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1. Indledning

Forureningsfanen, der stammer fra det tidligere Grindstedvaerkets fabriksgrund i Grindsted,
stremmer ud i Grindsted A. Nyere undersggelser tyder pa, at forureningsfanen, nér den neermer
sig aen, deler sig i to delvist adskilte faner styret af de geologiske og hydrauliske forhold
(Balbarini et al., 2020). Det lokale omrade omkring aen, hvor den gvre fane stremmer, er i de
senere ar blevet undersggt med hensyn til geologi, forureningsstoffer (iser chlorerede ethener)
og stremningsforhold (Rende et al., 2017; Cremeans et al., 2018). Derudover er forureningen
i dvandet blevet undersggt, og der er fundet chlorerede ethener (vinylchlorid, VC) over
kvalitetskriteriet mere end 7 km nedstrgms udstremningsomradet (Sonne et al., 2017). Der er
tegn pa, at der sker en betydelig naturlig nedbrydning af chlorerede ethener i fanen, da
nedbrydningsprodukterne VVC og cis-dichlorethylen (cis-DCE) dominerer ved det primere
udstrgmningsomrade til den (Rende et al., 2017).

Faktaboks 1: Nedbrydning af chlorerede ethener

Chlorerede ethener som tetrachlorethylen (PCE) og trichlorethylen (TCE) kan nedbrydes
naturligt i grundvandsmagasiner. Nedbrydningen er en sekventiel proces via nedbrydnings-
produkterne dichlorethylen (DCE, primert som cis-DCE) og vinylchlorid (VC):

PCE - TCE - DCE = VC - ethen = ethan

De sidste trin i processen er dannelsen af ethen og ethan, som anses for harmlgse. Hele den
sekventielle nedbrydningsproces kaldes anaerob reduktiv dechlorering, og er styret af
forholdene i grundvandsmagasinet samt de tilstedevaerende bakterier. Potentialet for og
tilstedeveerelsen af nedbrydning kan undersgges ved analyser af grundvandet og
hydrogeologiske malinger. Dertil kan specialanalyser som mikrobielle og isotop-analyser
anvendes, se uddybende forklaring af disse i Faktaboks 2.

De hidtidige undersggelser har ikke omfattet specialanalyser til dokumentation og vurdering af
nedbrydning, nedbrydningsrater og betingelserne for nedbrydning for de chlorerede ethener.
Dette videnshul har begreaenset forstéelsen af nedbrydningen af disse stoffer ved Grindsted A —
en forstaelse, der er ngdvendig for vurdering af potentielle oprensningsmetoder som moniteret
eller stimuleret naturlig nedbrydning, og som kan indgd som fagligt grundlag for videre
undersggelser af nedbrydningen i hele forureningsfanen fra fabriksgrunden.

1.1 Formal

Formalet med naerveerende undersggelse er at udfylde dette videnshul, ved at undersgge og
vurdere nedbrydningen af chlorerede ethener i abrink og abund ved det primare
udsivningsomrade (se figur 1) til Grindsted A (omrédet er beskrevet i Rgnde et al., 2017).
Udgangspunktet for undersggelserne er, at udenlandske studier har observeret, at betingelserne
og forlgbet af nedbrydningsprocesserne kan vere serligt gunstige i anare systemer. De nye
undersggelser i 2019 er udfert som et supplement til de omfattende forureningsundersggelser,
der er udfert i omradet af bl.a. DTU Miljg i perioden 2012-2016.

Dette notat giver et overblik af undersggelsens resultater. En detaljeret beskrivelse kan findes
i den videnskabelige artikel med titlen ”Natural attenuation of a chlorinated ethene plume
discharging to a stream: Integrated assessment of hydrogeological, chemical and microbial
interactions” (Ottosen et al., 2020).



2. Oversigt over data, metoder og fremgangsmader

Som navnt, er de nye undersggelser i 2019 udfart som et supplement til de undersggelser, der
er udfgrt i omradet i perioden 2012-2016. Data fra begge perioder bliver behandlet i dette notat.
Dette afsnit indeholder en beskrivelse af metoder udfart i 2019, for beskrivelse af metoder
udfert i perioden 2012-2016 (fx hydrogeologiske malemetoder) henvises der til den
videnskabelige artikel (Ottosen et al., 2020). Yderligere er avandsmalinger for chlorerede
ethener udfert i 2019 ved et fagprojekt ved DTU Miljg inkluderet i det samlede dataseet
(Johansen og Hestad 2019). Metodebeskrivelsen fra disse undersggelser er ligeledes ikke
inkluderet i dette notat. En oversigt over hvilke parametre der er prgvetaget, hvordan de er
prgvetaget og hvornar kan findes i Bilag 1.

| 2019 undersggelserne bestod prgvetagningspunkterne af otte nye, midlertidige punkter i a-
bunden (SB1-SB8, se figur 1), to punkter i dbrinken (nyt midlertidigt punkt mlp-10 og
eksisterende boring 114.2508-1, se figur 1), samt et punkt i selve forureningsfanen (boring
114.2619-2). Desuden blev 114.1454-6 provetaget som referenceboring for mikrobielle
analyser. Dette filter er valgt som reference, da der er fundet meget lave koncentrationer af
chlorerede ethener samt ugunstige redoxforhold for nedbrydning.

De nye pravetagningspunkter blev installeret med handkraft ved at banke et metalrer med et
filter ned i abunden. Ved flere pravetagninger over dybden blev raret banket leengere ned efter
den farste pravetagning, sa det var muligt at udtage en vandprgve dybere ved samme placering
(e.g. SB6 og SB8). Alle prgvetagningsfiltre blev renpumpet inden prgvetagning. Filtrene blev
prevetaget med en peristaltisk pumpe, mens grundvandsboringerne blev prgvetaget med en
MP1 pumpe. Den nye undersggelse omfatter analyse af vandprever for forureningsstoffer,
redox parametre, specifikke bakterier og stofspecifikke stabile isotoper. Analyserapporterne
kan findes i Bilag 2. Prgverne blev pravetaget og konserveret pa forskellig vis (se beskrivelser
I Ottosen et al., 2020). Prgvetagningen blev udfert over to feltkampagner: 4.-6. marts 2019 og
1.-2. juli 20109.
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Figur 1: Placering af de a-naere prgvetagningspunkter ved det primare udstrgmningsomrade.
Til venstre: De nye punkter i &-bunden, SB1-SB8 markeret med kryds i transekt 2, og
pravetagningspunkter pa abrinken markeret med sorte cirkler. Punkterne i transekt CP1 blev
prevetaget i 2012-2016. Den orange kontur viser fanen i det primeere udstrgmningsomrade
(omridset er VC >100 pg/L). Til hgjre: placeringen af de nye punkter mip-10 og SB1-SB8 i
transekt 2. NB de gra krydser er placeret 1,5 m nedstrgms transekt 2.



3. Resultater og diskussion
3.1. Hydrogeologi

Grundvandshastigheden er i 2012-2016 estimeret ved brug af forskellige hydrogeologiske
metoder i brinken og abunden (Bilag 1). | dbrinken blev grundvandshastigheden estimeret til
0,30-1,4 m/d og i dbunden til 0,27-5,9 m/d. Metoderne giver saledes ensartede informationer
om grundvandshastigheden, iser forskellen pa metoderne og prevepunkternes placering taget
i betragtning. Den velundersggte, hgje grundvandshastighed resulterer i en kort opholdstid pa
0,5-37 dage fra abrinken (ved CP1, se figur 1 for placering) til selve den. Der er ikke udfart
supplerende malinger af grundvandshastigheden i undersggelsen i 2019.

3.2. Forureningsfane

De hgjeste koncentrationer af chlorerede ethener strammer ud i den ved transekt 2 (se figur 1
for placering) og domineres primert af cis-DCE og VC (figur 2). Analyseresultaterne fra
prevetagningspunkterne stemmer godt overens med dem bestemt ved en passiv
prgvetagningsmetode i abunden (Sediment Bed Passive Flux Meter (SBPFM), forklaret i
Ottosen et al., 2020), og afvigelsen kan forklares ud fra forskellen i metoderne og
pravetagningspunkternes placering. Den starste forureningsflux fra dens bund er observeret
1,5-4,5 m fra den nordlige brink. Der er kraftig forurening med chlorerede ethener i det anzre
system. Imidlertid sker der en &ndring i sammensgtningen mellem de to perioder, 2012-2016
0g 2019, hvilket uddybes i afsnit 3.4.
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Figur 2: Koncentrationer for cis-DCE og VC i transekt 2 fra prgvetagningspunkter (farvede
konturer) og fra den passive prgvetagningsmetode (SBPFM, farvede stave) baseret pa 2012-
2016 data. Se (Ottosen et al., 2020) for illustrationer af de andre komponenter. 2019 data er
ikke illustreret, da det er et betydeligt mindre dataset, som ikke beskriver hele
forureningsfanen.

3.3. Nedbrydningspotentiale

Nedbrydningspotentialet kan vurderes ud fra, om forholdene er gunstige for nedbrydning. Dette
geres ved at vurdere redoxforholdene og tilstedevarelse af elektron donorer. Yderligere
undersgges om de specifikke bakterier, der kan nedbryde chlorerede ethener, er tilstede.



Redoxforholdene i 2019, vurderet pa bagrund af koncentrationer af redoxsensitive parametre,
er i god overensstemmelse med det generelle billede af redoxforholdene fra undersggelser
udfert i 2012-2016. Centralt i forureningsfanen ved aen (figur 1) er forholdene jernreducerende
til metan-producerende, og der er dermed gode forhold for reduktiv dechlorering, mens der i
udkanten af fanen er mindre reducerede forhold. Koncentrationen af naturligt oplast organisk
materiale indikerer, at der er elektrondonor tilstede, som kan drive nedbrydningen af de
chlorerede ethener. Desuden er det muligt, at andre tilstedeveerende forureningsstoffer, som
benzen og farmaceutiske stoffer, bidrager som elektrondonorer i processen. | hvilket omfang
det kan veere tilfeeldet indgar ikke i denne undersggelse.

Faktaboks 2: Specifikke bakterier og stofspecifikke stabile isotoper

Anaerob reduktiv dechlorering er en biologisk proces, hvor bakterier kan nedbryde chlorerede
ethener. Imidlertid er det ikke alle bakterier, der kan nedbryde chlorerede ethener. For at
afklare, om de rette bakterier er til stede, analyseres der for specifikke bakterier med specifikke
gener, som man ved kan udfgre nedbrydningen. Der findes flere grupper bakterier, der kan
nedbryde PCE til TCE og videre til DCE. Imidlertid er det kun to bakteriegrupper, der vides at
kunne fuldfgre nedbrydningen til ethen, disse er Dehalococcoides og Dehalogenimonas.
Bakteriernes funktionelle gener indikerer, hvilke stoffer de kan nedbryde. Dehalococcoides
kan kun foretage det sidste trin i dechloreringen — nedbrydning af VVC, hvis de har et funktionelt
gen for vinylchlorid reductase (hvor de kendte er bvcA og vcrA).

Der findes to stabile kulstof isotoper (*C og *3C), og forholdet mellem disse kan bestemmes
for specifikke stoffer. Ved nedbrydning brydes bindinger til den lette isotop (*>C) hurtigere end
bindinger til den tunge isotop (**C). Derved andrer nedbrydning pa forholdet mellem *2C og
13C, og der sker en berigelse i den tunge isotop. Isotopfraktionen beskrives som §3C notation.

Nar der sker en berigelse i *C for et stof, bliver 63C-veerdien mere positiv, hvilket indikerer
nedbrydning. For nedbrydningsprodukter dokumenterer 8**C-vardien farst nedbrydning, nér
veerdien er mere positiv end den verdi moderstoffet startede pa. Rapporterede startvardier
ligger i intervallet -23 %o til -37 %o for PCE o0g -28 %o til -32 %o for TCE. En isotop
massebalance kan bruges til at beskrive den samlede nedbrydning af de chlorerede ethener.
Hvis det vagtede gennemsnit (6Csum) bliver mere positivt, indikerer det, at der sker
nedbrydning til ikke chlorerede produkter (ethen, ethan, evt. kuldioxid) i systemet.

| litteraturen rapporteres niveauer for effektiv nedbrydning at veere >1000 celler/ml for den
specifikke gruppe af bakterier Dehalococcoides og >100 celler/ml for de specifikke gener vcrA
og/eller bvcA. Centralt i fanen (114.2508, mlp-10 og SB5-SB8) er der i 2019 saledes fundet
hgje niveauer af Dehalococcoides med vcrA og bvcA gener, der er relateret til anaerob reduktiv
dechlorering af cis-DCE og VC (figur 3). Der er saledes bakterier tilstede i hgje niveauer, som
kan omsette de chlorerede ethener til ethen. Niveauet svarer til malinger i 114.2619-2 i selve
forureningsfanen ~400 m opstrgms udsivningsomradet. Det er flere stgrrelsesordener hgjere
end i referenceboringen (kontrol). Disse bakterier er ogsa tilstede i udkanten af fanen men i et
lavere niveau (Dehalococcoides < 4E+02 celler/mL, ikke vist pa figuren). Generelt viser disse
resultater et hgjt potentiale for nedbrydning med komplet dechlorering af chlorerede ethener
centralt i fanen og et lavere potentiale i udkanten.
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Figur 3: Niveau af Dehalococcoides (®), bvcA () og vcrA (m) pa en logaritmisk skala i
baggrundsboringen (114.1454-6), i den opstrgms forureningsfane (114.2619-2) og centralt i
fanen fra brinken (114.2508 og mlp-10) til abunden (SB5-SB8). De stiplede linjer indikerer de
nedre greenser for niveauer for hhv. bakterier (- - -) og gener (- - -) for effektiv nedbrydning
indikeret i litteraturen. Data fra 2019.

