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Goal <= eurofins

Discuss different purposes of investigations

Give examples of the tools that exist

Motivate to an increased curiosity

G

Start a conversation about the suitability of the tools
being used

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2021]. All rights reserved. Any use of tis material without the specific permission of an authorized representafive of Eurofins Scientific (Ireland) Ltd is strictly prohibited.




Agenda q::é eurofins

<» Analytical results vs. criteria
“*Tools
“*Most important point!
*»Soil package +
“»Case 1: New spill from the same oil tank
“+Case 2: Spill or leakage?
»Data quality

“*Questions?
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G)Analytical results vs. criteria

<& eurofins

<& eurofins o

TUF. +45 08 2132 00

VBM Laboratoriet

VBM Testfirma Rapportnr.: AR-25-VL-01000001-01
Industrivej 1 Batchnr.: EUAAS8-25000001
9440 Aabybro Kundenr.: VLO00DOOE
Att.: Mathias Hansen Rapportdato: 03.02.2025
‘Valideringskode: B2B5BACSCE
Analyserapport

9 data points

List of straight-chain alkanes - Wikipedia

Antall C-

Molekylformel
atomer
6 CeHia
10 CioHa,
15 CisHsy
20 CZOHAZ
25 CasHs,
30 CsoHe
35 C35H72

Antall isomerer|

5

75

4347

366319
36797588
4111846763
493782952902

> 25 000 data points

Theoretical ?!

What is necessary depends on the purpose
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Analytical results vs. criteria g::} eurofins

Compliance assessment: 17(ish) data points

Substance (symbol) Natural Threshold value Lower guideline value Higher guideline value
concentration’ mgfkg mg/kg mg/kg Substance (symbaol) Threshold value Lower guideline value Higher guideline value

mg/kg mg/kg mg/kg mg/kg
Aromatic hydrocarbons Petroleum hydrocarbon fractions and oxygenates
Benzene (p) 0,02 0.2(1) 1(t) MTBE-TAME'" 0,1 5(t) 50 (1)
Toluene (p) 5 25 (1) Petrol fractions (C5-C10") 100 500
Ethylbenzene (p) 10 (1) 50 (1) Middle distillates (=C10- 300 1000
XKylenes' (p) 10 (1) 50 (t) c21'y
TEX 1 Heavy petroleum fractions 600 2000

(=C21-C40™)
Polveyelic aromatic hydrocarbons Petroleum fractions (>C10- 300
C 401:)

Anthracene 1 51(e) 15 (e)
Benzo(a)anthracene 1 5(e) 15 (e)
Benzo(a)pyrene 0,2 2(t) 15(e)
Benzo(k)fluoranthene 1 5(e) 15 (e)
Phenanthrene 1 51(e) 15 (e)
Fluoranthene 1 51(e) 15 (e)
Naphthalene 1 5(e) 15 (e)
PAH® 15 30(e) 100 (&)
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[F]Analytical results vs. criteria Q:O:} eurofins

Site characterization Are 17 data points
sufficient?

What is the conceptual
understanding?

Is it the same source for
all the contamination you
are observing?

What is/are the
source(s)?

How was the area
contaminated?
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[F]Analytical results vs. criteria q::} eurofins

Site characterization Much can be done

with the data we
already have

Correct data quality

> | Future proof —

S | What if there are

ol A o w o additional questions
in the future?
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<& eurofins

X Tools
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< Tools q::é eurofins

THE MOST IMPORTANT POINT!
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A Tools — reference sample q:;& eurofins

- The main challenge is always the
interpretation of the data

* It is much easier to conclude if you have a
source sample!

1. Secure a
sample of the
source(s)

2. Analyse

3. Store
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S Tools — +++++

Chemfing Soil / - Air

Expanded indicator

compounds

Parameter

17a(H)-diahopane ug/kg
A1-C20TAS uglkg
AZ-C21TAS ug/kg
A3-C26TAS(205) ug/kg
A4-C26/CZTTAS ug/kg
A5-C2TTAS(20R) ug/kg
A6-TAS(20S) ug/kg
AT-TAS(20R) ug/kg
Acenaphthene ug/kg
Acenaphthylene ug/kg
Anthracene ug/kg
Benzo(a)anthracene ug/kg
Benzo(a)pyrene ug/kg
Benzo(b)fluoranthene ug/kg
Benzo(e)pyrene ug/kg
Benzo(g.h,)perylens ug/kg
Benzo(k)fluoranthene ug/kg
Biphenyl ug/kg
C1-Benzanthrene/chrysenes ug/kg
C1-Dibenzothiophens ug/kg
C1-Fluoranthrenes/pyrenes ug/kg
CA-Fluorenes ug/kg
C1-Maphthalenes ug/kg

