27
IR/
" CSN ISO 10694, CSN EN o
Total Organic Carbon 13137:2002, CSN EN % DW 0.65 2.6 1.54
15936 (accredited)
Antimony Total metals mg/kg DW <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Arsenic ICP-AES / mg/kg DW 72 3.55 7.08 0.81 2.26 2.56 2.11 2.79 3.29 11 3.89 6.74 6.32
Barium US EPA Method 200.7, CSN mg/kg DW 10.1 9.65 82.2 5.62 6.67 8.55 7.4 32.1 251 20.2 29.7 125 136
) EN ISO 11885, US EPA

Beryllium Method 6010, SM 3120 mg/kg W 0.087 0.095 0372 0.044 0.061 0.079 0.044 0.152 0.116 0.185 0.173 0.798 0.774
Cadmium (accredited) mg/kg DW <0.10 <0.10 0.13 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.16
Chromium Mercury: Fluorescence mg/kgDW  4.39 152 232 3.49 39 6.88 25 1.9 17.3 10.4 12.5 47.4 44.6
Cobalt spectrometer/CSNENISO  mg/kgDw  2.16 3.38 6.6 0.98 1 1.72 1.26 3.02 3.69 3.85 3.28 1.2 13.6

17852,1S0 16772:2004
Copper (accredited) mg/kgDW  1.66 3.94 14.1 0.76 2.08 1.66 1.42 517 10.6 5.24 5.84 29.7 36.4
Iron mg/kg DW 4640 6460 16900 2790 2530 3870 2510 9290 7780 9780 8340 33500 35800
Lead mg/kg DW 2 1.6 5.2 1.1 1.5 1.1 <1.0 23 2 3.9 2.8 10.4 10.7
Lithium mg/kg DW 29 5.5 21.9 1.9 2.5 4.3 2.7 7.8 11 7 9.6 55.2 52'3
Manganese mg/kg DW 90.2 81.8 301 69.6 30 77.9 859 155 115 139 160 430 492
Mercury mg/kg DW <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.011 <0.010 <0.010 <0.010
Molybdenum mg/kg DW <0.40 <0.40 7.53 <0.40 <0.40 <0.40 <0.40 1.95 <0.40 <0.40 1.03 1.32 2.07
Nickel mg/kg DW <5.0 11.5 14.9 <5.0 <5.0 <5.0 <5.0 7.5 10.7 6.3 7.7 26.2 29.2
Phosphorus mg/kg DW 230 238 444 261 336 142 127 346 349 590 337 699 689
Silver mg/kg DW <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Strontium mg/kg DW 5.21 4.22 171 4.29 3.99 3.56 2.39 8.64 6.88 11.6 8.95 34 333
Thallium mg/kg DW <0.50 <0.50 0.73 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Tin mg/kg DW <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Vanadium mg/kg DW 5.66 7.42 26.2 5.1 4.19 4.52 3.38 12.8 12.9 12.3 12.5 51 49.7
Zinc mg/kg DW 15.3 17.3 41.6 6.3 9 10.3 6.4 21.7 19.8 26.9 20.7 76.8 76

ICP-AES /
US EPA Method 200.7, CSN

Sulphur ENISO 11885, US EPA mg/kg DW 39 39 4800 <30 39 45 <30 4040 145 185 1960 8740 8930

Method 6010, SM 3120

(accredited)
Naphthalene GC-MS or GC-MS-MS / mg/kg DW <0.010 <0.010 <0.010
US EPA Method 8270D; US
Acenaphthylene EPA Method 8082A; CSN mg/kg DW <0.010 <0.010 <0.010
Acenaphthene EN 17503; 1SO 18287; 1SO mg/kg DW <0.010 <0.010 <0.010
18475; CSN EN

Fluorene 17322 (accredited) mg/kg DW <0.010 <0.010 <0.010
Phenanthrene mg/kg DW <0.010 <0.010 <0.010
Anthracene mg/kg DW <0.0100 <0.0100 <0.0100



m Measurlabs

Project: ID 15854 Luode Consulting Oy
Sample Matrix: Sediment

Sampling Date: 29.08.2024

Samples Received: 02.09.2024

External ISO/IEC 17025 accredited a MSED-TOT MSED-TOT MHSED-TOT
laboratory Method Unit MSED-1 MSED-2 MSED-3 MSED-4 MSED-5 MSED-6 MSED-7 MSED-8 MSED-9 MSED-10 0-30 cm 30-60 cm 60-100 cm
Fluoranthene mg/kg DW <0.010 <0.010 <0.010
Pyrene mg/kg DW <0.010 <0.010 <0.010
Benz(a)anthracene mg/kg DW <0.010 <0.010 <0.010
Chrysene mg/kg DW <0.010 <0.010 <0.010
Benzo(b)fluoranthene mg/kg DW <0.010 <0.010 <0.010
Benzo(k)fluoranthene mg/kg DW <0.010 <0.010 <0.010
Benzo(a)pyrene mg/kg DW <0.0100 <0.0100 <0.0100
Indeno(1.2.3.cd)pyrene mg/kg DW <0.010 <0.010 <0.010
Dibenz(a.h)anthracene mg/kg DW <0.010 <0.010 <0.010
Benzo(g.h.i)perylene mg/kg DW <0.010 <0.010 <0.010
Sum of 16 PAH mg/kg DW <0.160 <0.160 <0.160
HRGC-HRMS /
2378-TCDD US EPA Method 16138, ng/kg DW <1 <15 <13
12378-PeCDD CSNEN 16190 (accredited) v b <16 <22 <19
123478-HxCDD ng/kg DW <5.5 <39 <5.1
123678-HxCDD ng/kg DW <4.8 <3.7 <5.2
123789-HxCDD ng/kg DW <52 <4.1 <5.8
1234678-HpCDD ng/kg DW <14 <13 <31
ocDD ng/kg DW <75 <65 <90
2378-TCDF ng/kg DW <12 <13 <1.4
12378-PeCDF ng/kg DW <1.7 <1.9 <2
23478-PeCDF ng/kg DW <1.9 <24 <23
123478-HxCDF ng/kg DW <43 <4 <3.7
123678-HxCDF ng/kg DW <44 <3.8 <4
123789-HxCDF ng/kg DW <5.6 <6 <5
234678-HxCDF ng/kg DW <4.5 <4.5 <41
1234678-HpCDF ng/kg DW <32 <13 <9.4
1234789-HpCDF ng/kg DW <11 <10 <3.2
OCDF ng/kg DW <30 <57 <31
TEQ-Lowerbound ng/kg DW 0 0 0
TEQ-Upperbound ng/kg DW 4 4 4
C10 - C21 Fraction N GC-FID/ mg/kg DW <10 <10 <10
CSN EN 14039; CSN EN
€21 - C40 Fraction ISO 16703; CSN P CEN mg/kg DW <10 <10 15
ISO/TS 16558-2; US EPA
€10 - C40 Fraction M CEUSER mg/kg DW <20 <20 <20

Method 3550 (accredited)




m Measurlabs

Project: ID 15854 Luode Consulting Oy
Sample Matrix: Sediment

Sampling Date: 29.08.2024

Samples Received: 02.09.2024

External ISO/IEC 17025 accredited A MSED-TOT MSED-TOT  MHSED-TOT
laboratory Method Unit MSED-1 MSED-2 MSED-3 MSED-4 MSED-5 MSED-6 MSED-7 MSED-8 MSED-9 MSED-10 0-30 cm 30-60cm  60-100 cm
q q GC-ICP-MS /
Tributyltin SS.EN ug/kg DW <1 <1 <1
IS0 23161:2018
<1 <1 <1

Triphenyltin (accredited) Hg/kg DW




This certificate replaces any previous certificate with the same number.