3.4. Dokumentation af nedbrydning

Dokumentation for at nedbrydningen faktisk forlgber, kan pavises ved tilstedeverelse af
nedbrydningsprodukterne. En massebalance for chlorerede ethener i systemet kan bruges til at
vurdere, om der samlet set forsvinder forureningsmasse. Dette inkluderer dog ikke kun
fjernelse ved nedbrydning, men ogsa ved andre processer der fjerner forureningen fx
fordampning. Yderligere kan analyse af kulstofisotop-sammensatningen for de specifikke
stoffer bruges til at dokumentere nedbrydningen.

Ved undersggelserne udfart i 2012-2016 i udstrgmningsomradet blev der observeret en ensartet
molfordeling i abrink, abund og avand (~60:40 for VVC:cis-DCE). Dette indikerer minimal
fjernelse af chlorerede ethener i det anaere system i denne periode. Imidlertid er der sket en
@ndring i forureningssammenseatningen mellem 2016 og undersggelserne i 2019, hvor
koncentration af cis-DCE er faldet betydeligt i bade abrink og abund. Koncentrationen af VC
og ethen er tilstede i det samme starrelsesorden som tidligere. Denne &ndring er afspejlet i
molfordelingen i dbrink og abund (~95:5 for VVC:cis-DCE). Omkring 200 m nedstrgms i aen,
hvor forureningen vurderes fuldt opblandet i dvandet, er molfordelingen (resultater fra
Johansen og Hestad 2019) derimod sammenlignelig med tidligere observationer, men i den
gvre ende af intervallet (28% cis-DCE; 72% VC). Dette indikerer, at der er tale om en lokal
forggelse i den reduktive dechlorering centralt i fanen ved udstremningsomradet.



Isotopdata fra 2019 dokumenterer nedbrydning af de chlorerede ethener centralt i fanen. En
usaedvanlig stor positiv &ndring i 6°C verdien for cis-DCE er observeret i brinken (114.2508
og mlp-10) og fra abrink til dbund (SB5-SB8) (figur 4). Dette er et steerkt bevis pa nedbrydning
af cis-DCE i det anzre system. Der observeres en @ndring i isotop massebalancen for systemet
fra dbrink til abund. Dette indikerer komplet dechlorering af en del af de chlorerede ethener til
ethen og ethan under aen, hvilket understgttes af hgje koncentrationer af disse. Isotopveerdier
fra udkanten af fanen (ikke vist pa figuren) er generelt mere negative end centralt i fanen,
hvilket indikerer mindre nedbrydning i den del af systemet.
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Figur 4: Carbon isotop verdier for cis-DCE (®), VC (™) og ethen (™) i centrum af fanen i
abrinken og abunden. Yderligere er carbon isotop balancen (A ) givet for chlorerede ethener.
Var opmarksom pa at cis-DCE verdierne er angivet pa en anden y-akse. Data fra 2019.

Den observerede opholdstid for forureningen fra abrink til abund er kort (se afsnit 3.1). For at
opna observerbare @ndringer i koncentrationerne, kraeves derfor meget hgje nedbrydningsrater.
En 20% reduktion af cis-DCE fra abrink til abund kraever en nedbrydningsrate pa 0,006-0,45
d?, og en endnu hgjere nedbrydningsrate vil vare ngdvendig for VC. | litteraturen betragtes
dette som meget hgje nedbrydningsrater (Ottosen et al., 2018). I 2019 er der imidlertid
observeret markante koncentrationsreduktioner fra abrink til abund centralt i fanen (starre end
den maksimale potentielle fortyndingseffekt), hvilket indikerer hgje nedbrydningsrater og
dermed en zone med markant bionedbrydning.

Sammenstillingen af paviste forureningskoncentrationer og isotopvardier viser saledes, at der
i 2019 sker en betydelig nedbrydning af de chlorerede ethener centralt i fanen, mens
nedbrydningen i fanens periferi er mere beskeden (og dechloreringen mindre komplet).



3.5 Konceptuel forstaelse

Baseret pa undersggelserne er en konceptuel model for det a-nzere system opsat (figur 5). Det
er et system med gode forhold for nedbrydning (redoxforhold, donor tilstedeverelse og
bakterieniveauer) centralt i fanen. | udkanten af fanen er nedbrydningspotentialet lavere. De
hydrogeologiske undersggelser af det anaere system viser, at en hgj grundvandshastighed fra
abrinken op gennem abunden resulterer i en meget kort opholdstid i systemet. Selvom der sker
markant nedbrydning centralt i fanen i 2019, er den korte opholdstid utilstreekkelig for opnaelse
af fuldsteendig nedbrydning af forureningen. Hgj stremningshastighed i den og en relativt stor
vanddybde sammenholdt med aens bredde resulterer i hurtig transport og lav fordampning, og
dermed kan de chlorerede ethener transporteres langt nedstrgms i den.
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Figur 5: Konceptuel model (ikke malfast) over de chlorerede etheners skabne i det anzare
system ved Grindsted A. Den sorte linje reprasentere punktet for fuld opblanding i &en. Grafen
for redoxsensitive parametre og kulstof er en skematisk simplificering af de generelle niveauer
centralt i fanen. De konkrete redoxforhold er beskrevet i Ottosen et al. (2020).



4. Konklusion

De nye resultater passer generelt godt ind i den konceptuelle model fra tidligere undersggelser,
med den forskel, at der i 2019 observeres gget nedbrydning af chlorerede ethener centralt i
fanen. Der er pavist et stort potentiale for nedbrydning af chlorerede ethener i det anaere system,
men forureningens opholdstid fra abrink til dbund, som er styret af stremningsforholdene, er
utilstreekkelig for komplet nedbrydning.

Undersggelsen har pavist saerdeles gunstige forhold for og betragtelige forekomster af
specifikke nedbrydere for naturlig nedbrydning af cis-DCE og VC, hvor forureningen er
kraftigst. Desuden er der dokumenteret komplet dechlorering for en betydelig del af de
chlorerede ethener centralt i fanen. Endelig vurderes det, at nedbrydningen observeret centralt
i fanen i 2019 kraever hgje nedbrydningsrater.

5. Perspektiver

Potentialet for afveergeforanstaltninger baseret pa moniteret og stimuleret reduktiv
dechlorering af de chlorerede ethener i abrink og abund er betydeligt. Den begraensende faktor
vurderes at veere den korte opholdstid for chlorerede ethener i meget hgje koncentrationer,
hvorfor anvendelse som afvargeforanstaltning vil veere betinget af gget opholdstid (fx gennem
tilbageholdelse af chlorerede ethener og/eller etablering af en udvidet behandlingszone).

Resultaterne fra boring 114.2619-2 tyder pa, at der er specifikke mikroorganismer i det
forurenede grundvand mellem fabriksgrunden og aen, sa der er et potentiale for nedbrydning.
Imidlertid er yderligere undersggelser af stremningsretning og hastigheder, forurenings-
sammenszatning og nedbrydning i grundvandet mellem fabriksgrunden og abrinken pakravet
for nermere vurdering af afveergemuligheder for de chlorerede ethener. Forureningsfanen er
endvidere meget kompleks med tilstedeveerelse af andre forureningstyper, bl.a. farmaceutiske
stoffer (Balbarini et al., 2020), som ikke er belyst, og som meget vel kan kraeve vasentlig
anderledes forhold for at nedbrydes.

| slutningen af 2019 pabegyndte Region Syddanmark nye undersggelser af forureningsfanen
fra fabriksgrunden. Heri indgar kemiske, mikrobielle og isotop-analyser fra en raekke boringer
mellem fabriksgrunden og Grindsted A. De gennemfarte anare undersggelser indgar i det
faglige grundlag i de videre undersggelser af forureningsfanen. Det samlede dataseet vil finde
anvendelse i en fremadrettet risikovurdering og afveergehandtering af forureningen fra
fabriksgrunden.
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Bilag 1

Oversigt over parametre, metoder og referencer:

Parameter

Metode

Reference

Flux og/eller hastighed

SBPFM (Sediment bed passive
flux meter)

Ottosen et al., 2020

PFM (passive flux meter)

Ottosen et al., 2020

PVP (point velocity probes)

Rande et al., 2017

Darcy’s lov

Rande et al., 2017
Ottosen et al., 2020

SBPVP (streambed point
velocity probes)

Cremeans et al., 2018

Kemisk analyse

Grundvandsprgve/abundsprave

Rande et al., 2017
Cremeans et al., 2018
Ottosen et al., 2020

Sonne et al., 2017

Avandsprave Rende et al., 2017
Johansen og Hestad 2019
Mikrobiologi Vandpreve Ottosen et al., 2020
Isotoper Vandprgve Ottosen et al., 2020
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Bilag 2

| dette bilag er analyserapporterne, for analyserne udfert i 2019, inkluderet. Ved henvisning til
analyserapporterne er falgende opmarksomhedspunkter:

e To prgvenavne (HZ2 og HZ4) blev ombyttet i Eurofins analyserapporten. Det er
bekreeftet ved andre analyser.

e Navngivningen i analyserapporterne afviger for udvalgte punkter fra dem i notatet, det
drejer sig om piezometer = mlpl0 og HZ-boringer = SB-boringer. Desuden er
boringsnavn 114.2508-1 indfert forkert som 114.2805-1 i analyserapporten fra juli.

e [ notatet bruges definitionen ’chlorerede ethener’, i analyserapporterne er de angivet
under kategorien ’halogenerede alifatiske kulbrinter’, der ogsa indeholder andre
grupper som chlorerede ethaner.
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Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00775875-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00775875
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00007
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 13.03.2019
Provemaerke:
DGU-nr: 114.1454-6
Lab prevenr: 80663098 Enhed DL Metode Urel
(%)
Halogenerede alifatiske kulbrinter
Trichlormethan (Chloroform) 0.022 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 1ISO 15680 P&T-GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlorethen <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Tetrachlorethen 0.30 pg/l 0.02 1ISO 15680 P&T-GC-MS 20
1,2-dichlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Chlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <0.02 pg/l 0.02 1ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <0.02 pg/l 0.02 1ISO 15680 P&T-GC-MS 15
Vinylchlorid <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Oplysninger fra rekvirent
Pravedybde 4.0-5.0 m
Kopi til:
Region Syddanmark , Line Boel, Damhaven 12, 7100 Vejle
13.03.2019
Kundecenter //,"/3{{,,7 f/cm 7%%_
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prgvningsresultaterne gzlder udelukkende for de(n) undersggte prove(r). Side 1 af 1

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
@ Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Prevemaerke: 114.2619
DGU-nr: 114.2619-2
Lab prevenr: 80663096 Enhed DL Metode Urel
(%)
Aromatiske kulbrinter
Benzen 350 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 21 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 6.4 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 3.7 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.8 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 14 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 380 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen 0.047 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Ethan 0.026 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.24 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 410 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 22 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 <9 pg/l 9 1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 430 pg/l 9 ISO 9377-2 mod. GC-FID 30
Halogenerede alifatiske kulbrinter
1,2-dichlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 1.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 0.15 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen 6.1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 84 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 4400 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 2000 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Oplysninger fra rekvirent
Pragvedybde 46-48 m *
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). 1 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.:  565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: 114.2619
DGU-nr: 114.2619-2
Lab prevenr: 80663096 Enhed DL Metode Urel
(%)
80663096 Prgvekommentar:
Som standardrutine bliver alle prever til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er heevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 2af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen
€/¢_\\\° @ PNQNAK Danmark
Z 7\ S Telefon: 7022 4266
“irly 1 W CVR/VAT: DK-2884 8196
DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Prevemaerke: 114.2508
DGU-nr: 114.2508-1
Lab prevenr: 80663097 Enhed DL Metode Urel
(%)
pH 6.5 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 21 °C DS/EN ISO 10523
Ledningsevne ved 20°C 55 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 41 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit <0.001 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat <0.3 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 27 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 169 mg/l 3 DS/EN ISO 9963 15
Sulfid-S 0.06 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 1 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 59 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 59 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Aromatiske kulbrinter
Benzen 380 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 14 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 8.6 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 2.8 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 15 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 410 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 7.6 mg/l 0.005 M 0066 GC-FID 38
Ethan 0.12 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.61 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 450 pg/l 2 1ISO 9377-2 mod. GC-FID 40
C10-C25 34 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 10 pg/l 9 1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 490 pg/l 9 1ISO 9377-2 mod. GC-FID 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 3af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.:  565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: 114.2508
DGU-nr: 114.2508-1
Lab prevenr: 80663097 Enhed DL Metode Urel
(%)
Halogenerede alifatiske kulbrinter
1,2-dichlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.1 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <2 pg/l 0.02 1ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 36 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 320 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <2 pg/l 0.02 1ISO 15680 P&T-GC-MS 15
Vinylchlorid 4300 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Oplysninger fra rekvirent
Pravedybde 5.5-6.5 m
80663097 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter pad GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgraensen for komponenter der indgar i ISO 15680 metoden er haevet pga. haje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som motor/smeareolie eller lign.
10.04.2019
Kundecenter J’Y&MWL(ZD]\_/«
TIf: 70224267 Hanne Jenﬁn
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). 4 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.