C1-Maphthobenzothiophenes ug/kg
C1-Phenanthrenes/anthracenes ugl/kg
C2-Benzanthrene/chrysenes ug/kg

C2-Dibenzothiophene ug/kg
C2-Fluoranthrenes/pyrenes ug/kg
C2-Fluorenes ug/kg

C2-Maphthalenes ug/kg
C2-Maphthobenzothiophenes ug/kg
C2-Phenanthrenes/anthracenes ugl/kg
C3-Benzanthrene/chrysenes ug/kg
C3-Dibenzothiophene ug/kg
C3-Fluoranthrenes/pyrenes ug/kg

Enhet Preve 1 Prave 2 Parameter

] |C3-Fluorenes

Nd D C3-Naphthalenes

D ‘C3-Maphthobenzothiophenes
D C3-Phenanthrenes/anthracens:
'C4-Benzanthrene/chrysenes
'C4-Dibenzothiophene
'C4-Fluoranthrenesipyrenes
|C4-Maphthalenes
'C4-Phenanthrenes/anthracene:
Cholestane

Chrysene

cis/trans Decalin
Dibenz(a,h)anthracene
Dibenzofuran
Dibenzothiophene
Fluoranthene
Fluoreng
Indeno(1,2 3-cd)pyrene
1-Methylnaphthalens
2-Methylnaphthalene
Maphthalene
Naphthobenzothiophene
Perylene

Phenanthrene

EWz sz 25

514-Cholestane(20R)
515-Cholestane(205)
515-Ethyldiacholestane
1519-Ethyldiacholestane
IS20-Methylcholestane

IS22-Methylcholestane(20R)
S23-Methylcholestane(205)
S524-MethylCholestane
nd_ 525-EthyICholestane

Assessment report

4 eurofins

pmtuertal
%3n 939008 NG eTrvisentne
040 ra33% MM e Teratiscontano
s om0 NG nPertamacontane
2z wsenn L —.
s 120004 NG mepummaconno
o 3222 WCE  mOctasacontano
P 1281180 [ e —
020 i WO e Terscomano
Figura 3. Tabela com as razbes dos pancipass blomarcadores indicativos de origem Petrogénaa.
“Compostos Racdo
PPy [LTE)
PoaC17 0046
PhyaC1$ 57,602
cr 0544
5C17(eC17+C27 o731

Figura 4. Espectro de massas das Parafinas (m'z 74)
Ao S 1184 (19.338 s DEN S00'COA Det o (1109

Figura 5. Espectro de massas do composto Saturado (miz 57).
Aorwve 2 5040 800 (14 901 e CEN 000105 Dedatarma | 72

Figura 6. Espectro de massas do composto aromdiico (nvz 149)
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<= eurofins

Reference sample Soil package+

(oil) (sail)




Case 1: New spill from same oil tank ’{-5-' eurofins

3 depths per sampling point

Degree of degradation
weathering) in three levels:

Strongly degraded

Moderately degraded

«Fresh»

>
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Case 1: New spill from same oil tank i:-:*%- eurofins

3 depths per sampling point

Degree of degradation
(weathering) in three levels:
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Case 1: New spill from same oil tank :.5-' eurofins

3

RRRATS

§ iR EEFRERERIEEREE (62

Kromatogram af reference olie

Signaturforklaring
(:} Forventet forureningsudbredelse

® Provetagningssteder

# F ing staerkt forvitret/i a

m)  Mulige forureningsveje
Forvitringsgrad pr. dybde:
gll - Rad: ikke forvitret (frisk)
il - Gul: Delvist forvitret
- Gran: kraftigt forvitret
- Gré:ikke forurenet/ikke malbar

Pristan/phytan forholdet (gnst.)
(samme veerdi indikerer samme kilde)

=

o i .
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Case 2: Spill or leakage -:,Q eurofins

«% eurofins
VBM Laboratoriet

Eurofins VEM Laboratoriel A/S
Industrive 1
8440 Aabybro

T, 98213200

warw vbmilab. dk-
Rapportdato:  07.10.2025
Sagsnr.:

Sagsnavn:

07102025
Rapport wersion; 1

Vurderingsrapport - Jordpakke+

Bestemmelse af nedbrydningsgraden af jordforurening
Sagsidentifikation:

ed. Any use of this material without the specific permission of an authorized representaiive of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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Case 2: Spill or leakage q::} eurofins

What does the degree of weathering in the source mean?