CERTIFICATE OF ANALYSIS

Work Order : HL2403973 Quote number : OF220997

Amendment 1

Client : Measur Oy Project : ID 15854

Contact : Mirva Hirvi Purchase Order . ID 15854

Address : Teollisuuskatu 33 Sampler : Customer company
00510 Helsinki Site -
Finland No. of samples received 113

E-mail : mirva.hirvi@measurlabs.com No. of samples analysed 113

Telephone D Date Samples Received 1 2024-09-02 10:49

Date Analysis Commenced : 2024-09-03
Page 1 10f25 Issue Date 1 2024-09-27 15:28

General Comments

When no sampling time is provided, the sampling time will default 00:00 on the date of sampling. If no sampling date is
provided, the sampling date will be assumed by the laboratory and displayed in brackets without a time component.

This certificate represents the original certificate and may not be modified or reproduced other than in full, except with the prior
written approval of the issuing lab. The results apply only to the material that has been identified, received, and tested. The
laboratory has no responsibility for information in this certificate that has been provided by the customer, or results that may be
affected by such information. Regarding the laboratory's liability in relation to assignment, please refer to our websitee
http://www.alsglobal fi

Workorder Comments

Sample(s) HL2403973/012, method S-SMLGMSO02 - LOR for particular sample(s) raised due to matrix interference.
Sample for the method S-TOC1-IR is dried at 105 °C and pulverized prior to analysis.

Korvaava analyysitodistus 1. Muutos: ndytenimet korjattu asiakkaan pyynnén mukaisesti.

Attachment number 1 is an integral part of the certificate of analysis.

Signatories Position

Jari Hautala Country Manager

/%@ér

Laboratory - ALS Finland Oy Webpage - www.alsglobal.fi
Address - Ruosilankuja 3 A E-mail - asiakaspalvelu.hki@alsglobal.com
00390 Helsinki Telephone . +358 10 470 1200

Finland
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Work Order
Client

1 HL2403973 Amendment 1

Analytical Results

Sub-Matrix: SEDIMENT Client sample ID MSED-1
Sedimentti
Laboratory sample ID HL2403973-001
Client sampling date / time 2024-08-29 00:00
Parameter Result | MU | Unit LOR Method Issuer
Physical Parameters
Dry matter @ 105°C 72.0 | +3.63 | % | 0.10 S-DRY-GRCI PR
Antimony <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Arsenic 7.20 +1.44 mg/kg DW 0.50 S-METAXAC1 PR
Barium 10.1 +2.02 mg/kg DW 0.20 S-METAXAC1 PR
Beryllium 0.087 +0.017 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 4.39 +0.88 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 2.16 +0.43 mg/kg DW 0.10 S-METAXAC1 PR
Copper 1.66 +033 | mgkgDW [ 0.10 S-METAXAC1 PR
Iron 4640 +929 mg/kg DW 3.0 S-METAXAC1 PR
Lead 2.0 +0.4 mg/kg DW 1.0 S-METAXAC1 PR
Lithium 29 +0.6 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 90.2 +18.0 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel <5.0 - mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 230 +46.0 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Strontium 5.21 +1.04 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 5.66 +1.13 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 15.3 +3.0 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 39 | +8 | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-2
Sedimentti

HL2403973-002

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 85.0 | +4.28 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 3.55 +0.71 mg/kg DW 0.50 S-METAXAC1 PR
Barium 9.65 +1.93 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.095 +0.019 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 15.2 +3.04 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 3.38 +0.68 mg/kg DW 0.10 S-METAXAC1 PR
Copper 3.94 079 | mgkgDW | 0.10 S-METAXAC1 PR
Iron 6460 +1290 | mg/kg DW 3.0 S-METAXAC1 PR
Lead 1.6 +0.3 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 5.5 +1.1 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 81.8 +16.4 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel 11.5 +23 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 238 +47.6 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 4.22 +0.84 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 7.42 +1.48 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 17.3 +3.4 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 39 | +8 | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-3
Sedimentti

HL2403973-003

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 53.2 | +2.69 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 7.08 +1.42 mg/kg DW 0.50 S-METAXAC1 PR
Barium 82.2 +16.4 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.372 +0.074 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium 0.13 +0.02 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 23.2 +4.64 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 6.60 +1.32 mg/kg DW 0.10 S-METAXAC1 PR
Copper 14.1 +2.82 mg/kg DW 0.10 S-METAXAC1 PR
Iron 16900 + 3380 mg/kg DW 3.0 S-METAXAC1 PR
Lead 5.2 +1.0 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 21.9 +4.4 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 301 +60.2 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum 7.53 +1.51 mg/kg DW 0.40 S-METAXAC1 PR
Nickel 14.9 +3.0 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 444 +88.8 mg/kg DW 5.0 S-METAXACH1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 171 +3.42 mg/kg DW 0.10 S-METAXAC1 PR
Thallium 0.73 +0.15 mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 26.2 +5.25 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 41.6 +83 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 4800 | +960 | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-4
Sedimentti

HL2403973-004

2024-08-29 00:00

Parameter Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C 73.6 | +3.71 | % | 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 0.81 +0.16 mg/kg DW 0.50 S-METAXAC1 PR
Barium 5.62 +1.12 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.044 +0.009 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 3.49 +0.70 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 0.98 +0.20 mg/kg DW 0.10 S-METAXAC1 PR
Copper 0.76 +0.15 mg/kg DW 0.10 S-METAXAC1 PR
Iron 2790 + 558 mg/kg DW 3.0 S-METAXAC1 PR
Lead 1.1 +0.2 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 1.9 +0.4 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 69.6 +13.9 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel <5.0 - mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 261 +52.2 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 4.29 +0.86 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 5.10 +1.02 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 6.3 +1.3 mg/kg DW 1.0 S-METAXACA1 PR
Sulphur <30 | | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-5
Sedimentti