&% eurofins

Eurofins Miljg A/S
Ladelundvej 85

lacwuRe S DANAK oo v
AN \\3 Telefon: 7022 4266
//I’/llll\\‘\\\ CVR/VAT: DK-2884 8196
DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: Piezometer
Lab prevenr: 80663099 Enhed DL Metode ) Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 20 °C DS/EN ISO 10523
Ledningsevne ved 20°C 57 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 3.7 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit <0.001 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat <0.3 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 25 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 190 mg/l 3 DS/EN ISO 9963 15
Sulfid-S 0.03 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 36 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 67 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 67 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 330 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 18 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 9.7 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 3.5 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.5 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 17 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 360 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 8.9 mg/I 0.005 M 0066 GC-FID 38
Ethan 0.15 mg/l 0.0005 M 0066 GC-FID 20
Ethen 0.68 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 380 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 15 pg/l 8 1ISO 9377-2 mod. GC-FID 50
C25-C35 <9 pg/l 9 ISO 9377-2 mod. GC-FID 50
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 5 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Milje Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: Piezometer
Lab prevenr: 80663099 Enhed DL Metode ) Urel
(%)
Sum (C6H6-C35) 390 pg/l 9 ISO 9377-2 mod. GC-FID 30
Farmaceutika
3-Methoxypropionitril <0.1 ug/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 13 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.2 ug/l 0.1 * GC-MS A 30
Allobarbital 65 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.40 pg/l 0.1 * GC-MS A 30
Amobarbital 12 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital 10 pg/l 0.1 * GC-MS A 30
Butabarbital 6.2 pg/l 0.1 * GC-MS A 30
Butobarbital 3.9 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) 7.2 pg/l 0.1 * GC-MS A 30
Hexobarbital 0.13 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 30 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 25 pg/l 0.1 * GC-MS A 30
Meprobamat 52 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 1.9 ug/l 0.1 * GC-MS A 30
Pentobarbital 12 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 4.0 pg/l 0.1 * GC-MS A 30
Sulfacetamide <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 10 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 88 pg/l 0.1 * LC-MS/MS A 30
Sulfaguanidine 7.8 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 6.1 pg/l 0.05 * LC-MS/MS A 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 6 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: Piezometer
Lab prevenr: 80663099 Enhed DL Metode ) Urel
(%)
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfanilamide 38 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 2.1 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 9.3 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 20 pg/l 0.05 * LC-MS/MS A 30
Nitroforbindelser og aniliner
Anilin 0.95 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 1.5 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 4.7 pg/l 0.1 M 0387 GC-MS 30
Halogenerede alifatiske kulbrinter
1,2-dichlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.14 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 0.20 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 46 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 180 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <2 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 5900 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Polaere oplasningsmidler
Methyl-iso-butylketon (MIBK) <5 pg/l 0.1 * LC-MS/MS A 30
Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30
Oplysninger fra rekvirent
Pravedybde 6 m *
Underleverandor:
A: ALS Denmark A/S
80663099 Provekommentar:
Som standardrutine bliver alle prever til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 7 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: Piezometer
Lab prevenr: 80663099 Enhed DL Metode ) Urel
(%)
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er heevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 8 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -1
Lab prevenr: 80663100 Enhed DL Metode ) Urel
(%)
pH 6.4 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 20 °C DS/EN ISO 10523
Ledningsevne ved 20°C 35 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 0.63 mg/I 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit 0.0059 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat <0.3 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 23 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 81.4 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.02 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 4.0 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 3.7 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 3.7 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 1.3 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Toluen 0.031 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener # pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 1.3 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 1.1 mg/I 0.005 M 0066 GC-FID 38
Ethan 0.0023 mg/l 0.0005 M 0066 GC-FID 20
Ethen 0.0013 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 2.1 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 <8 pg/l 8 1ISO 9377-2 mod. GC-FID 50
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 9af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Milje Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -1
Lab prevenr: 80663100 Enhed DL Metode ) Urel
(%)
C25-C35 <9 pg/l 9 ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) <9 pg/l 9 1ISO 9377-2 mod. GC-FID 30
Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre <0.10 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal <0.10 pg/l 0.1 * GC-MS A 30
Allobarbital 0.70 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Amobarbital 0.20 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital <0.10 pg/l 0.1 * GC-MS A 30
Butabarbital <0.10 pg/l 0.1 * GC-MS A 30
Butobarbital <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.10 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 0.70 pg/l 0.1 * GC-MS A 30
Meprobamat 0.24 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 0.62 pg/l 0.1 * GC-MS A 30
Pentobarbital 0.19 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital <0.10 pg/l 0.1 * GC-MS A 30
Sulfacetamide <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 2.7 pg/l 0.1 * LC-MS/MS A 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 10 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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TEST Reg.No. 168

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -1
Lab prevenr: 80663100 Enhed DL Metode ) Urel
(%)
Sulfaguanidine 0.27 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 0.51 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfanilamide 0.59 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 0.68 pg/l 0.05 * LC-MS/MS A 30
Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin <0.1 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin <0.1 pg/l 0.1 M 0387 GC-MS 30
Halogenerede alifatiske kulbrinter
1,2-dichlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 1.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 0.92 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen 0.028 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 0.055 pa/l 0.02 1ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 14 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 0.17 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <5 pg/l 0.1 * LC-MS/MS A 30
Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30
Underleverandor:
A: ALS Denmark A/S
80663100 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter paA GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 11 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -1
Lab prevenr: 80663100 Enhed DL Metode ) Urel
(%)
Kromatogrammet viser indhold af uidentificerede letkogende komponenter.
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 12 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -2
Lab prevenr: 80663101 Enhed DL Metode ) Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 20 °C DS/EN ISO 10523
Ledningsevne ved 20°C 56 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 5.3 mg/I 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit <0.001 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat <0.3 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 41 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 194 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.02 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 12 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 54 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 59 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 140 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Toluen 12 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 4.6 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 1.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 41 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 9.9 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 160 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 8.4 mg/I 0.005 M 0066 GC-FID 38
Ethan 0.088 mg/l 0.0005 M 0066 GC-FID 20
Ethen 0.62 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 180 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 23 pg/l 8 1ISO 9377-2 mod. GC-FID 50
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 13 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Milje Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -2
Lab prevenr: 80663101 Enhed DL Metode ) Urel
(%)
C25-C35 <9 pg/l 9 ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 200 pg/l 9 1ISO 9377-2 mod. GC-FID 30
Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 1 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 22 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.3 pg/l 0.1 * GC-MS A 30
Allobarbital 97 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.59 pg/l 0.1 * GC-MS A 30
Amobarbital 25 pg/l 0.1 * GC-MS A 30
Apronal 0.21 pg/l 0.1 * LC-MS/MS A 30
Barbital 12 pg/l 0.1 * GC-MS A 30
Butabarbital 10 pg/l 0.1 * GC-MS A 30
Butobarbital 6.2 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) 9.4 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 22 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 27 pg/l 0.1 * GC-MS A 30
Meprobamat 73 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 45 pg/l 0.1 * GC-MS A 30
Pentobarbital 24 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 7.4 pg/l 0.1 * GC-MS A 30
Sulfacetamide <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 23 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 93 pg/l 0.1 * LC-MS/MS A 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 14 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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3 oo Danmark
AIANS TESTReatlo. 168 Telefon: 7022 4266
il W CVR/VAT: DK-2884 8196
DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683

2800 Kgs. Lyngby
Att.: Cecilie Bang Ottosen (CEOT)

Kundenr.: CA0017117
Modt. dato: 06.03.2019

Analyserapport

Lokalitetsnr.: 565-00072

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.03.2019 til 06.03.2019

Analyseperiode: 06.03.2019 - 10.04.2019

Provemaerke: HZ

DGU-nr: -2

Lab prevenr: 80663101 Enhed DL Metode ) Urel

(%)

Sulfaguanidine 13 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 0.68 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfanilamide 100 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 25 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 31 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin 21 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 25 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 7.3 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan <1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 29 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 3.7 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 1.4 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 24 pa/l 0.02 1ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 290 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 3600 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <5 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30

Underleverandor:

A: ALS Denmark A/S

80663101 Provekommentar:

Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter paA GC-MS dekanteret inden analyse.

Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 15 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.:  565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -2
Lab prevenr: 80663101 Enhed DL Metode ) Urel
(%)
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 16 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -3
Lab prevenr: 80663102 Enhed DL Metode ) Urel
(%)
pH 6.5 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 20 °C DS/EN ISO 10523
Ledningsevne ved 20°C 40 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 2.0 mg/I 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit 0.031 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat 4.9 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 29 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 99.6 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.02 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 7.4 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 14 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 14 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 40 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Toluen 3.1 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 1.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 0.37 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 14 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 3.0 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 46 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 3.9 mg/I 0.005 M 0066 GC-FID 38
Ethan 0.033 mg/l 0.0005 M 0066 GC-FID 20
Ethen 0.15 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 58 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 16 pg/l 8 1ISO 9377-2 mod. GC-FID 50
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 17 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Milje Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -3
Lab prevenr: 80663102 Enhed DL Metode ) Urel
(%)
C25-C35 <9 pg/l 9 ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 74 pg/l 9 1ISO 9377-2 mod. GC-FID 30
Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 41 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 6.4 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal <0.10 pg/l 0.1 * GC-MS A 30
Allobarbital 34 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.34 pg/l 0.1 * GC-MS A 30
Amobarbital 5.9 pg/l 0.1 * GC-MS A 30
Apronal 0.1 pg/l 0.1 * LC-MS/MS A 30
Barbital 4.1 pg/l 0.1 * GC-MS A 30
Butabarbital 3.5 pg/l 0.1 * GC-MS A 30
Butobarbital 1.9 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) 29 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 7.9 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 7.3 pg/l 0.1 * GC-MS A 30
Meprobamat 18 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 3.5 pg/l 0.1 * GC-MS A 30
Pentobarbital 5.8 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 2.5 pg/l 0.1 * GC-MS A 30
Sulfacetamide <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 12 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 45 pg/l 0.1 * LC-MS/MS A 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 18 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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%% eurOfInS iia%_//%;} @ebDANAK 6600 Vejen

3 oo Danmark
AIANS TESTReatlo. 168 Telefon: 7022 4266
il W CVR/VAT: DK-2884 8196
DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683

2800 Kgs. Lyngby
Att.: Cecilie Bang Ottosen (CEOT)

Kundenr.: CA0017117
Modt. dato: 06.03.2019

Analyserapport

Lokalitetsnr.: 565-00072

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.03.2019 til 06.03.2019

Analyseperiode: 06.03.2019 - 10.04.2019

Provemaerke: HZ

DGU-nr: -3

Lab prevenr: 80663102 Enhed DL Metode ) Urel

(%)

Sulfaguanidine 5.8 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 0.86 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfanilamide 23 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 13 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 13 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin 0.66 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 0.81 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 2.2 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan <04 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 4.6 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 13 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 1.6 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <04 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 6.7 pa/l 0.02 1ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 100 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <04 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 960 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <5 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30

Underleverandor:

A: ALS Denmark A/S

80663102 Provekommentar:

Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter paA GC-MS dekanteret inden analyse.

Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 19 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.:  565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -3
Lab prevenr: 80663102 Enhed DL Metode ) Urel
(%)
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 20 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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“irly 1 W CVR/VAT: DK-2884 8196
DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -4
Lab prevenr: 80663103 Enhed DL Metode ) Urel
(%)
pH 6.2 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 20 °C DS/EN ISO 10523
Ledningsevne ved 20°C 31 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 0.36 mg/I 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrit 0.0092 mg/l 0.001 SM 17. udg. 4500-NO2 (B) 15
Nitrat 12 mg/I 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 22 mg/l 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 40.1 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.02 mg/I 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 25 mg/l 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 0.46 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) feltfiltreret 0.49 mg/I 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mgl/l 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 0.50 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Toluen 0.038 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 0.026 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 0.026 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 0.56 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 0.45 mg/I 0.005 M 0066 GC-FID 38
Ethan 0.0015 mg/l 0.0005 M 0066 GC-FID 20
Ethen < 0.0005 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 6.2 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 <8 pg/l 8 1ISO 9377-2 mod. GC-FID 50
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 21 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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TEST Reg.No. 168

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Milje Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -4
Lab prevenr: 80663103 Enhed DL Metode ) Urel
(%)
C25-C35 <9 pg/l 9 ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) <9 pg/l 9 1ISO 9377-2 mod. GC-FID 30
Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre <0.10 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal <0.10 pg/l 0.1 * GC-MS A 30
Allobarbital 2.0 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Amobarbital 0.39 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital <0.10 pg/l 0.1 * GC-MS A 30
Butabarbital 0.25 pg/l 0.1 * GC-MS A 30
Butobarbital <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.10 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 0.31 pg/l 0.1 * GC-MS A 30
Meprobamat 0.80 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 29 pg/l 0.1 * GC-MS A 30
Pentobarbital 0.42 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 0.12 pg/l 0.1 * GC-MS A 30
Sulfacetamide <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 0.58 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 15 pg/l 0.1 * LC-MS/MS A 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 22 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85
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TEST Reg.No. 168

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs. Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Analyserapport
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -4
Lab prevenr: 80663103 Enhed DL Metode ) Urel
(%)
Sulfaguanidine 0.20 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 0.16 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfanilamide 0.96 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof <0.10 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 0.37 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 0.67 pg/l 0.05 * LC-MS/MS A 30
Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin <0.1 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin <0.1 pg/l 0.1 M 0387 GC-MS 30
Halogenerede alifatiske kulbrinter
1,2-dichlorethan 0.051 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 15 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen 25 pa/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen 0.032 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 0.22 pa/l 0.02 1ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 8.7 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <0.02 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 1.1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <5 pg/l 0.1 * LC-MS/MS A 30
Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30
Underleverandor:
A: ALS Denmark A/S
80663103 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter paA GC-MS dekanteret inden analyse.
Kromatogrammet viser indhold af uidentificerede letkogende komponenter.
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 23 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

DTU Miljo Rapportnr.: AR-19-CA-00773683-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00773683
2800 Kgs...Lyngby Kundenr.: CA0017117
Att.: Cecilie Bang Ottosen (CEOT)
Modt. dato: 06.03.2019
Lokalitetsnr.: 565-00072
Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.03.2019 til 06.03.2019
Analyseperiode: 06.03.2019 - 10.04.2019
Provemaerke: HZ
DGU-nr: -4
Lab prevenr: 80663103 Enhed DL Metode ) Urel
(%)
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Kopi til:
DTU Miljg , VIKAR VIKAR, Bygningstorvet, Bygning 115, 2800 Kgs. Lyngby
Region Syddanmark , Line Boel, Damhaven 12, 7100 Vejle
10.04.2019
Kundecenter J’Y&MWLQZP)’\—/—\
TIf: 70224267 Hanne Jenin
G30@eurofins.dk Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 24 af 24

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Bygningstorvet, Bygning 115
2800 Kgs. Lyngby

Att.: Cecilie Bang Ottosen (CEOT)

Eurofins Miljg A/S
Ladelundvej 85

@ 6600 Vejen
S L DANAK Danmark

- /’\ S TEST Reg.No. 168 .
AN Telefon: 7022 4266

CVR/VAT: DK-2884 8196

Rapportnr.: AR-19-CA-00843826-01
Batchnr.: EUDKVE-00843826
Kundenr.: CA0017117

Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019
Analyseperiode: 03.07.2019 - 21.08.2019
Prevemaerke: HZ-5
Lab prevenr: 84382601 Enhed DL Metode ) Urel
(%)
pH 6.8 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 19 °C DS/EN ISO 10523
Ledningsevne ved 20°C 22 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 3.9 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrat <0.3 mg/l 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 25 mg/I 0.5 SM 17. udg. 4500-S0O4 (E) 15
Hydrogencarbonat 31.9 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.04 mg/l 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 7.5 mg/I 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 54 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) felffiltreret 56 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mg/I 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 270 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 14 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 8.0 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 2.7 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.8 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 15 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 300 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 6.6 mg/l 0.005 M 0066 GC-FID 38
Ethan 0.1 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.59 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 330 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 8.4 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 <9 pg/l 9 1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 340 pg/l 9 ISO 9377-2 mod. GC-FID 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 1 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Milje

Bygningstorvet, Bygning 115
2800 Kgs. Lyngby

Att.: Cecilie Bang Ottosen (CEOT)

€2 DANAK

TEST Reg.No. 168

Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Provemaerke: HZ-5

Lab prevenr: 84382601 Enhed DL Metode ) Urel

(%)

Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 12 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 35 pg/l 0.1 * GC-MS A 30
Acetanilid <0.1 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.1 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.1 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.3 pg/l 0.1 * GC-MS A 30
Allobarbital 71 ug/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.1 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.26 pg/l 0.1 * GC-MS A 30
Amobarbital 15 pg/l 0.1 * GC-MS A 30
Apronal <0.1 ug/l 0.1 * LC-MS/MS A 30
Barbital 9.5 pg/l 0.1 * GC-MS A 30
Butabarbital 6.6 pg/l 0.1 * GC-MS A 30
Butobarbital 9.5 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.1 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <041 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.1 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.1 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 43 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 13 pg/l 0.1 * GC-MS A 30
Meprobamat 50 pg/l 0.1 * GC-MS A 30
Metharbital <0.1 ug/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.1 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 1.4 pg/l 0.1 * GC-MS A 30
Pentobarbital 4.4 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.1 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 3.3 pg/l 0.1 * GC-MS A 30
Sulfacetamide 4.9 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 16 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 80 pg/l 0.1 * LC-MS/MS A 30
Sulfaguanidine <0.05 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 49 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.05 pg/l 0.05 * LC-MS/MS A 30

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 2 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Miljo Rapportnr.: AR-19-CA-00843826-01
Bygningstorvet, Bygning 115 Batchnr.: EUDKVE-00843826

2800 Kgs. Lyngby
Att.: Cecilie Bang Ottosen (CEOT)

Kundenr.: CA0017117
Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Provemaerke: HZ-5

Lab prevenr: 84382601 Enhed DL Metode ) Urel

(%)

Sulfanilamide 1300 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre 800 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 2800 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 18 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 17 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 1.8 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 5.4 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan 5.9 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.33 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 7.0 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 36 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 82 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 4300 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <0.1 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30

Oplysninger fra rekvirent
Prevedybde 0.4 m *
Konduktivitet (Ledningsevne) 67.2 mS/m *
Vandtemperatur 13.0 °C *
pH 6.64 pH *
It 0.10 mg/I *

Underleverandor:

A: ALS Denmark A/S

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 3 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Sagsnavn:
Provetype:
Provetager:

Preveudtagning:
Analyseperiode:

Grindsted AA
Grundvand

Lokalitetsnr.:

Rekvirenten DTU

04.06.2019
03.07.2019 - 21.08.2019

565-00072/565-00007

Provemaerke: HZ-5
Lab prevenr: 84382601 Enhed DL Metode ) Urel
(%)
84382601 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
21.08.2019
Kundecenter //,'73{w f/cm 7%%_
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 4 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Ladelundvej 85

@ 6600 Vejen
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AN Telefon: 7022 4266

CVR/VAT: DK-2884 8196

Rapportnr.: AR-19-CA-00843826-01
Batchnr.: EUDKVE-00843826
Kundenr.: CA0017117

Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019
Analyseperiode: 03.07.2019 - 21.08.2019
Provemaerke: HZ-6
Lab prevenr: 84382602 Enhed DL Metode ) Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 19 °C DS/EN ISO 10523
Ledningsevne ved 20°C 58 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 3.8 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrat <0.3 mg/l 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 22 mg/I 0.5 SM 17. udg. 4500-S0O4 (E) 15
Hydrogencarbonat 213 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.04 mg/l 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 6.8 mg/I 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 59 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) felffiltreret 63 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mg/I 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.1 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 310 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 14 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 9.0 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 3.1 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.9 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 16 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 340 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 7.6 mg/l 0.005 M 0066 GC-FID 38
Ethan 0.15 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.68 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 360 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 110 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 140 pg/l 9 1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 610 pg/l 9 ISO 9377-2 mod. GC-FID 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 5 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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TEST Reg.No. 168

Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Prevemaerke: HZ-6

Lab prevenr: 84382602 Enhed DL Metode ) Urel

(%)

Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 13 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 41 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.3 pg/l 0.1 * GC-MS A 30
Allobarbital 64 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.20 pg/l 0.1 * GC-MS A 30
Amobarbital 14 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital 9.9 pg/l 0.1 * GC-MS A 30
Butabarbital 6.7 pg/l 0.1 * GC-MS A 30
Butobarbital 45 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.10 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 51 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 16 pg/l 0.1 * GC-MS A 30
Meprobamat 49 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 1.4 pg/l 0.1 * GC-MS A 30
Pentobarbital 3.9 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 3.1 pg/l 0.1 * GC-MS A 30
Sulfacetamide 26 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 17 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 78 pg/l 0.1 * LC-MS/MS A 30
Sulfaguanidine <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 6.7 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 6 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Kundenr.: CA0017117
Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Prevemaerke: HZ-6

Lab prevenr: 84382602 Enhed DL Metode ) Urel

(%)

Sulfanilamide 1100 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre 590 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 2800 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 17 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 15 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 1.7 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 5.6 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan 7.0 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.47 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 6.8 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 38 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 75 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 3700 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <0.1 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.10 pg/l 0.1 * LC-MS/MS A 30

Oplysninger fra rekvirent
Prevedybde 0.4 m *
Konduktivitet (Ledningsevne) 68.1 mS/m *
Vandtemperatur 13.6 °C *
pH 6.65 pH *
It 0.03 mg/I *

Underleverandor:

A: ALS Denmark A/S

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 7 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Bygningstorvet, Bygning 115 Batchnr.:
2800 Kgs. Lyngby Kundenr.:
Att.: Cecilie Bang Ottosen (CEOT)

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01
EUDKVE-00843826
CA0017117

03.07.2019

Sagsnavn:
Provetype:
Provetager:

Preveudtagning:
Analyseperiode:

Lokalitetsnr.: 565-00072/565-00007

Grindsted AA

Grundvand

Rekvirenten DTU
04.06.2019

03.07.2019 - 21.08.2019

Prevemaerke: HZ-6
Lab prevenr: 84382602 Enhed DL Metode ) Urel
(%)
84382602 Prgvekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
Kromatogrammet viser indhold af uidentificerede komponenter med et kogepunktsinterval mellem 210 °C og 320°C.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som motor/smeareolie eller lign.
21.08.2019
Kundecenter //,"/3{{,,7 f/cm s
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense r): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 8 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Eurofins Miljg A/S
Ladelundvej 85

@ 6600 Vejen
S L DANAK Danmark

- /’\ S TEST Reg.No. 168 .
AN Telefon: 7022 4266

CVR/VAT: DK-2884 8196

Rapportnr.: AR-19-CA-00843826-01
Batchnr.: EUDKVE-00843826
Kundenr.: CA0017117

Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019
Analyseperiode: 03.07.2019 - 21.08.2019
Prevemaerke: HZ-7
Lab prevenr: 84382603 Enhed DL Metode ) Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 19 °C DS/EN ISO 10523
Ledningsevne ved 20°C 59 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 3.0 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrat <0.3 mg/l 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 21 mg/I 0.5 SM 17. udg. 4500-S0O4 (E) 15
Hydrogencarbonat 206 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.04 mg/l 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 6.7 mg/I 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 58 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) felffiltreret 60 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mg/I 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 pg/l 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 380 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 15 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 9.9 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 3.9 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 4.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 18 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 410 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 8.5 mg/l 0.005 M 0066 GC-FID 38
Ethan 0.19 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.80 mg/l 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 420 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 41 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 21 pg/l 9 1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 480 pg/l 9 ISO 9377-2 mod. GC-FID 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 9 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Provemaerke: HZ-7

Lab prevenr: 84382603 Enhed DL Metode ) Urel

(%)

Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 1 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 41 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.2 pg/l 0.1 * GC-MS A 30
Allobarbital 52 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat 0.15 pg/l 0.1 * GC-MS A 30
Amobarbital 13 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital 7.9 pg/l 0.1 * GC-MS A 30
Butabarbital 5.1 pg/l 0.1 * GC-MS A 30
Butobarbital 4.7 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.10 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 51 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 14 pg/l 0.1 * GC-MS A 30
Meprobamat 45 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 1.8 pg/l 0.1 * GC-MS A 30
Pentobarbital 3.9 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 23 pg/l 0.1 * GC-MS A 30
Sulfacetamide 6.8 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 6.6 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 88 pg/l 0.1 * LC-MS/MS A 30
Sulfaguanidine <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 8.8 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 10 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Kundenr.: CA0017117
Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Provemaerke: HZ-7

Lab prevenr: 84382603 Enhed DL Metode ) Urel

(%)

Sulfanilamide 880 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre 430 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 2000 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 7.9 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 13 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 1.0 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 2.8 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan 9.1 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.091 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 5.9 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 41 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 77 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <10 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 4600 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <0.1 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30