Some checks
have to be made
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Case 2: Spill or leakage {:E eurofins

- What does it mean if it have a stable degree of
. weathering?

Some checks

have to be made
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Case 2: Spill or leakage {:E eurofins

What does it mean if it have an increasing degree of weathering?

Some checks
have to be made
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Case 2: Spill or leakage -::E eurofins

J
$¥ eurofins [ é
VBM Laboratoriet .- A A
1
Wmm" Dybde: 2,0 TS #
T, 38213200 p 4 # GARAGE ‘
www vbmilab dk
Rapportdato:  07.10.2025 - Lk |
Saganan: J AV
aT102008 ‘ o MY e St
! “ Signaturforklaring el
ANl ."\w\ﬂl\‘ - [ Olietank
1A B Oliefyr
' »‘ ‘ VEREsE o"B10 M Skorsten
Dybde: 1,5 e By # == Oliergr

Lette vaegge
I3 Forventet forureningsudbredelse
© Handboringer
¥ boringer med minirig
# Forurening under klassifikation

Vurderingsrapport - Jordpakke+

Bestemmelse af nedbrydningsgraden af jordforurening
Sagsidentifikation:

Reference olie

BOLIG e

I ]

Figur 3.1: Opsummering af sagen, kromatogrammer vist for den mest forurenede dybde. Prgver hvor ingen af
dybderne har pavist olieforurening er markeret med #. Kromatogram af referenceolie nederst til venstre.

ed. Any use of this material without the specific permission of an authorized representaiive of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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Case 2: Spill or leakage q::é eurofins

- Ikke forvitret (frisk): n-C17/pristan > 1 (1,0-1,5 empirisk).
- Delvist forvitret: n-C17/pristan < 1.
- Steerkt forvitret: n-C17 er helt nedbrudt

«% eurofins
VBM Laboratoriet

m

Eurofins VBM Laboratoriet A'S
ndlustrive; 1

5440 Rayoro n-C17/pristan-, n-C18/phytan- og pristan/phytan-forholdet fremgar af tabel 2.1
s ks Tabel 2.1: Oversigt over forholdene benyttet til bestemmelse af nedbrydningsgraden.
o Dybde . . Forvitrings

g Prevenr. Prevenavn ot C17lpristan C18/phytan Pristan/phytan ]
862-2025- Ikke forvitret
04857201 HB4 1.0 17 23 1.4 (frisk) 10
2| o |

Vurderingsrapport - Jordpakke+ 862-2005
Bestemmelse af nedbrydningsgraden af jordforurening ~ - i
Sageideniaton 04857203 HB4 2,0 0,0 0,1 1,2 Steerkt forvitret 10 |

=> Leakage

Just did a follow up, with more samples being compared to the original data

ed. Any use of this material without the specific permission of an authorized representaiive of Eurofins Scientific (Ireland) Ltd is strictly prohibited.
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Next steps u:-:} eurofins

US EPA - 16

(all parent PAH, CO0)

0 & o 0

Naphthalene Acenaphthene Acenaphthylene Fluorene N e Xt = P A H ( 1 6 )

Phenanthrene Anthracene Fluoranthene Pyrene

“Infinite” possibilities!
enzobﬂuoranlhene Benm[k]ﬂuoranthene (SO mUCh SCIentIfIC knowledge regarding

the PAH(16) fingerprint)

&O[ 0%

Benzo[a]pyrene ibenzofa,hlanthracene | Benzo[g,h.i]perylene § Indeno[1,2.3,cd]pyrene

CONFIDENTIAL AND PROPRETARY - © Eurofins Scienific (Ireland) Ltd [2021]. All rights reserved. Any use of tis material without the specific permission of an authorized representative of Eurofins Scientific (Ireland) Ltd is strictly prohibited.

22



<= eurofins

Easier to say that something is
different than equal!

N

Line of evidence:
See the forest for the trees

V
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