HL2403973-005

2024-08-29 00:00

Parameter Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C 77.3 | +3.89 | % | 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 2.26 +0.45 mg/kg DW 0.50 S-METAXAC1 PR
Barium 6.67 +1.33 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.061 +0.012 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 3.90 +0.78 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 1.00 +0.20 mg/kg DW 0.10 S-METAXAC1 PR
Copper 2.08 +0.42 mg/kg DW 0.10 S-METAXAC1 PR
Iron 2530 + 507 mg/kg DW 3.0 S-METAXAC1 PR
Lead 1.5 +0.3 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 25 +0.5 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 30.0 +5.99 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel <5.0 - mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 336 +67.3 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 3.99 +0.80 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 4.19 +0.84 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 9.0 +1.8 mg/kg DW 1.0 S-METAXACA1 PR
Sulphur 39 | +8 | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-6
Sedimentti

HL2403973-006

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 71.2 | +3.59 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 2.56 +0.51 mg/kg DW 0.50 S-METAXAC1 PR
Barium 8.55 +1.71 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.079 +0.016 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 6.88 +1.38 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 1.72 +0.34 mg/kg DW 0.10 S-METAXAC1 PR
Copper 1.66 +0.33 mg/kg DW 0.10 S-METAXAC1 PR
Iron 3870 + 775 mg/kg DW 3.0 S-METAXAC1 PR
Lead 1.1 +0.2 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 4.3 +0.9 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 77.9 +15.6 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel <5.0 - mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 142 +28.5 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 3.56 +0.71 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 4.52 +0.90 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 10.3 +2.0 mg/kg DW 1.0 S-METAXACA1 PR
Sulphur 45 | +9 | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-7
Sedimentti

HL2403973-007

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 76.8 | +3.87 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 2.11 +0.42 mg/kg DW 0.50 S-METAXAC1 PR
Barium 7.40 +1.48 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.044 +0.009 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 2.50 +0.50 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 1.26 +0.25 mg/kg DW 0.10 S-METAXAC1 PR
Copper 1.42 +0.28 mg/kg DW 0.10 S-METAXAC1 PR
Iron 2510 + 503 mg/kg DW 3.0 S-METAXAC1 PR
Lead <1.0 mg/kg DW 1.0 S-METAXAC1 PR
Lithium 2.7 +0.5 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 85.9 +17.2 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel <5.0 - mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 127 +255 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 2.39 +0.48 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 3.38 +0.68 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 6.4 +1.3 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur <30 | | mg/kg DW | 30 S-METAXAC2 PR
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Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-8
Sedimentti

HL2403973-008

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 70.8 | +3.57 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 2.79 +0.56 mg/kg DW 0.50 S-METAXAC1 PR
Barium 321 +6.42 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.152 +0.030 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 11.9 +2.38 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 3.02 +0.60 mg/kg DW 0.10 S-METAXAC1 PR
Copper 5.17 +1.03 mg/kg DW 0.10 S-METAXAC1 PR
Iron 9290 + 1860 mg/kg DW 3.0 S-METAXAC1 PR
Lead 23 +04 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 7.8 +1.6 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 155 +31.0 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum 1.95 +0.39 mg/kg DW 0.40 S-METAXAC1 PR
Nickel 7.5 +15 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 346 +69.2 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 8.64 +1.73 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 12.8 +2.56 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 21.7 +4.3 mg/kg DW 1.0 S-METAXACA1 PR
Sulphur 4040 | +809 | mg/kg DW | 30 S-METAXAC2 PR
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Client

1 HL2403973 Amendment 1

Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-9
Sedimentti

HL2403973-009

2024-08-29 00:00

Parameter Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C 7.7 | +3.61 | % | 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 3.29 +0.66 mg/kg DW 0.50 S-METAXAC1 PR
Barium 251 +5.02 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.116 +0.023 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 17.3 +3.45 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 3.69 +0.74 mg/kg DW 0.10 S-METAXAC1 PR
Copper 10.6 +2.12 mg/kg DW 0.10 S-METAXAC1 PR
Iron 7780 + 1560 mg/kg DW 3.0 S-METAXAC1 PR
Lead 2.0 +04 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 11.0 +22 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 115 +23.0 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 - mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel 10.7 +21 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 349 +69.8 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 6.88 +1.38 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 12.9 +2.59 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 19.8 +4.0 mg/kg DW 1.0 S-METAXACA1 PR
Sulphur 145 | +29 | mg/kg DW | 30 S-METAXAC2 PR
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1 HL2403973 Amendment 1
: Measur Oy

Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID

Client sampling date / time

MSED-10
Sedimentti

HL2403973-010

2024-08-29 00:00

Parameter | Result | MU | Unit LOR Method Issuer
Physical Parameters

Dry matter @ 105°C | 60.5 | +3.06 | % 0.10 S-DRY-GRCI PR
Antimony <0.50 mg/kg DW 0.50 S-METAXACA1 PR
Arsenic 11.0 +2.19 mg/kg DW 0.50 S-METAXAC1 PR
Barium 20.2 +4.04 mg/kg DW 0.20 S-METAXACA1 PR
Beryllium 0.185 +0.037 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 10.4 +2.07 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 3.85 +0.77 mg/kg DW 0.10 S-METAXAC1 PR
Copper 5.24 +1.05 mg/kg DW 0.10 S-METAXAC1 PR
Iron 9780 + 1960 mg/kg DW 3.0 S-METAXAC1 PR
Lead 3.9 +0.8 mg/kg DW 1.0 S-METAXACA1 PR
Lithium 7.0 +1.4 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 139 +27.9 mg/kg DW 0.50 S-METAXAC1 PR
Mercury 0.011 e mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum <0.40 - mg/kg DW 0.40 S-METAXAC1 PR
Nickel 6.3 +1.3 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 590 +118 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Strontium 11.6 +2.32 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 - mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 12.3 +2.45 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 26.9 +54 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 185 | +37 | mg/kg DW | 30 S-METAXAC2 PR




Page
Work Order
Client

1 HL2403973 Amendment 1

Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-TOT 0-30 cm
Sedimentti

HL2403973-011

2024-08-29 00:00

Parameter Result | MU | Unit LOR | Method | Issuer
Physical Parameters

Dry matter @ 105°C 68.5 | +2.00 | % | 1.00 | TS-105 | LE
Bulk Density (Wet Density) 1.66 * t/m? 0.50 S-DENS-CC Cs
Loss on Ignition @ 550°C 1.93 +0.12 % DW 0.10 S-LI550GR CS
Dry matter @ 105°C 66.1 | +3.30 | % | 0.10 | S-DRY-GRCI | Cs
Inorganic compounds

