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1. Preferential
pathways

Are there
preferential
pathways?

If so, where are
they located?

2. Contaminant
Mmass

How much
contamination is
migrating? Is this a
relevant mass to be
considered a
migration risk?

3. Migration rate

ow fast is
groundwater or
contaminant
migrating? Will this
be impacted by
other effects?

4. Optimized
Mitigation

If remedial actions
are required, how
can they be
optimized and
become highly
effective?

5. Proof and
guantification of
biodegradation

Determine natural
degradation rate.
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Steps in Remediation Measures

Conditions Proof of Quantification
degradation of degradation

INCREASING COMPLEXITY OF THE INVESTIGATION

U;fggFLEUX samplertope analysis
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The dynamics of contamination

IFLUX Samplers - Contamination & Remediation
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IFLUX Samplers n I

Measuring contamination dynamics for more CO[
effective remediation sty bt e

sustainable lanag
tid I:‘.l.El.lE;IE'I:'!lE-I:'!l‘[ i i} E'.L:]'l!_'.l'p-E

* reduce remediation costs by up to 40% :
* reduce remediation duration by up to 20% Wmner. of the NICOLE
increase success rates (avoid remediation failure) Innovation Award 2017

s,
‘“ . . .

v, "Remediation is extremely costly,
: ol .

e so it’s best that our customers do
= it in a targeted d get it right
B, it in a targeted way and get it rig

BTN the first time.”

Erik Bosmans, project manager iFLUX




Compound-specific Stable Isotope Analysis (CSIA)
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...Isotopes are atoms of an element with the
same number of protons but
different numbers of neutrons
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FINGERPRINT - Source Identification
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In case of degradation, isotope values are getting
more positive
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Validated components

IFLUX Samplers - Contamination & Remediation

1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,3,5-Trichlorobenzene

VOLATILE ORGANIC
COMPOUNDS SPECIFIC

Pesticides

Perfluorobutanoic acid

N-methylperfluorooctane-
sulfonamidoacetic acid
(MePFOSAA)