Oplysninger fra rekvirent
Prevedybde 0.8 m *
Konduktivitet (Ledningsevne) 67.3 mS/m *
Vandtemperatur 1.4 °C *
pH 6.69 pH *
It 0.13 mg/I *

Underleverandor:

A: ALS Denmark A/S

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 11 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Analyserapport

Rapportnr.:
Batchnr.:
Kundenr.:

Modt. dato:

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01
EUDKVE-00843826
CA0017117

03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019
Analyseperiode: 03.07.2019 - 21.08.2019
Provemaerke: HZ-7
Lab prevenr: 84382603 Enhed DL Metode ) Urel
(%)
84382603 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
Kromatogrammet viser indhold af uidentificerede komponenter med et kogepunktsinterval mellem 210 °C og 490°C.
21.08.2019
Kundecenter //,"/3{{,,7 f/cm 7%%_
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 12 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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CVR/VAT: DK-2884 8196

Rapportnr.: AR-19-CA-00843826-01
Batchnr.: EUDKVE-00843826
Kundenr.: CA0017117

Modt. dato: 03.07.2019

Analyserapport

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019

03.07.2019 - 21.08.2019

Analyseperiode:

Lokalitetsnr.: 565-00072/565-00007

Provemaerke: HZ-8
Lab prevenr: 84382604 Enhed DL Metode ) Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 19 °C DS/EN ISO 10523
Ledningsevne ved 20°C 59 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 3.7 mg/| 0.005  SM 17. udg. 4500-NH3 (H) 15
Nitrat <03 mg/l 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 24 mgll 0.5 SM 17. udg. 4500-SO4 (E) 15
Hydrogencarbonat 205 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.04 mgl/l 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 71 mg/I 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 59 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) felffiltreret 61 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) <0.01 mg/I 0.01 * Beregning
Organiske forbindelser
Methylurethan <0.10 ug/! 0.1 * LC-MS/MS A 30
Aromatiske kulbrinter
Benzen 330 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 13 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 9.7 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 2.9 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 4.2 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 17 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 360 g/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Kulbrinter
Methan 8.0 mg/l 0.005 M 0066 GC-FID 38
Ethan 0.16 mg/| 0.0005 M 0066 GC-FID 20
Ethen 0.76 mgl/| 0.0005 M 0066 GC-FID 20
Kulbrinter (pentan-ekstraherbare)
C6H6-C10 420 pg/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 <8 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 <9 pg/l 9 I1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 420 pg/l 9 ISO 9377-2 mod. GC-FID 30
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense ). udfert af underleverandgr
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 13 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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TEST Reg.No. 168

Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Prevemaerke: Hz-8

Lab prevenr: 84382604 Enhed DL Metode ) Urel

(%)

Farmaceutika
3-Methoxypropionitril <0.1 pg/l 0.1 * GC-MS A 30
5-allyl-5-isobutyl-barbitursyre 12 pg/l 0.1 * GC-MS A 30
5-Butylbarbiturat 45 pg/l 0.1 * GC-MS A 30
Acetanilid <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfaguanidin <0.10 pg/l 0.1 * LC-MS/MS A 30
Acetylsulfanilsyre <0.10 pg/l 0.1 * LC-MS/MS A 30
Aethallymal 1.2 pg/l 0.1 * GC-MS A 30
Allobarbital 66 pg/l 0.1 * GC-MS A 30
Allylamine (Dipropenylamin) <0.10 pg/l 0.1 * LC-MS/MS A 30
Allyl-n-butylbarbiturat <0.10 pg/l 0.1 * GC-MS A 30
Amobarbital 13 pg/l 0.1 * GC-MS A 30
Apronal <0.10 pg/l 0.1 * LC-MS/MS A 30
Barbital 8.7 pg/l 0.1 * GC-MS A 30
Butabarbital 5.8 pg/l 0.1 * GC-MS A 30
Butobarbital 5.4 pg/l 0.1 * GC-MS A 30
Chloracetanilid, orto- <0.10 pg/l 0.1 * GC-MS A 30
Chloracetanilid, para- <0.10 pg/l 0.1 * GC-MS A 30
Ethylcarbamat (Ethylurethan) <0.10 pg/l 0.1 * GC-MS A 30
Hexobarbital <0.10 pg/l 0.1 * GC-MS A 30
Isobutylbarbitursyre 57 pg/l 0.1 * GC-MS A 30
Isopropylbarbitursyre 17 pg/l 0.1 * GC-MS A 30
Meprobamat 44 pg/l 0.1 * GC-MS A 30
Metharbital <0.10 pg/l 0.1 * GC-MS A 30
Monoethylbarbitursyre <0.10 pg/l 0.1 * GC-MS A 30
N-N-diethylnicotinamid 1.3 pg/l 0.1 * GC-MS A 30
Pentobarbital 1.6 pg/l 0.1 * GC-MS A 30
Phtalylsulfathiazol <0.10 pg/l 0.1 * LC-MS/MS A 30
Secobarbital 3.0 pg/l 0.1 * GC-MS A 30
Sulfacetamide 7.8 pg/l 0.1 * LC-MS/MS A 30
Sulfadiazin 9.8 pg/l 0.05 * LC-MS/MS A 30
Sulfadimidin (Sulfamethazin) 74 pg/l 0.1 * LC-MS/MS A 30
Sulfaguanidine <0.050 pg/l 0.05 * LC-MS/MS A 30
Sulfamerazin 8.5 pg/l 0.05 * LC-MS/MS A 30
Sulfamethizol <0.050 pg/l 0.05 * LC-MS/MS A 30

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 14 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Kundenr.: CA0017117
Modt. dato: 03.07.2019

Analyserapport

Lokalitetsnr.: 565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU

Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Prevemaerke: HZ-8

Lab prevenr: 84382604 Enhed DL Metode ) Urel

(%)

Sulfanilamide 870 pg/l 0.1 * LC-MS/MS A 30
Sulfanilsyre 470 pg/l 0.1 * LC-MS/MS A 30
Sulfanilylurinstof 2300 pg/l 0.1 * LC-MS/MS A 30
Sulfapyridine 1 pg/l 0.1 * LC-MS/MS A 30
Sulfathiazol 12 pg/l 0.05 * LC-MS/MS A 30

Nitroforbindelser og aniliner
Anilin <0.05 pg/l 0.05 M 0388 LC-MS/MS 30
2-chloranilin 1.6 pg/l 0.1 M 0387 GC-MS 30
4-chloranilin 5.2 pg/l 0.1 M 0387 GC-MS 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan 8.8 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.17 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan <4 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 34 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 73 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 4000 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Polzere oplasningsmidler
Methyl-iso-butylketon (MIBK) <0.1 pg/l 0.1 * LC-MS/MS A 30

Organiske syrer
Chloreddikesyre <0.1 pg/l 0.1 * LC-MS/MS A 30

Oplysninger fra rekvirent
Prevedybde 0.8 m *
Konduktivitet (Ledningsevne) 66.6 mS/m *
Vandtemperatur 1.7 °C *
pH 6.71 pH *
It 0.03 mg/I *

Underleverandor:

A: ALS Denmark A/S

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgraense ). udfert af underleverandgr

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 15 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Analyserapport

Rapportnr.:
Batchnr.:
Kundenr.:

Modt. dato:

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA
Provetype: Grundvand
Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019
Analyseperiode: 03.07.2019 - 21.08.2019
Prevemaerke: Hz-8
Lab prevenr: 84382604 Enhed DL Metode ) Urel
(%)
84382604 Provekommentar:
Som standardrutine bliver alle prgver til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er haevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
21.08.2019
Kundecenter //,'73{w f/cm 7%%_
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgraense n): udfert af underleverander
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 16 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Analyserapport
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TEST Reg.No.

168

Rapportnr.:
Batchnr.:
Kundenr.:

Modt. dato:

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Lokalitetsnr.:

565-00072/565-00007

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019

Analyseperiode: 03.07.2019 - 21.08.2019

Provemaerke:

DGU-nr: 114.2805-1

Lab prevenr: 84382605 Enhed DL Metode Urel

(%)

Aromatiske kulbrinter
Benzen 430 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Toluen 14 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Ethylbenzen 8.7 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
m+p-Xylen 3.0 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
o-Xylen 3.3 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Sum af xylener 15 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
BTEX (sum) 460 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS
Naphthalen <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15

Kulbrinter
Ethan 0.1 mg/I 0.0005 M 0066 GC-FID 20
Ethen 0.54 mgl/| 0.0005 M 0066 GC-FID 20

Kulbrinter (pentan-ekstraherbare)
C6H6-C10 460 ug/l 2 ISO 9377-2 mod. GC-FID 40
C10-C25 53 pg/l 8 ISO 9377-2 mod. GC-FID 50
C25-C35 13 pg/l 9 I1ISO 9377-2 mod. GC-FID 50
Sum (C6H6-C35) 530 ug/l 9 ISO 9377-2 mod. GC-FID 30

Halogenerede alifatiske kulbrinter
1,2-dichlorethan 9.5 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Trichlormethan (Chloroform) <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
1,1,1-trichlorethan <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Trichlorethen 0.074 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 15
Tetrachlormethan <0.02 pg/l 0.02 1ISO 11423-2:1997 mod. GC-MS 15
Tetrachlorethen <0.02 pg/l 0.02 ISO 11423-2:1997 mod. GC-MS 20
Chlorethan 4.9 pg/l 0.02 ISO 15680 P&T-GC-MS 20
1,1-dichlorethen <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
trans-1,2-dichlorethen 38 pg/l 0.02 ISO 15680 P&T-GC-MS 15
cis-1,2-dichlorethen 290 pg/l 0.02 ISO 15680 P&T-GC-MS 15
1,1-dichlorethan <4 pg/l 0.02 ISO 15680 P&T-GC-MS 15
Vinylchlorid 4000 pg/l 0.02 ISO 15680 P&T-GC-MS 15

Oplysninger fra rekvirent
Pragvedybde 5.5-6.5 m
Konduktivitet (Ledningsevne) 64.9 mS/m
Vandtemperatur 101 °C

Tegnforklaring:

<: mindre end *):  Ikke omfattet af akkrediteringen

>: stgrre end i.p.. ikke pavist

#: ingen parametre er pavist im.. ikke malelig

DL: Detektionsgreense

Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.

). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse

Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 17 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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Bygningstorvet, Bygning 115 Batchnr.:
2800 Kgs. Lyngby Kundenr.:
Att.: Cecilie Bang Ottosen (CEOT)

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01
EUDKVE-00843826
CA0017117

03.07.2019

Sagsnavn:
Provetype:
Provetager:

Preveudtagning:
Analyseperiode:

Lokalitetsnr.: 565-00072/565-00007

Grindsted AA

Grundvand

Rekvirenten DTU
04.06.2019

03.07.2019 - 21.08.2019

Provemaerke:
DGU-nr: 114.2805-1
Lab prevenr: 84382605 Enhed DL Metode Urel
(%)
pH 6.58 pH *
It 0.02 mg/l *
84382605 Provekommentar:
Som standardrutine bliver alle praver til totalkulbrinter pa FID og/eller kulbrinter pa GC-MS dekanteret inden analyse.
Sum af xylener er summen af resultaterne for Ethylbenzen, m+p-Xylen og o-Xylen.
Detektionsgreensen for komponenter der indgar i ISO 15680 metoden er heevet pga. hgje koncentrationer i prgven.
Kromatogrammet viser indhold af komponenter med et kogepunktsinterval som benzin eller lign.
Kromatogrammet viser indhold af uidentificerede komponenter med et kogepunktsinterval mellem 210 °C og 490°C.
21.08.2019
Kundecenter //,'73{w f/cm 7%%_
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 18 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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DTU Milje

Bygningstorvet, Bygning 115

2800 Kgs. Lyngby

Att.: Cecilie Bang Ottosen (CEOT)

€2 DANAK

TEST Reg.No. 168

Rapportnr.:

Batchnr.:

Kundenr.:

Modt. dato:

Analyserapport

Eurofins Miljg A/S
Ladelundvej 85

6600 Vejen

Danmark

Telefon: 7022 4266
CVR/VAT: DK-2884 8196

AR-19-CA-00843826-01

EUDKVE-00843826
CA0017117
03.07.2019

Sagsnavn: Grindsted AA

Provetype: Grundvand

Provetager: Rekvirenten DTU
Preveudtagning: 04.06.2019

03.07.2019 - 21.08.2019

Analyseperiode:

Lokalitetsnr.:

565-00072/565-00007

Provemaerke: Avand
Lab prevenr: 84382606 Enhed DL Metode Urel
(%)
pH 6.6 pH 2 DS/EN ISO 10523
Temperatur ved pH-maling 19 °C DS/EN ISO 10523
Ledningsevne ved 20°C 59 mS/m 0.1 DS/EN 27888 15
Uorganiske forbindelser
Ammonium (NH4) 0.062 mg/l 0.005 SM 17. udg. 4500-NH3 (H) 15
Nitrat 15 mg/l 0.3 SM 17. udg. 4500-NO3 (H) 15
Sulfat (SO4) 24 mg/I 0.5 SM 17. udg. 4500-S0O4 (E) 15
Hydrogencarbonat 207 mg/l 3 DS/EN ISO 9963 15
Sulfid-S <0.04 mg/l 0.02 DS 278:1976 auto 15
Organiske samleparametre
NVOC, ikke-flygtigt org. kulstof 1.7 mg/I 0.1 DS/EN 1484 15
Metaller
Jern (Fe) 0.48 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern (Fe) felffiltreret 0.21 mg/l 0.01 DS/EN ISO 17294m:2016 ICP-MS 20
Jern ferri (Fe3) 0.27 mg/I 0.01 * Beregning
Kulbrinter
Methan 0.013 mg/l 0.005 M 0066 GC-FID 38
Oplysninger fra rekvirent
Konduktivitet (Ledningsevne) 242 mS/m *
Vandtemperatur 14.7 °C *
pH 6.61 pH *
It 9.46 mg/l *
Kopi til:
DTU Miljg , VIKAR VIKAR, Bygningstorvet, Bygning 115, 2800 Kgs. Lyngby
Region Syddanmark , Line Boel, Damhaven 12, 7100 Vejle
21.08.2019
Kundecenter //,"/3{{,,7 [Tan Wrsor
TIf: 70224267 Kirsten From Jenser’
G30@eurofins.dk Senior Kunderadgiver
Tegnforklaring:
<: mindre end *):  Ikke omfattet af akkrediteringen
>: stgrre end i.p.. ikke pavist
#: ingen parametre er pavist im.. ikke malelig
DL: Detektionsgreense
Urel (%): Ekspanderede relative maleusikkerhed med daekningsfaktor 2. For resultater pa detektionsgreenseniveau kan usikkerheden vaere stgrre end oplyst pa rapporten.
). Usikkerheder pa mikrobiologiske parametre angives som logaritmeret standardafvigelse
Prevningsresultaterne gaelder udelukkende for de(n) undersagte prave(r). Side 19 af 19

Rapporten ma ikke gengives, undtagen i sin helhed, uden prevningslaboratoriets skriftlige godkendelse.
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The QuantArray®-Chlor Approach

Quantification of Dehalococcoides, the only known bacterial group capable of complete reductive dechlorination of PCE and
TCE to ethene, has become an indispensable component of assessment, remedy selection, and performance monitoring at sites
impacted by chlorinated solvents. While undeniably a key group of halorespiring bacteria, Dehalococcoides are not the only
bacteria of interest in the subsurface because reductive dechlorination is not the only potential biodegradation pathway operative
at contaminated sites, and chlorinated ethenes are not always the primary contaminants of concern. The QuantArray®-Chlor
not only includes a variety of halorespiring bacteria (Dehalococcoides, Dehalobacter, Dehalogenimonas, etc.) to assess the potential
for reductive dechlorination of chloroethenes, chloroethanes, chlorobenzenes, chlorophenols, and chloroform, but also provides
quantification of functional genes involved in aerobic (co)metabolic pathways for biodegradation of chlorinated solvents and
even competing biological processes. Thus, the QuantArray®-Chlor will give site managers the ability to simultaneously yet
economically evaluate the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude
of anaerobic and aerobic (co) metabolic pathways to give a much more clear and comprehensive view of contaminant biodegradation.

The QuantArray®-Chlor is used to quantify specific microorganisms and functional genes to evaluate the following:

Quantification of important halorespiring bacteria (e.g. Dehalococcoides,
Dehalobacter, Dehalogenimonas, Desulfitobacterium spp.) and key functional
genes (e.g. vinyl chloride reductases, TCE reductase, chloroform reduc-
tase) responsible for reductive dechlorination of a broad spectrum of
chlorinated solvents.

Anaerobic
Reductive Dechlorination

Several different types of bacteria including methanotrophs and some
toluene/phenol utilizing bacteria can co-oxidize TCE, DCE, and vinyl
Aerobic Cometabolism chloride. The QuantArray®-Chlor quantifies functional genes like soluble
methane monooxygenase encoding enzymes capable of co-oxidation of
chlorinated ethenes.

Ethene oxidizing bacteria are capable of cometabolism of vinyl chloride.
Aerobic (Co)metabolism In some cases, ethenotrophs can also utilize vinyl chloride as a growth

of Vinyl Chloride supporting substrate. The QuantArray®-Chlor targets key functional
genes in ethene metabolism.

How do QuantArrays® work?

The QuantArray®-Chlor in many respects is a hybrid technology combining the highly parallel detection of mi-
croarrays with the accurate and precise quantification provided by gPCR into a single platform. The key to
highly parallel qPCR reactions is the nanoliter fluidics platform for low volume, solution phase qPCR reactions.
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How are QuantArray® results reported?

One of the primary advantages of the QuantArray®-Chlor is the simultaneous quantification of a broad spectrum of different
microorganisms and key functional genes involved in a variety of pathways for chlorinated hydrocarbon biodegradation. However,
highly parallel quantification combined with the various metabolic and cometabolic capabilities of different target organisms can
complicate data presentation. Therefore, in addition to Summary Tables, QuantArray® results will be presented as Microbial
Population Summary and Comparison Figures to aid in data interpretation and subsequent evaluation of site management activities.

Types of Tables and Figures:

Figure presenting the concentrations of QuantArray®-Chlor target pop-
ulations (e.g. Dehalococcoides) and functional genes (e.g. vinyl chloride
reductase) relative to typically observed values.

Microbial Population
Summary

Tables of target population concentrations grouped by biodegradation
pathway and contaminant type.

Summary Tables

Depending on the project, sample results can be presented to compare
Comparison Figures changes over time or examine differences in microbial populations along
a transect of the dissolved plume.

2 Microbial Insights Europe
Industrieweg 122P

B-9032 Wondelgem

Belgium

Web: www.microbe.com


www.microbe.com

microbialinsights

Results

Table 1: Summary of the QuantArray®-Chlor results obtained for samples 114.2619-2, 114.2508-1, PIEZOMETER, and
HZ-1.

Sample Name 114.2619-2 114.2508-1 PIEZOMETER HZ-1
Sample Date 03/04/2019 03/04/2019 03/05/2019 03/05/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 4.45E+03 8.60E+03 2.06E+03 1.76E+02
tceA Reductase (TCE) <1.00E+00 <6.00E-01 <5.00E-01 2.00E-01 (J)
BAV1 Vinyl Chloride Reductase (BVC) 6.01E+02 1.74E+03 4.08E+02 1.46E+01
Vinyl Chloride Reductase (VCR) 8.68E+01 4.92E+02 1.55E+02 4.30E+00
Dehalobacter spp. (DHBt) 6.64E+02 6.59E+03 3.30E+03 2.09E+02
Dehalobacter DCM (DCM) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dehalogenimonas spp. (DHG) <9.60E+00 <6.40E+00 2.26E+03 <9.30E+00
cerA Reductase (CER) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
trans-1,2-DCE Reductase (TDR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Desulfitobacterium spp. (DSB) 1.73E+03 4.81E+03 2.95E+03 1.58E+04
Dehalobium chlorocoercia (DECO) 3.18E+02 2.37E+03 9.75E+02 2.80E+03
Desulfuromonas spp. (DSM) <9.60E+00 1.80E+00 (J) <5.00E+00 <9.30E+00
PCE Reductase (PCE-1) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
PCE Reductase (PCE-2) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Chloroform Reductase (CFR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
1,1 DCA Reductase (DCA) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
1,2 DCA Reductase (DCAR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Aerobic (Co)Metabolic
Soluble Methane Monooxygenase (SMMO) <9.60E+00 7.39E+02 <5.00E+00 2.49E+02
Toluene Dioxygenase (TOD) <9.60E+00 <6.40E+00 5.00E-01 (J) <9.30E+00
Phenol Hydroxylase (PHE) 5.12E+01 1.40E+04 5.90E+00 1.08E+03
Trichlorobenzene Dioxygenase (TCBO) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Toluene Monooxygenase 2 (RDEG) 4.36E+02 4.53E+03 9.12E+01 <9.30E+00
Toluene Monooxygenase (RMO) 3.97E+02 8.90E+03 <5.00E+00 6.80E+02
Ethene Monooxygenase (EtnC) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Epoxyalkane Transferase (EtnE) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dichloromethane Dehalogenase (DCMA) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Other
Total Eubacteria (EBAC) 3.10E+05 1.13E+07 3.88E+05 3.54E+06
Sulfate Reducing Bacteria (APS) 3.73E+03 3.27E+04 5.85E+03 3.20E+04
Methanogens (MGN) 1.19E+01 4.48E+02 5.90E+00 1.84E+02
Legend:
NA = Not Analyzed NS = Not Sampled ] = Estimated Gene Copies Below PQL but Above LQL
I = Inhibited < = Result Not Detected
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Table 2: Summary of the QuantArray®-Chlor results obtained for samples 114.1454-6, HZ-2, HZ-3, and HZ-4.

Sample Name 114.1454-6 HZ-2 HZ-3 HZ-4
Sample Date 03/04/2019 03/05/2019 03/05/2019 03/06/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 8.00E-01 4.22E+01 3.95E+02 9.05E+01
tceA Reductase (TCE) <6.00E-01 <6.00E-01 <6.00E-01 <6.00E-01
BAV1 Vinyl Chloride Reductase (BVC) 3.00E-01 (J) 5.60E+00 1.13E+02 1.35E+01
Vinyl Chloride Reductase (VCR) <6.00E-01 1.60E+00 8.90E+00 2.10E+00
Dehalobacter spp. (DHBt) <6.00E+00 <6.10E+00 <6.30E+00 1.74E+03
Dehalobacter DCM (DCM) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dehalogenimonas spp. (DHG) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
cerA Reductase (CER) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
trans-1,2-DCE Reductase (TDR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Desulfitobacterium spp. (DSB) 7.37E+02 2.61E+04 9.44E+04 1.14E+03
Dehalobium chlorocoercia (DECO) 9.25E+01 1.27E+03 2.14E+03 1.32E+03
Desulfuromonas spp. (DSM) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
PCE Reductase (PCE-1) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
PCE Reductase (PCE-2) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Chloroform Reductase (CFR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
1,1 DCA Reductase (DCA) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
1,2 DCA Reductase (DCAR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Aerobic (Co)Metabolic
Soluble Methane Monooxygenase (SMMO) 3.36E+02 <6.10E+00 <6.30E+00 <5.90E+00
Toluene Dioxygenase (TOD) <6.00E+00 <6.10E+00 <6.30E+00 9.00E-01 (J)
Phenol Hydroxylase (PHE) 4.36E+01 7.81E+02 7.68E+02 4.31E+01
Trichlorobenzene Dioxygenase (TCBO) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Toluene Monooxygenase 2 (RDEG) 1.62E+02 7.25E+02 7.75E+02 <5.90E+00
Toluene Monooxygenase (RMO) 2.51E+01 1.11E+03 4.64E+01 <5.90E+00
Ethene Monooxygenase (EtnC) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Epoxyalkane Transferase (EtnE) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dichloromethane Dehalogenase (DCMA) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Other
Total Eubacteria (EBAC) 8.67E+05 1.38E+06 5.38E+06 2.65E+05
Sulfate Reducing Bacteria (APS) 3.60E+03 2.53E+04 3.86E+04 9.44E+04
Methanogens (MGN) 2.10E+00 (J) 1.60E+00 (J) 6.00E-01 (J) 4.20E+00 (J)
Legend:
NA = Not Analyzed NS = Not Sampled ] = Estimated Gene Copies Below PQL but Above LQL
I = Inhibited < = Result Not Detected
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Microbial Populations 114.2619-2

Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Aerobic Aerobic Aerobic
Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Cometabolic (Co)metabolic Chlorinated
Ethenes Ethenes Ethenes Ethanes Methanes Benzenes Phenols Propanes Chlorinated Vinyl Benzenes
(PCE,TCE) (PCE,TCE,DCE,VC) (trans-1,2- (TCA,DCA) (Chloroform) Ethenes Chloride

DCEVC)

Figure 1: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.

Anaerobic - Reductive Dechlorination or Dichloroelimination

Aerobic - (Co)metabolism

Chlorinated Ethenes (PCE, TCE)
Chlorinated Ethenes (PCE, TCE, DCE,
VvQO)

Chlorinated Ethenes (trans-1,2-DCE,
VvQO)

Chlorinated Ethanes (TCA and 1,2-
DCA)

Chlorinated Methanes (Chloroform)
Chlorinated Benzenes

Chlorinated Phenols

Chlorinated Propanes

! Desulfitobacterium dichloroeliminans DCA1.

DHC, DHBt, DSB, DSM, PCE-1, PCE-2
DHC, BVC, VCR

Chlorinated Ethenes (TCE,DCE,VC)
(Co)metabolic Vinyl Chloride

sMMO, TOD, PHE, RDEG, RMO
etnC, etnE

TDR, CER Chlorinated Benzenes TOD, TCBO, PHE
DHC, DHBt, DHG, DSB!, DCA,

DCAR

DHBt, DCM, CFR

DHC, DHBt?, DECO

DHC, DSB

DHC, DHG, DSB!

YImplicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene.
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Microbial Populations 114.2508-1

Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Aerobic Aerobic Aerobic
Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Chlorinated Cometabolic (Co)metabolic Chlorinated
Ethenes Ethenes Ethenes Ethanes Methanes Benzenes Phenols Propanes Chlorinated Vinyl Benzenes
(PCE,TCE) (PCE,TCE,DCE,VC) (trans-1,2- (TCA,DCA) (Chloroform) Ethenes Chloride

DCEVC)

Figure 2: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.

Anaerobic - Reductive Dechlorination or Dichloroelimination

Aerobic - (Co)metabolism

Chlorinated Ethenes (PCE, TCE)
Chlorinated Ethenes (PCE, TCE, DCE,
VvQO)

Chlorinated Ethenes (trans-1,2-DCE,
VvQO)

Chlorinated Ethanes (TCA and 1,2-
DCA)

Chlorinated Methanes (Chloroform)
Chlorinated Benzenes

Chlorinated Phenols

Chlorinated Propanes

! Desulfitobacterium dichloroeliminans DCA1.

DHC, DHBt, DSB, DSM, PCE-1, PCE-2
DHC, BVC, VCR

Chlorinated Ethenes (TCE,DCE,VC)
(Co)metabolic Vinyl Chloride

sMMO, TOD, PHE, RDEG, RMO
etnC, etnE

TDR, CER Chlorinated Benzenes TOD, TCBO, PHE
DHC, DHBt, DHG, DSB!, DCA,

DCAR

DHBt, DCM, CFR

DHC, DHBt?, DECO

DHC, DSB

DHC, DHG, DSB!

YImplicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene.
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Microbial Populations PIEZOMETER

Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Anaerobic Aerobic Aerobic Aerobic
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Figure 3: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 4: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 5: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 6: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 7: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 8: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Table 3: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples 114.2619-2, 114.2508-1, PIEZOMETER, and HZ-1.

Sample Name 114.2619-2 114.2508-1 PIEZOMETER HZ-1
Sample Date 03/04/2019 03/04/2019 03/05/2019 03/05/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 4.45E+03 8.60E+03 2.06E+03 1.76E+02
tceA Reductase (TCE) <1.00E+00 <6.00E-01 <5.00E-01 2.00E-01 (J)
BAV1 Vinyl Chloride Reductase (BVC) 6.01E+02 1.74E+03 4.08E+02 1.46E+01
Vinyl Chloride Reductase (VCR) 8.68E+01 4.92E+02 1.55E+02 4.30E+00
Dehalobacter spp. (DHBt) 6.64E+02 6.59E+03 3.30E+03 2.09E+02
Dehalobacter DCM (DCM) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dehalogenimonas spp. (DHG) <9.60E+00 <6.40E+00 2.26E+03 <9.30E+00
Desulfitobacterium spp. (DSB) 1.73E+03 4.81E+03 2.95E+03 1.58E+04
Dehalobium chlorocoercia (DECO) 3.18E+02 2.37E+03 9.75E+02 2.80E+03
Desulfuromonas spp. (DSM) <9.60E+00 1.80E+00 (J) <5.00E+00 <9.30E+00
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Figure 9: Comparison - microbial populations involved in reductive dechlorination.
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Table 4: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples 114.2619-2, 114.2508-1, PIEZOMETER, and HZ-1.

Sample Name 114.2619-2 114.2508-1 PIEZOMETER HZ-1
Sample Date 03/04/2019 03/04/2019 03/05/2019 03/05/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Chloroform Reductase (CFR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
1,1 DCA Reductase (DCA) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
1,2 DCA Reductase (DCAR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
PCE Reductase (PCE-1) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
PCE Reductase (PCE-2) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dehalogenimonas trans-1,2-DCE Reductase (TDR) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dehalogenimonas cerA Reductase (CER) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00

Microbial Populations - Reductive Dechlorination
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Figure 10: Comparison - microbial populations involved in reductive dechlorination.
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Table 5: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples 114.1454-6, HZ-2, HZ-3, and HZ-4.

Sample Name 114.1454-6 HZ-2 HZ-3 HZ-4
Sample Date 03/04/2019 03/05/2019 03/05/2019 03/06/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 8.00E-01 4.22E+01 3.95E+02 9.05E+01
tceA Reductase (TCE) <6.00E-01 <6.00E-01 <6.00E-01 <6.00E-01
BAV1 Vinyl Chloride Reductase (BVC) 3.00E-01 (J) 5.60E+00 1.13E+02 1.35E+01
Vinyl Chloride Reductase (VCR) <6.00E-01 1.60E+00 8.90E+00 2.10E+00
Dehalobacter spp. (DHBt) <6.00E+00 <6.10E+00 <6.30E+00 1.74E+03
Dehalobacter DCM (DCM) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dehalogenimonas spp. (DHG) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Desulfitobacterium spp. (DSB) 7.37E+02 2.61E+04 9.44E+04 1.14E+03
Dehalobium chlorocoercia (DECO) 9.25E+01 1.27E+03 2.14E+03 1.32E+03
Desulfuromonas spp. (DSM) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
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Figure 11: Comparison - microbial populations involved in reductive dechlorination.
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Table 6: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples 114.1454-6, HZ-2, HZ-3, and HZ-4.

Sample Name 114.1454-6 HZ-2 HZ-3 HZ-4
Sample Date 03/04/2019 03/05/2019 03/05/2019 03/06/2019
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Chloroform Reductase (CFR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
1,1 DCA Reductase (DCA) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
1,2 DCA Reductase (DCAR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
PCE Reductase (PCE-1) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
PCE Reductase (PCE-2) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dehalogenimonas trans-1,2-DCE Reductase (TDR) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dehalogenimonas cerA Reductase (CER) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00

Microbial Populations - Reductive Dechlorination
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Figure 12: Comparison - microbial populations involved in reductive dechlorination.
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Table 7: Summary of the QuantArray®-Chlor results for microorganisms responsible for aerobic (co)metabolism for
samples 114.2619-2, 114.2508-1, PIEZOMETER, and HZ-1.

Sample Name 114.2619-2 114.2508-1 PIEZOMETER HZ-1
Sample Date 03/04/2019 03/04/2019 03/05/2019 03/05/2019
Aerobic (Co)Metabolic cells/mL cells/mL cells/mL cells/mL
Soluble Methane Monooxygenase (SMMO) <9.60E+00 7.39E+02 <5.00E+00 2.49E+02
Toluene Dioxygenase (TOD) <9.60E+00 <6.40E+00 5.00E-01 (J) <9.30E+00
Phenol Hydroxylase (PHE) 5.12E+01 1.40E+04 5.90E+00 1.08E+03
Trichlorobenzene Dioxygenase (TCBO) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Toluene Monooxygenase 2 (RDEG) 4.36E+02 4.53E+03 9.12E+01 <9.30E+00
Toluene Monooxygenase (RMO) 3.97E+02 8.90E+03 <5.00E+00 6.80E+02
Ethene Monooxygenase (EtnC) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Epoxyalkane Transferase (EtnE) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00
Dichloromethane Dehalogenase (DCMA) <9.60E+00 <6.40E+00 <5.00E+00 <9.30E+00

Microbial Populations - Aerobic (Co)metabolism
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Figure 13: Comparison - microbial populations involved in aerobic (co)metabolism.
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Table 8: Summary of the QuantArray®-Chlor results for microorganisms responsible for aerobic (co)metabolism for
samples 114.1454-6, HZ-2, HZ-3, and HZ-4.

Sample Name 114.1454-6 HZ-2 HZ-3 HZ-4
Sample Date 03/04/2019 03/05/2019 03/05/2019 03/06/2019
Aerobic (Co)Metabolic cells/mL cells/mL cells/mL cells/mL
Soluble Methane Monooxygenase (SMMO) 3.36E+02 <6.10E+00 <6.30E+00 <5.90E+00
Toluene Dioxygenase (TOD) <6.00E+00 <6.10E+00 <6.30E+00 9.00E-01 (J)
Phenol Hydroxylase (PHE) 4.36E+01 7.81E+02 7.68E+02 4.31E+01
Trichlorobenzene Dioxygenase (TCBO) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Toluene Monooxygenase 2 (RDEG) 1.62E+02 7.25E+02 7.75E+02 <5.90E+00
Toluene Monooxygenase (RMO) 2.51E+01 1.11E+03 4.64E+01 <5.90E+00
Ethene Monooxygenase (EtnC) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Epoxyalkane Transferase (EtnE) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00
Dichloromethane Dehalogenase (DCMA) <6.00E+00 <6.10E+00 <6.30E+00 <5.90E+00

Microbial Populations - Aerobic (Co)metabolism
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Figure 14: Comparison - microbial populations involved in aerobic (co)metabolism.
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Table 9: Summary of the QuantArray® results for total bacteria and other populations for samples 114.2619-2, 114.2508-1,
PIEZOMETER, and HZ-1.

Sample Name 114.2619-2 114.2508-1 PIEZOMETER HZ-1

Sample Date 03/04/2019 03/04/2019 03/05/2019 03/05/2019

Other cells/mL cells/mL cells/mL cells/mL
Total Eubacteria (EBAC) 3.10E+05 1.13E+07 3.88E+05 3.54E+06
Sulfate Reducing Bacteria (APS) 3.73E+03 3.27E+04 5.85E+03 3.20E+04
Methanogens (MGN) 1.19E+01 4.48E+02 5.90E+00 1.84E+02

Microbial Populations - Total Bacteria and Other Populations
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Figure 15: Comparison - microbial populations.
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Table 10: Summary of the QuantArray® results for total bacteria and other populations for samples 114.1454-6, HZ-2,
HZ-3, and HZ-4.

Sample Name 114.1454-6 HZ-2 HZ-3 HZ-4

Sample Date 03/04/2019 03/05/2019 03/05/2019 03/06/2019

Other cells/mL cells/mL cells/mL cells/mL
Total Eubacteria (EBAC) 8.67E+05 1.38E+06 5.38E+06 2.65E+05
Sulfate Reducing Bacteria (APS) 3.60E+03 2.53E+04 3.86E+04 9.44E+04
Methanogens (MGN) 2.10E+00 (J) 1.60E+00 (J) 6.00E-01 (J) 4.20E+00 (J)

Microbial Populations - Total Bacteria and Other Populations
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Figure 16: Comparison - microbial populations.
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Interpretation

The overall purpose of the QuantArray®-Chlor is to give site managers the ability to simultaneously yet economically evaluate
the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude of anaerobic and aerobic
(co)metabolic pathways in order to provide a clearer and more comprehensive view of contaminant biodegradation. The following
discussion describes the interpretation of results in general terms and is meant to serve as a guide.

Reductive Dechlorination - Chlorinated Ethenes: While a number of bacterial cultures including Dehalococcoides, Dehalobacter, Desul-
fitobacterium, and Desulfuromonas spp. capable of utilizing PCE and TCE as growth-supporting electron acceptors have been isolated
[1-5], Dehalococcoides may be the most important because they are the only bacterial group that has been isolated to date which is
capable of complete reductive dechlorination of PCE to ethene [6]. In fact, the presence of Dehalococcoides has been associated with
complete reductive dechlorination to ethene at sites across North America and Europe [7], and Lu et al. [8] have proposed using a
Dehalococcoides concentration of 1 x 10* cells/mL as a screening criterion to identify sites where biological reductive dechlorination is
predicted to proceed at “generally useful” rates.

At chlorinated ethene sites, any “stall” leading to the accumulation of daughter products, especially vinyl chloride, would be a sub-
stantial concern. While Dehalococcoides concentrations greater than 1 x 10* cells/mL correspond to ethene production and useful rates
of dechlorination, the range of chlorinated ethenes degraded varies by strain within the Dehalococcoides genus [6, 9], and the pres-
ence of co-contaminants and competitors can have complex impacts on the halorespiring microbial community [10-15]. Therefore,
QuantArray®—Chlor also provides quantification of a suite of reductive dehalogenase genes (PCE, TCE, BVC, VCR, CER, and TDR)
to more definitively confirm the potential for reductive dechlorination of all chlorinated ethene compounds including vinyl chloride.

Perhaps most importantly, QuantArray®—Chlor quantifies TCE reductase (TCE) and both known vinyl chloride reductase genes (BVC,
VCR) from Dehalococcoides to conclusively evaluate the potential for complete reductive dechlorination of chlorinated ethenes to non-
toxic ethene [16-18]. In addition, the analysis also includes quantification of reductive dehalogenase genes from Dehalogenimonas spp.
capable of reductive dechlorination of chlorinated ethenes. More specifically, these are the trans-1,2-DCE dehalogenase gene (TDR)
from strain WBC-2 [19] and the vinyl chloride reductase gene (CER) from GP, the only known organisms other than Dehalococcoides
capable of vinyl chloride reduction [20]. Finally, PCE reductase genes responsible for sequential reductive dechlorination of PCE
to cis-DCE by Sulfurospirillum and Geobacter spp. are also quantified. In mixed cultures, evidence increasingly suggests that partial
dechlorinators like Sulfurospirillum and Geobacter may be responsible for the majority of reductive dechlorination of PCE to TCE and
cis-DCE while Dehalococcoides functions more as cis-DCE and vinyl chloride reducing specialists [10, 21].