Total Nitrogen as N 1340 | + 269 | mg/kg DW | 50 | S-NTOT-PHO | Cs
Antimony <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Arsenic 3.89 +0.78 mg/kg DW 0.50 S-METAXACA1 PR
Barium 29.7 +594 mg/kg DW 0.20 S-METAXAC1 PR
Beryllium 0.173 +0.035 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 12.5 +2.51 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 3.28 +0.66 mg/kg DW 0.10 S-METAXAC1 PR
Copper 5.84 £1.17 mg/kg DW 0.10 S-METAXAC1 PR
Iron 8340 + 1670 mg/kg DW 3.0 S-METAXAC1 PR
Lead 2.8 +0.6 mg/kg DW 1.0 S-METAXAC1 PR
Lithium 9.6 +1.9 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 160 +32.0 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum 1.03 +0.20 mg/kg DW 0.40 S-METAXAC1 PR
Nickel 7.7 +1.5 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 337 +67.3 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Strontium 8.95 +1.79 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 12.5 +2.50 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 20.7 +4.1 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 1960 | + 391 | mg/kg DW | 30 | S-METAXAC2 PR
PCB 28 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 52 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
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Work Order

1 HL2403973 Amendment 1

Client : Measur Oy

Parameter Result MU | Unit | LOR | Method Issuer
PCBs - Continued

PCB 101 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 118 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 153 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 138 <0.00010 -—-- mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 180 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
Sum of 7 PCBs <0.00070 - mg/kg DW | 0.00070 S-SMLGMS02 PR
2378-TCDD <1 ng/kg DW - S-DFHMS03 PA
12378-PeCDD <1.6 - ng/kg DW - S-DFHMS03 PA
123478-HxCDD <55 - ng/kg DW - S-DFHMS03 PA
123678-HxCDD <4.8 - ng/kg DW - S-DFHMS03 PA
123789-HxCDD <5.2 ng/kg DW - S-DFHMS03 PA
1234678-HpCDD <14 ng/kg DW - S-DFHMS03 PA
OCDD <75 - ng/kg DW - S-DFHMSO03 PA
2378-TCDF <1.2 - ng/kg DW - S-DFHMS03 PA
12378-PeCDF <1.7 - ng/kg DW - S-DFHMS03 PA
23478-PeCDF <1.9 - ng/kg DW - S-DFHMS03 PA
123478-HxCDF <4.3 - ng/kg DW - S-DFHMS03 PA
123678-HxCDF <4.4 ng/kg DW - S-DFHMS03 PA
123789-HxCDF <5.6 - ng/kg DW - S-DFHMS03 PA
234678-HxCDF <45 - ng/kg DW - S-DFHMS03 PA
1234678-HpCDF <32 - ng/kg DW - S-DFHMS03 PA
1234789-HpCDF <11 - ng/kg DW - S-DFHMS03 PA
OCDF <30 ng/kg DW - S-DFHMS03 PA
TEQ-Lowerbound 0 -—-- ng/kg DW - S-DFHMS03 PA
TEQ-Upperbound 4 ng/kg DW - S-DFHMS03 PA
Total Organic Carbon 0.65 £0.10 | % DW | 0.10 | S-TOC1-IR Cs
Fraction < 0.002 mm 0.772 +0.417 % 0.010 S-11F-DENS Ccs
Fraction > 60 mm <0.010 - % 0.010 S-11F-DENS Cs
Fraction 20-60 mm 18.4 +4.60 % 0.010 S-11F-DENS Cs
Fraction 6-20 mm 12.5 +3.12 % 0.010 S-11F-DENS CS
Fraction 2-6 mm 1.55 +0.388 % 0.010 S-11F-DENS Cs
Fraction 0.6-2 mm 5.50 +1.38 % 0.010 S-11F-DENS Cs
Fraction 0.2-0.6 mm 35.5 +8.88 % 0.010 S-11F-DENS Cs
Fraction 0.06-0.2 mm 24.2 +6.06 % 0.010 S-11F-DENS Cs
Fraction 0.02-0.06 mm 0.461 +0.143 % 0.010 S-11F-DENS CS
Fraction 0.006-0.02 mm 0.580 +0.180 % 0.010 S-11F-DENS CS
Fraction 0.002-0.006 mm 0.504 +0.156 % 0.010 S-11F-DENS CS
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Work Order 1 HL2403973 Amendment 1

Client : Measur Oy

Parameter Result | MU | Unit | LOR | Method Issuer
Physical Parameters - Continue

Moisture 33.9 | +1.70 | % | 0.10 | S-DRY-GRCI Cs
PCB 77 <110 ng/kg DW - S-PCBHMS02 PA
PCB 81 <17 ng/kg DW - S-PCBHMS02 PA
PCB 105 <120 ng/kg DW - S-PCBHMS02 PA
PCB 114 <13 ng/kg DW - S-PCBHMS02 PA
PCB 118 <260 ng/kg DW - S-PCBHMS02 PA
PCB 123 <13 ng/kg DW - S-PCBHMS02 PA
PCB 126 <20 ng/kg DW - S-PCBHMS02 PA
PCB 156 <38 ng/kg DW - S-PCBHMS02 PA
PCB 157 <15 ng/kg DW - S-PCBHMS02 PA
PCB 167 <18 nglkg DW - S-PCBHMS02 PA
PCB 169 <32 ng/kg DW - S-PCBHMS02 PA
PCB 170 <260 ng/kg DW - S-PCBHMS02 PA
PCB 180 <380 ng/kg DW - S-PCBHMS02 PA
PCB 189 <21 nglkg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - lower 0 ng/kg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - upper 0.91 ng/kg DW - S-PCBHMS02 PA
PCB 28 <82 ng/kg DW - S-PCBHMS04 PA
PCB 52 <63 ng/kg DW - S-PCBHMS04 PA
PCB 101 <96 ng/kg DW - S-PCBHMS04 PA
PCB 118 <260 ng/kg DW - S-PCBHMS04 PA
PCB 138 <210 ng/kg DW - S-PCBHMS04 PA
PCB 153 <170 ng/kg DW - S-PCBHMS04 PA
PCB 180 <380 ng/kg DW - S-PCBHMS04 PA
Total Polychlorinated biphenyls - 7 congeners 0 ng/kg DW - S-PCBHMS04 PA
- lower

Total Polychlorinated biphenyls - 7 congeners 1300 ng/kg DW - S-PCBHMS04 PA
- upper

Naphthalene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Acenaphthylene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Acenaphthene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Fluorene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Phenanthrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Anthracene <0.0100 - mg/kg DW 0.0100 S-PAHGMS05 PR
Fluoranthene <0.010 mg/kg DW | 0.010 S-PAHGMS05 PR
Pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benz(a)anthracene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Chrysene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
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Work Order : HL2403973 Amendment 1