N-ethylperfluorooctanesulfo-

www.iFLUX.be

SGS

Traceralcohols 2-Chlorotoluene Cadmium (PFBA) namidoacetic acid
4-Chlorotoluene 1,1,1,2-Tetrachloroethane Chromium Perfluorohexanoic acid (EtPFOSAA)
BTEX-N-S-MTBE Tri _ _ (PFHxA) 8:2 Fluorotelomerphosphate
1'132 Irichloro-1,2,2 Copper Perfluoroheptanoic acid diester (8:2 DiPAP) : [~
TRIMETHYBENZENES trifluorethane Lead (PFHDA) 2,3.3,3-tetrafluor-2-(heptaflu- | =
Toluene 1,2,3-trimethylbenzene i'i:g:i:}l:gge:ﬂe r;ie N_' ckel {F;irgﬁﬂﬂonggsano'c acid 'E:: E;%;?g?;)propanmc acid
Ethylbenzene 1,2 4-trimethylbenzene 1' l—DichInermpene Zinc Perfluorooctanoic acid - Perfluorohexanesulfonamide
O-Xylene 1,3,5-trimethylbenzene ' roroprop SPUTﬂ'\PFOATOta'? i (FE’FHHXSA) trid acid
M-p-Xvlenes 1,2, 3-Trichloropropane I(P%Nﬁjorononmc acl erfluorotridecanoic aci [ )
P 1,2-Dibromoethane . Perfluorod ic acid (PFTrDA) .
R POLYAROMATIC 19 Dichi Calcium DA orodecanoic acl Perfluorooctadecanoic acid
.2-Dichloropropane ( ,
Styrene HYDROCARBONS 13 Dichlnmgmgane Iron Perfluoroundecanoic (FE)eFr?IBg)’oundecane sulfonic
MTBE " : Potassium acid (PFUNDA) X acid (PFUNDS)
opthalene 2.2 Dichloropropane - yagnesiym Perfluorododecanoic  Perfluorododecane sulfonic com pone nts
cenapthylene ~3-Dichloropropene . acid (PFDoDS)
MINERAL OIS Acenaphtene 2-Chloro-13-butadiene o8¢5 e oronexadecanolc - Perfluorotridecane sulfonic ’
] Sodium e : acid (PFTrDS) ° °
Fraction C-10 - C-12 Fluorene 2-Ethyltoluene Perfluorohexadecanoic 6:2 Fluorotelomerphosphate
Fraction C-12 - C-20 Fenanthrene 3-Chloro-1-propene ?’g?ﬂﬁglﬁo}ﬁlﬂﬁ)&me acid diester (6:2 DiPAP) I n C u I n g
Fraction C-20 - C-30 Anthracene (allylchloride) _ (PFBS) ﬁazt{a Eé iizesFJSEFOtE'UmEFPhDSP‘
Fraction C-30 - C-40 Fluoranthene 3-Ethyltoluene Ammonium - N Perfluorohexane sulfonic 7' Dipap)
Mineral oils (GC) Pyrene 4-Ethyltoluene HEAVY METAL SPECIFIC B oea) tfonic  11-Chloroeicosafluo- t eS O P F A
Benzo(a)anthracene Bromobenzene acid (PFHxSTotal) {ggi%ﬁa; F%%fggﬁ'g_?;éfona'
e e 2l Chrysene Bromochloromethane Mercury Pelr];ﬂuproh%gtane Minor) ’
: Benzo(b)fluoranthene Bromodichloromethane  Arsenic %érﬁﬂlcfrzgctkapl’wF.eHspusl#onic 9-C3h|orohexadec‘_?ﬂu%-
Dlr,hll?mmethane Benzo(k)fluoranthene Bromomethane acid (PFOS) (linear) . (r(?a_-PoFxSag ﬁgﬁ fr,leé 3;::,1 a?o'?_?te
1,1- D!chlﬂrn ethane Benzo(a)pyrene Chloroethane apgziﬂ u:urr%qg?gseTSLt”T?mC Perfluoropentanoic acid
I’E_chhl?rUEthanE . DibEﬂID[ah}laﬂthraCEﬂE EiS—l,E-DiChlﬂererEHE Mitrate-N Perﬂuoror:onane%jlfonic g)eFrFftIeL?C);erentane sulfonic
1,2-d ICWDFDEWE" Benzo(ghi)perylene Cumene Sulfate acid (PFNS) _ acid (PFPes)-
Irans-1,2-dichloroetheng/ |ndeno(123cd)pyrene Dibromochloromethane T E;r;jﬂ(%c;r[;:usc)lecane sulfonic N-methylperfluorooctanesulf-
rin:hlomefthene Dibromomethane 4:2 Fluorotelomersulfonic ﬂ]ﬁqn;Lﬁif&%ﬁ%ﬁg&'&eﬁéu“:_ ‘ '
W EEII_-TE:‘:’_LDSRINATED Diisopropylether 14-Dioxane ZFIZdFﬁJ:ngoTtSe)Iomersulfonic onamide (MePFOSATotal)* : SN I SO d e t eC t
1’ 1!2—Trichlomethane =TBE (Sthyl tert-butyl acid (6:2 FTS) . ?é?:}g Eg)grﬂ)_!-perﬂuomnonm- N EW o0 Umweltmonitoring GmbH
) PCB 28 PCB 138 ether) 8:2 Fluorotelomersulfonic  perflyoro-4-ethylcyclohexa- :
Tetrachloromethane Ethylether acid (8:2 FTS) nesulfonic acid (PFECHS): |SOFLUX (6 C1 3/C12)
FRCNIoroetnen PCB 52 PCB 153 . 10:2 Fluorotelomersulfo- :
Hexachlorobutadiene A Perfluorobutanesulfonamide
Vinylchloride PCE 101 PCE 180 nic acid (10:2 FTS) (PFBSA)"
PCB 118 lodomethane Perﬂgotgggtgge|§ulfo- N-methylperfluorobutanesulf- BT EX, Ch I O reth enes
TAME (Tert-Amyl Methyl pamice (re tanlei inear) ﬁnﬁﬂmiclif II:MePfEIBSA}*b
Ether . -Methyl-perfluorobutane-
CHLOROTULUENES ] } o ) sulfonamide - sum sulfonylamidoacetate
trans-1,3-Dichloro (PFOSA) (linear) (MePFBSAA)"
Monochlorobenzene 2-Chlorotoluene propene Eddﬁglgygﬁq?drguorooctane 2H-Perfluoro-2-decenoic acid
1,2-Dichlorobenzene 4-Chlorotoluene Tribromomethane (EtPFOSA) (linear) (FOUEA/&:ZFTUCA)" -
1,3-Dichlorobenzene (Bromoform) N-ethylperfluorooctane _ e
1,4-Dichlorobenzene ichloromonofluor- sulfonamide (EtPFOSATotal) O more detars, piease visit
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Perfomance Test in the Lab
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6!3C values of Dichloroprop by sandbox test

- Analytical error £0.5 %o
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Field testing

Groundwater flow direction

Well B1 4-CPP | Dichloro- Well B2 4-CPP | Dichloro- Well B3 4-CPP | Dichloro-

Concentration : 5.2 Concentration 69 Concentration : 0.12
[ng/L] [ng/L] [ng/L]
S13C [%o] -28.2 -27.3 S13C [%o] -28.3 -28.9 S13C [%o] -27.0 -28.2
Secondary source

w
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Isotopes meet mass flux -
new evaluation tool for degradation and sources of groundwater pollutants

1

Improve quantification
of contaminant flux Easy to sample
reduction

Level out

Lower costs
temporary peaks

Comprehensive insights

: e Sampling passively Passive collection of
of site conditions over a : : . :
: : with a small and fixed over a longer period analytes in
clearly defined timeframe : . : :
. : volume sampler of time avoids comparison to direct
including water and )
. temporary peak sampling lowers
contaminant flux (& flow j .
: : concentrations sampling efforts and
direction) costs
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