Client : Measur Oy
Parameter Result MU Unit | LOR Method Issuer
Polycyclic Aromatics Hydroca
Benzo(b)fluoranthene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(k)fluoranthene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(a)pyrene <0.0100 mg/kg DW 0.0100 S-PAHGMS05 PR
Indeno(1.2.3.cd)pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Dibenz(a.h)anthracene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(g.h.i)perylene <0.010 - mg/kg DW 0.010 S-PAHGMSO05 PR
Sum of 16 PAH <0.160 mg/kg DW 0.160 S-PAHGMS05 PR
Petroleum Hydrocarbons
C10 - C21 Fraction <10 mg/kg DW 10 S-TPHFID05 PR
C21 - C40 Fraction <10 mg/kg DW 10 S-TPHFIDO05 PR
C10 - C40 Fraction <20 mg/kg DW 20 S-TPHFID05 PR
Sample Preparation
Extraction Yes - | - S-P46 LE
Organometallic compounds
Tributyltin <1 ug/kg DW 1 S-GC-46 LE
Triphenyltin <1 - ug/kg DW 1 S-GC-46 LE
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1 HL2403973 Amendment 1

Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-TOT 30-60 cm
Sedimentti

HL2403973-012

2024-08-29 00:00

Parameter Result | MU | Unit LOR | Method | Issuer
Physical Parameters

Dry matter @ 105°C 49.0 | +2.00 | % | 1.00 | TS-105 | LE
Bulk Density (Wet Density) 1.35* t/m? 0.50 S-DENS-CC Cs
Loss on Ignition @ 550°C 6.97 +0.35 % DW 0.10 S-LI550GR CS
Dry matter @ 105°C 45.6 | +2.28 | % | 0.10 | S-DRY-GRCI | Cs
Inorganic compounds

Total Nitrogen as N 1720 | + 346 | mg/kg DW | 50 | S-NTOT-PHO | Cs
Antimony <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Arsenic 6.74 +1.35 mg/kg DW 0.50 S-METAXAC1 PR
Barium 125 +25.0 mg/kg DW 0.20 S-METAXAC1 PR
Beryllium 0.798 +0.160 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium <0.10 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 47.4 +9.49 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 1.2 +2.23 mg/kg DW 0.10 S-METAXAC1 PR
Copper 29.7 +594 mg/kg DW 0.10 S-METAXAC1 PR
Iron 33500 +6710 mg/kg DW 3.0 S-METAXAC1 PR
Lead 10.4 +2.1 mg/kg DW 1.0 S-METAXAC1 PR
Lithium 55.2 +11.0 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 430 + 86.0 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum 1.32 +0.26 mg/kg DW 0.40 S-METAXAC1 PR
Nickel 26.2 +52 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 699 + 140 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Strontium 34.0 +6.81 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 51.0 +10.2 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 76.8 +15.4 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 8740 | +1750 | mg/kg DW | 30 | S-METAXAC2 PR
PCB 28 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 52 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
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Work Order

1 HL2403973 Amendment 1

Client : Measur Oy

Parameter Result MU | Unit | LOR | Method Issuer
PCBs - Continued

PCB 101 <0.00017 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 118 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 153 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 138 <0.00010 -—-- mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 180 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
Sum of 7 PCBs <0.00077 - mg/kg DW | 0.00070 S-SMLGMS02 PR
2378-TCDD <1.5 ng/kg DW - S-DFHMS03 PA
12378-PeCDD <22 - ng/kg DW - S-DFHMS03 PA
123478-HxCDD <3.9 - ng/kg DW - S-DFHMS03 PA
123678-HxCDD <3.7 - ng/kg DW - S-DFHMS03 PA
123789-HxCDD <4.1 ng/kg DW - S-DFHMS03 PA
1234678-HpCDD <13 -—-- ng/kg DW - S-DFHMS03 PA
OCDD <65 - ng/kg DW - S-DFHMSO03 PA
2378-TCDF <1.3 - ng/kg DW - S-DFHMS03 PA
12378-PeCDF <1.9 - ng/kg DW - S-DFHMS03 PA
23478-PeCDF <24 - ng/kg DW - S-DFHMS03 PA
123478-HxCDF <4 ng/kg DW - S-DFHMS03 PA
123678-HxCDF <3.8 ng/kg DW - S-DFHMS03 PA
123789-HxCDF <6 - ng/kg DW - S-DFHMS03 PA
234678-HxCDF <45 - ng/kg DW - S-DFHMS03 PA
1234678-HpCDF <13 ng/kg DW - S-DFHMS03 PA
1234789-HpCDF <10 - ng/kg DW - S-DFHMS03 PA
OCDF <57 ng/kg DW - S-DFHMS03 PA
TEQ-Lowerbound 0 -—-- ng/kg DW - S-DFHMS03 PA
TEQ-Upperbound 4 ng/kg DW - S-DFHMS03 PA
Total Organic Carbon 2.60 +0.39 | % DW | 0.10 | S-TOC1-IR Cs
Fraction < 0.002 mm 28.7 +15.5 % 0.010 S-11F-DENS Ccs
Fraction > 60 mm <0.010 - % 0.010 S-11F-DENS Cs
Fraction 20-60 mm <0.010 % 0.010 S-11F-DENS Cs
Fraction 6-20 mm <0.010 - % 0.010 S-11F-DENS CS
Fraction 2-6 mm <0.010 % 0.010 S-11F-DENS Cs
Fraction 0.6-2 mm 0.114 +0.028 % 0.010 S-11F-DENS Cs
Fraction 0.2-0.6 mm 0.410 +0.102 % 0.010 S-11F-DENS Cs
Fraction 0.06-0.2 mm 0.615 +0.154 % 0.010 S-11F-DENS Cs
Fraction 0.02-0.06 mm 16.5 +5.13 % 0.010 S-11F-DENS CS
Fraction 0.006-0.02 mm 19.3 +5.98 % 0.010 S-11F-DENS CS
Fraction 0.002-0.006 mm 34.3 +10.6 % 0.010 S-11F-DENS CS
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Work Order 1 HL2403973 Amendment 1

Client : Measur Oy

Parameter Result MU | Unit | LOR | Method Issuer
Physical Parameters - Continue

Moisture 54.4 £2.72 | % | 0.10 | S-DRY-GRCI cs
PCB 77 400 +120 ng/kg DW - S-PCBHMS02 PA
PCB 81 <18 ng/kg DW - S-PCBHMS02 PA
PCB 105 430 +129 ng/kg DW - S-PCBHMS02 PA
PCB 114 <28 ng/kg DW - S-PCBHMS02 PA
PCB 118 <730 nglkg DW - S-PCBHMS02 PA
PCB 123 <12 ng/kg DW - $-PCBHMS02 PA
PCB 126 <18 ng/kg DW - S-PCBHMS02 PA
PCB 156 140 +42.0 ng/kg DW - S-PCBHMS02 PA
PCB 157 24.0 £7.20 ng/kg DW - S-PCBHMS02 PA
PCB 167 <51 ng/kg DW - S-PCBHMS02 PA
PCB 169 <37 ng/kg DW - S-PCBHMS02 PA
PCB 170 1000 +300 ng/kg DW - S-PCBHMS02 PA
PCB 180 1400 +420 ng/kg DW - S-PCBHMS02 PA
PCB 189 87.0 +26.1 nglkg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - lower 0.06 ng/kg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - upper 0.97 ng/kg DW - S-PCBHMS02 PA
PCB 28 <250 ng/kg DW - S-PCBHMS04 PA
PCB 52 <180 ng/kg DW - S-PCBHMS04 PA
PCB 101 <270 ng/kg DW - S-PCBHMS04 PA
PCB 118 <730 nglkg DW - S-PCBHMS04 PA
PCB 138 <900 ng/kg DW - S-PCBHMS04 PA
PCB 153 <540 ng/kg DW - S-PCBHMS04 PA
PCB 180 1400 +420 ng/kg DW - S-PCBHMS04 PA
Total Polychlorinated biphenyls - 7 congeners 1400 nglkg DW - S-PCBHMS04 PA
- lower

Total Polychlorinated biphenyls - 7 congeners 4300 - ng/kg DW N S-PCBHMS04 PA
- upper

Naphthalene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
Acenaphthylene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
Acenaphthene <0.010 mg/kg DW | 0.010 S-PAHGMS05 PR
Fluorene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
Phenanthrene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
Anthracene <0.0100 mg/kg DW | 0.0100 S-PAHGMS05 PR
Fluoranthene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
Pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benz(a)anthracene <0.010 - mg/kg DW [ 0.010 S-PAHGMS05 PR
Chrysene <0.010 mg/kg DW [ 0.010 S-PAHGMS05 PR
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Work Order : HL2403973 Amendment 1

Client : Measur Oy
Parameter Result MU Unit | LOR Method Issuer
Polycyclic Aromatics Hydroca
Benzo(b)fluoranthene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(k)fluoranthene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(a)pyrene <0.0100 mg/kg DW 0.0100 S-PAHGMS05 PR
Indeno(1.2.3.cd)pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Dibenz(a.h)anthracene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(g.h.i)perylene <0.010 - mg/kg DW 0.010 S-PAHGMSO05 PR
Sum of 16 PAH <0.160 mg/kg DW 0.160 S-PAHGMS05 PR
Petroleum Hydrocarbons
C10 - C21 Fraction <10 mg/kg DW 10 S-TPHFID05 PR
C21 - C40 Fraction <10 mg/kg DW 10 S-TPHFIDO05 PR
C10 - C40 Fraction <20 mg/kg DW 20 S-TPHFID05 PR
Sample Preparation
Extraction Yes - | - S-P46 LE
Organometallic compounds
Tributyltin <1 ug/kg DW 1 S-GC-46 LE
Triphenyltin <1 - ug/kg DW 1 S-GC-46 LE
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Work Order
Client

1 HL2403973 Amendment 1

Sub-Matrix: SEDIMENT

Client sample ID

Laboratory sample ID
Client sampling date / time

MSED-TOT 60-100 cm
Sedimentti

HL2403973-013

2024-08-29 00:00

Parameter Result | MU | Unit LOR | Method | Issuer
Physical Parameters

Dry matter @ 105°C 51.3 | +2.00 | % | 1.00 | TS-105 | LE
Bulk Density (Wet Density) 1.43* t/m? 0.50 S-DENS-CC Cs
Loss on Ignition @ 550°C 5.08 +0.26 % DW 0.10 S-LI550GR CS
Dry matter @ 105°C 51.5 | +2.58 | % | 0.10 | S-DRY-GRCI | Cs
Inorganic compounds

Total Nitrogen as N 1100 | +223 | mg/kg DW | 50 | S-NTOT-PHO | Cs
Antimony <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Arsenic 6.32 +1.26 mg/kg DW 0.50 S-METAXAC1 PR
Barium 136 +27.2 mg/kg DW 0.20 S-METAXAC1 PR
Beryllium 0.774 +0.155 mg/kg DW 0.010 S-METAXAC1 PR
Cadmium 0.16 +0.03 mg/kg DW 0.10 S-METAXAC1 PR
Chromium 44.6 +8.92 mg/kg DW 0.25 S-METAXAC1 PR
Cobalt 13.6 +2.72 mg/kg DW 0.10 S-METAXAC1 PR
Copper 36.4 +7.28 mg/kg DW 0.10 S-METAXAC1 PR
Iron 35800 + 7150 mg/kg DW 3.0 S-METAXAC1 PR
Lead 10.7 +2.1 mg/kg DW 1.0 S-METAXAC1 PR
Lithium 52.3 +10.4 mg/kg DW 1.0 S-METAXAC1 PR
Manganese 492 +98.5 mg/kg DW 0.50 S-METAXAC1 PR
Mercury <0.010 mg/kg DW 0.010 S-HG-AFSAC PR
Molybdenum 2.07 +0.41 mg/kg DW 0.40 S-METAXAC1 PR
Nickel 29.2 +58 mg/kg DW 5.0 S-METAXAC1 PR
Phosphorus 689 +138 mg/kg DW 5.0 S-METAXAC1 PR
Silver <0.50 mg/kg DW 0.50 S-METAXAC1 PR
Strontium 33.3 +6.66 mg/kg DW 0.10 S-METAXAC1 PR
Thallium <0.50 - mg/kg DW 0.50 S-METAXAC1 PR
Tin <1.0 mg/kg DW 1.0 S-METAXAC1 PR
Vanadium 49.7 +9.95 mg/kg DW 0.10 S-METAXAC1 PR
Zinc 76.0 +15.2 mg/kg DW 1.0 S-METAXAC1 PR
Sulphur 8930 | +1790 | mg/kg DW | 30 | S-METAXAC2 PR
PCB 28 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 52 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
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Parameter Result MU | Unit | LOR | Method Issuer
PCBs - Continued

PCB 101 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 118 <0.00010 - mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 153 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 138 <0.00010 -—-- mg/kg DW | 0.00010 S-SMLGMS02 PR
PCB 180 <0.00010 mg/kg DW | 0.00010 S-SMLGMS02 PR
Sum of 7 PCBs <0.00070 - mg/kg DW | 0.00070 S-SMLGMS02 PR
2378-TCDD <1.3 - ng/kg DW - S-DFHMS03 PA
12378-PeCDD <1.9 - ng/kg DW - S-DFHMS03 PA
123478-HxCDD <5.1 - ng/kg DW - S-DFHMS03 PA
123678-HxCDD <5.2 - ng/kg DW - S-DFHMS03 PA
123789-HxCDD <5.8 ng/kg DW - S-DFHMS03 PA
1234678-HpCDD <31 -—-- ng/kg DW - S-DFHMS03 PA
OCDD <90 - ng/kg DW - S-DFHMSO03 PA
2378-TCDF <1.4 - ng/kg DW - S-DFHMS03 PA
12378-PeCDF <2 - ng/kg DW - S-DFHMS03 PA
23478-PeCDF <23 - ng/kg DW - S-DFHMS03 PA
123478-HxCDF <3.7 - ng/kg DW - S-DFHMS03 PA
123678-HxCDF <4 ng/kg DW - S-DFHMS03 PA
123789-HxCDF <5 - ng/kg DW - S-DFHMS03 PA
234678-HxCDF <4.1 - ng/kg DW - S-DFHMS03 PA
1234678-HpCDF <94 - ng/kg DW - S-DFHMS03 PA
1234789-HpCDF <3.2 - ng/kg DW - S-DFHMS03 PA
OCDF <31 ng/kg DW - S-DFHMS03 PA
TEQ-Lowerbound 0 -—-- ng/kg DW - S-DFHMS03 PA
TEQ-Upperbound 4 ng/kg DW - S-DFHMS03 PA
Total Organic Carbon 1.54 +0.23 | % DW | 0.10 S-TOC1-IR Cs
Fraction < 0.002 mm 28.6 +15.5 % 0.010 S-11F-DENS Ccs
Fraction > 60 mm <0.010 - % 0.010 S-11F-DENS Cs
Fraction 20-60 mm <0.010 % 0.010 S-11F-DENS Cs
Fraction 6-20 mm <0.010 - % 0.010 S-11F-DENS CS
Fraction 2-6 mm <0.010 % 0.010 S-11F-DENS Cs
Fraction 0.6-2 mm <0.010 % 0.010 S-11F-DENS Cs
Fraction 0.2-0.6 mm 0.086 +0.021 % 0.010 S-11F-DENS Cs
Fraction 0.06-0.2 mm 0.579 +0.145 % 0.010 S-11F-DENS Cs
Fraction 0.02-0.06 mm 18.0 +5.58 % 0.010 S-11F-DENS CS
Fraction 0.006-0.02 mm 25.6 +7.95 % 0.010 S-11F-DENS CS
Fraction 0.002-0.006 mm 27.0 +8.38 % 0.010 S-11F-DENS CS
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Parameter Result MU Unit | LOR | Method Issuer
Physical Parameters - Continue

Moisture 48.5 +2.42 % | 0.10 | S-DRY-GRCI Cs
PCB 77 260 +78.0 ng/kg DW - S-PCBHMS02 PA
PCB 81 <8.8 - ng/kg DW - S-PCBHMS02 PA
PCB 105 300 +90.0 ng/kg DW - S-PCBHMS02 PA
PCB 114 <15 ng/kg DW - S-PCBHMS02 PA
PCB 118 <370 ng/kg DW - S-PCBHMS02 PA
PCB 123 <8 ng/kg DW - S-PCBHMS02 PA
PCB 126 <8.4 ng/kg DW - S-PCBHMS02 PA
PCB 156 100 +30.0 ng/kg DW - S-PCBHMS02 PA
PCB 157 <8.9 ng/kg DW - S-PCBHMS02 PA
PCB 167 <30 nglkg DW - S-PCBHMS02 PA
PCB 169 <9.1 ng/kg DW - S-PCBHMS02 PA
PCB 170 660 +198 ng/kg DW - S-PCBHMS02 PA
PCB 180 990 +297 ng/kg DW - S-PCBHMS02 PA
PCB 189 48.0 +14.4 ng/kg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - lower 0.039 ng/kg DW - S-PCBHMS02 PA
TEQ (dI-PCB) - upper 0.98 ng/kg DW - S-PCBHMS02 PA
PCB 28 <170 ng/kg DW - S-PCBHMS04 PA
PCB 52 <130 - ng/kg DW - S-PCBHMS04 PA
PCB 101 <170 ng/kg DW - S-PCBHMS04 PA
PCB 118 <370 - ng/kg DW - S-PCBHMS04 PA
PCB 138 <530 ng/kg DW - S-PCBHMS04 PA
PCB 153 <480 ng/kg DW - S-PCBHMS04 PA
PCB 180 990 +297 ng/kg DW - S-PCBHMS04 PA
Total Polychlorinated biphenyls - 7 congeners 990 ng/kg DW - S-PCBHMS04 PA
- lower

Total Polychlorinated biphenyls - 7 congeners 2800 ng/kg DW - S-PCBHMS04 PA
- upper

Naphthalene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Acenaphthylene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Acenaphthene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Fluorene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Phenanthrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Anthracene <0.0100 - mg/kg DW | 0.0100 S-PAHGMS05 PR
Fluoranthene <0.010 mg/kg DW | 0.010 S-PAHGMSO05 PR
Pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benz(a)anthracene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Chrysene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
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Parameter Result MU | Unit | LOR | Method Issuer
Polycyclic Aromatics Hydroca
Benzo(b)fluoranthene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(k)fluoranthene <0.010 mg/kg DW 0.010 S-PAHGMS05 PR
Benzo(a)pyrene <0.0100 mg/kg DW | 0.0100 S-PAHGMSO05 PR
Indeno(1.2.3.cd)pyrene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Dibenz(a.h)anthracene <0.010 mg/kg DW 0.010 S-PAHGMSO05 PR
Benzo(g.h.i)perylene <0.010 - mg/kg DW 0.010 S-PAHGMS05 PR
Sum of 16 PAH <0.160 mg/kg DW 0.160 S-PAHGMS05 PR
Petroleum Hydrocarbons
C10 - C21 Fraction <10 mg/kg DW 10 S-TPHFID05 PR
C21 - C40 Fraction 15 +4 mg/kg DW 10 S-TPHFIDO05 PR
C10 - C40 Fraction <20 mg/kg DW 20 S-TPHFID05 PR
Sample Preparation
Extraction Yes | | - | - | S-P46 LE
Organometallic compounds
Tributyltin <1 ug/kg DW 1 S-GC-46 LE
Triphenyltin <1 - ug/kg DW 1 S-GC-46 LE

The end of result part of the certificate of analysis
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Brief Method Summaries

Analytical Method's

Method Descriptions

S-GC-46 Determination of Organic Tin Compounds (OTC) in sludge and sediment by GC-ICP-MS according to SE-SOP-0036 (SS-EN
1ISO 23161:2018).

TS-105 Determination of dry weight (DW) according to SS-EN 15934:2012 ed 1.

S-11F-DENS CZ_SOP_D06_07_120 (CSN EN ISO 17892-4; CSN EN 933-1; CSN EN 933-2; BS ISO 11277; pokyn TOM 23/1) Determination
of graininess by the combined method of the suspension density, sieve analyses and calculation of permeability from
measured values according to USBSC

*S_DENS-CC Hakanson, L. & M. Jansson, 1983. Principles of Lake Sedimentology. Springer-Verlag. 313 p.

S-DRY-GRCI CZ_SOP_D06_01_045 (CSN I1SO 11465, CSN EN 12880, CSN EN 14346:2007), CZ_SOP_DO06_07_046 (CSN ISO 11465, CSN
EN 12880, CSN EN 14346:2007, CSN 46 5735) Determination of dry matter by gravimetry and determination of moisture by
calculation from measured values.

S-LIS50GR CZ_SOP_D06_07_047.A (CSN EN 15935, CSN EN 13039, CSN 720103, CSN 46 5735) Determination of ash by gravimetry
and calculation of loss on ignition from measured values.

S-NTOT-PHO CZ_SOP_D06_07_102 (CSN ISO 11261) Determination of total nitrogen by modified Kjeldahl method by spectrophotometry.

S-TOC1-IR CZ_SOP_D06_07_117 (Elementar Company methodology, CSN ISO 10694, CSN EN 13137:2002, CSN EN 15936)
Determination of total carbon (TC), total organic carbon (TOC) by the combustion method with IR detection and calculation
of total inorganic carbon (TIC), carbonates and organic matter from measured values.

S-DRY-GRCI CZ_SOP_D06_01_045 (CSN I1SO 11465, CSN EN 12880, CSN EN 14346:2007), CZ_SOP_DO06_07_046 (CSN ISO 11465, CSN
EN 12880, CSN EN 14346:2007, CSN 46 5735) Determination of dry matter by gravimetry and determination of moisture by
calculation from measured values.

S-HG-AFSAC CZ_SOP_D06_02_096 (CSN EN ISO 17852, ISO 16772:2004) - Determination of Mercury by Fluorescence Spectrometry.
Sample was homogenized and mineralized by nitric acid in autoclave under high pressure and temperature prior to
analysis.

S-METAXAC1 CZ_SOP_D06_02_001 (US EPA Method 200.7, CSN EN ISO 11885, US EPA Method 6010, SM 3120) - Determination of
elements by atomic emission spectrometry with inductively coupled plasma and stoichiometric calculations of compounds
concentration from measured values. Sample was homogenized and mineralized by nitric acid in autoclave under high
pressure and temperature prior to analysis.

S-METAXAC2 CZ_SOP_D06_02_001 (US EPA Method 200.7, CSN EN ISO 11885, US EPA Method 6010, SM 3120) - Determination of
elements by atomic emission spectrometry with inductively coupled plasma and stoichiometric calculations of compounds
concentration from measured values. Sample was homogenized and mineralized by nitric acid in autoclave under high
pressure and temperature prior to analysis.

S-PAHGMS05 CZ_SOP_D06_03_161 (US EPA Method 8270D; US EPA Method 8082A; CSN EN 17503; ISO 18287; ISO 18475; CSN EN
17322). Determination of semi volatile organic compounds by gas chromatography method with MS or MS/MS detection and
calculation of semi volatile organic compounds sums from measured values

S-SMLGMS02 CZ_SOP_D06_03_181 (US EPA Method 429, US EPA Method 1668, US EPA Method 3550) Determination of semi volatile
organic compounds by using gas chromatography method with MS detection and calculation of semi-volatile organic
compounds sums from measured values

S-TPHFIDO5 CZ_SOP_D06_03_150 (CSN EN 14039; CSN EN ISO 16703; CSN P CEN ISO/TS 16558-2; US EPA Method 8015; US EPA
Method 3550) Determination of extractable substances in the range of hydrocarbons C10- C40, their fractions by
calculation from measured values using the gas chromatography method with FID detection

S-DFHMS03 CZ_SOP_D06_06_175 (US EPA Method 1613B, CSN EN 16190):

Determination of tetra- to octa-chlorinated dioxins and furanes by isotope dilution method using HRGC-HRMS or
HRGC-MS/MS and calculation of TEQ parameters from measured value.

The samples were stored in laboratory in the darkness and under temperature <4°C.

Actual LOQ are noticed in the annex.

S-PCBHMS02 CZ_SOP_D06_06_173 (US EPA Method 1668A, CSN EN 16190):

Determination of polychlorinated biphenyls by isotope dilution method using HRGC-HRMS or HRGC-MS/MS and calculation of
PCB sums and TEQ parameter from measured values.

The samples were stored in laboratory in the darkness and under temperature <4°C.

Actual LOQ are noticed in the annex.

S-PCBHMS04 CZ_SOP_D06_06_173 (US EPA Method 1668A, CSN EN 16190):

Determination of polychlorinated biphenyls by isotope dilution method using HRGC-HRMS or HRGC-MS/MS and calculation of
PCB sums and TEQ parameter from measured values.

The samples were stored in laboratory in the darkness and under temperature <4°C.

Actual LOQ are noticed in the annex.

Preparation Methods Method Descriptions

S-P46 Prep method- OTC according to SE-SOP-0036 (SS-EN 1SO 23161:2018).

*S_PPHOM.07 CZ_SOP_DO06_07_P01 Preparation of solid samples for analysis (crushing, milling and pulverizing).

*S-PPHOMO.3 CZ_SOP_D06_07_PO01 Preparation of solid samples for analysis (crushing, milling and pulverizing).
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Preparation Methods Method Descriptions
CZ_SOP_D06_07_P01 Preparation of solid samples for analysis (crushing, milling and pulverizing).

*S-PPHOM4

*S-PPHOM4_10 Preparation of solid samples for analysis (crushing).

*S-PPHOMO.3 CZ_SOP_DO06_07_P01 Preparation of solid samples for analysis (crushing, milling and pulverizing).
*S_-PPLYOF Lyofilization of sample

Key:

LOR = Limit of reporting represents the standard LOR for the respective parameters in each method. Note that limits of reporting may be
affected if, e.g. additional dilution was required because of matrix effects, or the sample quantity was limited.

MU = Measurement Uncertainty
* = Symbol preceding any result indicates laboratory or subcontractor non-accredited test.

Measurement Uncertainty:

The uncertainty is given as extended uncertainty (according to the definition in ”Guide to the Expression of Measurement”,
JCGM 100:2008 Corrected version 2010) calculated with a coverage factor of 2, which give level of approximately 95%.
Measurement of uncertainty is reported only for detected substances with levels above the reporting limits.

The uncertainty from subcontractors is often given as extended uncertainty calculated with a coverage factor of 2. Contact
the laboratory for further information.

Issuing lab

Issuer

Cs

The analysis is provided by ALS Czech Republic, s.r.o., Bendlova 1687/7 Ceska Lipa Czech Republic 470 01 Accredited by: CAI
Accreditation Number: 1163, CSN EN ISO/IEC 17025:2018

LE

The analysis is provided by ALS Scandinavia AB Luled, Aurorum 10 Luled Sweden 977 75 Accredited by: SWEDAC Accreditation
Number: 2030, ISO/IEC 17025

PA

The analysis is provided by ALS Czech Republic, s.r.o., V Raji 906 Pardubice - Zelene Predmesti Czech Republic 530 02 Accredited
by: CAl Accreditation Number: 1163, CSN EN ISO/IEC 17025:2018

PR

The analysis is provided by ALS Czech Republic, s.r.o., Na Harfe 336/9 Prague 9 - Vysocany Czech Republic 190 00 Accredited
by: CAl Accreditation Number: 1163, CSN EN ISO/IEC 17025:2018