Reductive Dechlorination - Chlorinated Ethanes: Under anaerobic conditions, chlorinated ethanes are susceptible to reductive
dechlorination by several groups of halorespiring bacteria including Dehalobacter, Dehalogenimonas, and Dehalococcoides. While the
reported range of chlorinated ethanes utilized varies by genus, species, and sometimes at the strain level, several general observa-
tions can be made regarding biodegradation pathways and daughter product formation. Dehalobacter spp. have been isolated that
are capable of sequential reductive dechlorination of 1,1,1-TCA through 1,1-DCA to chloroethane [13]. Biodegradation of 1,1,2-TCA
by several halorespiring bacteria including Dehalobacter and Dehalogenimonas spp. proceeds via dichloroelimination producing vinyl
chloride [22-24]. Similarly, 1,2-DCA biodegradation by Dehalobacter, Dehalogenimonas, and Dehalococcoides occurs via dichloroelimina-
tion producing ethene. While not utilized by many Desulfitobacterium isolates, at least one strain, Desulfitobacterium dichloroeliminans
strain DCA1, is also capable of dichloroelimination of 1,2-DCA [25]. The 1,2-dichloroethane reductive dehalogenase gene (DCAR)
from members of Desulfitobacterium and Dehalobacter is known to dechlorinate 1,2-DCA to ethene, while the 1,1-dichloroethane re-
ductive dehalogenase (DCA) targets the gene responsible for 1,1-DCA dechlorination in some strains of Dehalobacter. In addition to
chloroform,chloroform reductase (CFR) has also been shown to be responsible for reductivedechlorination of 1,1,1-TCA [26].

Reductive Dechlorination - Chlorinated Methanes: Chloroform is a common co-contaminant at chlorinated solvent sites and can
inhibit reductive dechlorination of chlorinated ethenes. Grostern et al. demonstrated that a Dehalobacter population was capable of
reductive dechlorination of chloroform to produce dichloromethane [27]. The cfrA gene encodes the reductase which catalyzes this
initial step in chloroform biodegradation [26]. Justicia-Leon et al. have since shown that dichloromethane can support growth of a
distinct group of Dehalobacter strains via fermentation [28]. The Dehalobacter DCM assay targets the 165 rRNA gene of these strains.

Reductive Dechlorination - Chlorinated Benzenes: Chlorinated benzenes are an important class of industrial solvents and chem-
ical intermediates in the production of drugs, dyes, herbicides, and insecticides. The physical-chemical properties of chlorinated
benzenes as well as susceptibility to biodegradation are functions of their degree of chlorination and the positions of chlorine sub-
stituents. Under anaerobic conditions, reductive dechlorination of higher chlorinated benzenes including hexachlorobenzene (HCB),
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pentachlorobenzene (PeCB), tetrachlorobenzene (TeCB) isomers, and trichlorobenzene (TCB) isomers has been well documented [29],
although biodegradation of individual compounds and isomers varies between isolates. For example, Dehalococcoides strain CBDB1
reductively dechlorinats HCB, PeCB, all three TeCB isomers, 1,2,3-TCB, and 1,2,4-TCB [9, 30]. Dehalobium chlorocoercia DF-1 has been
shown to be capable of reductive dechlorination of HCB, PeCB, and 1,2,3,5-TeCB [31]. The dichlorobenzene (DCB) isomers and
chlorobenzene (CB) were considered relatively recalcitrant under anaerobic conditions. However, new evidence has demonstrated
reductive dechlorination of DCBs to CB and CB to benzene [32] with corresponding increases in concentrations of Dehalobacter spp.
[33].

Reductive Dechlorination - Chlorinated Phenols: Pentachlorophenol (PCP) was one of the most widely used biocides in the
U.S. and despite residential use restrictions, is still extensively used industrially as a wood preservative. Along with PCP, the
tetrachlorophenol and trichlorophenol isomers were also used as fungicides in wood preserving formulations. 2,4-Dichlorophenol
and 2,4,5-TCP were used as chemical intermediates in herbicide production (e.g. 2,4-D) and chlorophenols are known byproducts
of chlorine bleaching in the pulp and paper industry. While the range of compounds utilized varies by strain, some Dehalococ-
coides isolates are capable of reductive dechlorination of PCP and other chlorinated phenols. For example, Dehalococcoides strain
CBDBI1 is capable of utilizing PCP, all three tetrachlorophenol (TeCP) congeners, all six trichlorophenol (TCP) congeners, and
2,3-dichlorophenol (2,3-DCP). PCP dechlorination by strain CBDB1 produces a mixture of 3,5-DCP, 3,4-DCP, 2,4-DCP, 3-CP, and 4-CP
[34]. In the same study, however, Dehalococcoides strain 195 dechlorinated a more narrow spectrum of chlorophenols which included
2,3-DCP, 2,3,4-TCP, and 2,3,6-TCP, but no other TCPs or PCP. Similar to Dehalococcoides, some species and strains of Desulfitobacterium
are capable of utilizing PCP and other chlorinated phenols. Desulfitobacterium hafniense PCP-1 is capable of reductive dechlorination
of PCP to 3-CP [35]. However, the ability to biodegrade PCP is not universal among Desulfitobacterium isolates. Desulfitobacterium
sp. strain PCE1 and D. chlororespirans strain Co23, for example, can utilize some TCP and DCP isomers, but not PCP for growth [2, 36].

Reductive Dechlorination - Chlorinated Propanes: Dehalogenimonas is a recently described bacterial genus of the phylum Chlo-
roflexi which also includes the well-known chloroethene-respiring Dehalococcoides [23]. The Dehalogenimonas isolates characterized to
date are also halorespiring bacteria, but utilize a rather unique range of chlorinated compounds as electron acceptors including chlo-
rinated propanes (1,2,3-TCP and 1,2-DCP) and a variety of other vicinally chlorinated alkanes including 1,1,2,2-tetrachloroethane,
1,1,2-trichloroethane, and 1,2-dichloroethane [23].

Aerobic - Chlorinated Ethene Cometabolism: Under aerobic conditions, several different types of bacteria including methane-
oxidizing bacteria (methanotrophs), and many benzene, toluene, ethylbenzene, xylene, and (BTEX)-utilizing bacteria can
cometabolize or co-oxidize TCE, DCE, and vinyl chloride [37]. In general, cometabolism of chlorinated ethenes is mediated
by monooxygenase enzymes with “relaxed’ specificity that oxidize a primary (growth supporting) substrate (e.g. methane)
and co-oxidize the chlorinated compound (e.g.TCE). QuantArray®-Ch10r provides quantification of a suite of genes encoding
oxygenase enzymes capable of co-oxidation of chlorinated ethenes including soluble methane monooxygenase (sMMO). Soluble
methane monooxygenases co-oxidize a broad range of chlorinated compounds [38-41] including TCE, cis-DCE, and vinyl chloride.
Furthermore, soluble methane monooxygenases are generally believed to support greater rates of aerobic cometabolism [40].
QuantArray®-Chlor also quantifies aromatic oxygenase genes encoding ring hydroxylating toluene monooxygenase genes (RMO,
RDEG), toluene dioxygenase (TOD) and phenol hydroxylases (PHE) capable of TCE co-oxidation [42-46]. TCE or a degradation
product has been shown to induce expression of toluene monooxygenases in some laboratory studies [43, 47] raising the possibility
of TCE cometabolism with an alternative (non-aromatic) growth substrate. Moreover, while a number of additional factors must be
considered, recent research under ESTCP Project 201584 has shown positive correlations between concentrations of monooxygenase
genes (soluble methane monooxygenase, ring hydroxylating monooxygenases, and phenol hydroxylase) and the rate of TCE
degradation [48].

Aerobic - Chlorinated Ethane Cometabolism: While less widely studied than cometabolism of chlorinated ethenes, some chlori-
nated ethanes are also susceptible to co-oxidation. As mentioned previously, soluble methane monooxygenases (sMMO) exhibit very
relaxed specificity. In laboratory studies, sSMMO has been shown to co-oxidize a number of chlorinated ethanes including 1,1,1-TCA
and 1,2-DCA [38, 40].

Aerobic - Vinyl Chloride Cometabolism: Beginning in the early 1990s, numerous microcosm studies demonstrated aerobic ox-
idation of vinyl chloride under MNA conditions without the addition of exogenous primary substrates. Since then, strains of
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Moycobacterium, Nocardioides, Pseudomonas, Ochrobactrum, and Ralstonia species have been isolated which are capable of aerobic
growth on both ethene and vinyl chloride (see Mattes et al. [49] for a review). The initial steps in the pathway are the monooxygenase
(etnABCD) catalyzed conversion of ethene and vinyl chloride to their respective epoxyalkanes (epoxyethane and chlorooxirane),
followed by epoxyalkane:CoM transferase (etnE) mediated conjugation and breaking of the epoxide [50].

Aerobic - Chlorinated Benzenes: In general, chlorobenzenes with four or less chlorine groups are susceptible to aerobic biodegra-
dation and can serve as growth-supporting substrates. Toluene dioxygenase (TOD) has a relatively relaxed substrate specificity
and mediates the incorporation of both atoms of oxygen into the aromatic ring of benzene and substituted benzenes (toluene
and chlorobenzene). Comparison of TOD levels in background and source zone samples from a CB-impacted site suggested that
CBs promoted growth of TOD-containing bacteria [51]. In addition, aerobic biodegradation of some trichlorobenzene and even
tetrachlorobenzene isomers is initiated by a group of related trichlorobenzene dioxygenase genes (TCBO). Finally, phenol hydrox-
ylases catalyze the continued oxidation and in some cases, the initial oxidation of a variety of monoaromatic compounds. In an
independent study, significant increases in numbers of bacteria containing PHE genes corresponded to increases in biodegradation
of DCB isomers [51].

Aerobic - Chlorinated Methanes: Many aerobic methylotrophic bacteria, belonging to diverse genera (Hyphomicrobium, Methylobac-
terium, Methylophilus, Pseudomonas, Paracoccus, and Alibacter) have been isolated which are capable of utilizing dichloromethane
(DCM) as a growth substrate. The DCM metabolic pathway in methylotrophic bacteria is initiated by a dichloromethane dehalo-
genase (DCMA) gene. DCMA is responsible for aerobic biodegradation of dichloromethane by methylotrophs by first producing
formaldehyde which is then further oxidized [52]. As discussed in previous sections, soluble methane monooxygenase (sMMO)
exhibits relaxed specificity and co-oxidizes a broad spectrum of chlorinated hydrocarbons. In addition to chlorinated ethenes, sMMO
has been shown to co-oxidize chloroform in laboratory studies [38, 41].

23 Microbial Insights Europe
Industrieweg 122P

B-9032 Wondelgem

Belgium

Web: www.microbe.com


www.microbe.com

microbialinsights

References

1.

Gerritse, J. et al. Influence of different electron donors and acceptors on dehalorespiration of tetrachloroethene by
Desulfitobacterium frappieri TCE1. Applied and Environmental Microbiology 65, 5212-5221 (1999).

2. Gerritse, J. et al. Desulfitobacterium sp. strain PCE1, an anaerobic bacterium that can grow by reductive dechlorina-
tion of tetrachloroethene or ortho-chlorinated phenols. Archives of Microbiology 165, 132-140 (1996).

3. Holliger, C., Schraa, G., Stams, A. & Zehnder, A. A highly purified enrichment culture couples the reductive dechlo-
rination of tetrachloroethene to growth. Applied and Environmental Microbiology 59, 2991-2997 (1993).

4. Krumbholz, L. R, Sharp, R. & Fishbain, S. S. A freshwater anaerobe coupling acetate oxidation to tetrachloroethylene
dehalogenation. Applied and Environmental Microbiology 62, 4108-4113 (1996).

5. Loffler, E E., Sanford, R. A. & Tiedje, ]. M. Initial Characterization of a Reductive Dehalogenase from Desulfitobac-
terium chlororespirans Co23. Applied and Environmental Microbiology 62, 3809-3813 (1996).

6. Maymo-Gatell, X., Anguish, T. & Zinder, S. H. Reductive dechlorination of chlorinated ethenes and 1, 2-
dichloroethane by ”Dehalococcoides ethenogenes” 195. Applied and Environmental Microbiology 65, 3108-3113 (1999).

7. Hendrickson, E. R. et al. Molecular analysis of Dehalococcoides 16S ribosomal DNA from chloroethene-contaminated
sites throughout North America and Europe. Applied and Environmental Microbiology 68, 485-495 (2002).

8. Lu, X, Wilson, J. T. & Kampbell, D. H. Relationship between Dehalococcoides DNA in ground water and rates of
reductive dechlorination at field scale. Water Research 40, 3131-3140 (2006).

9. Adrian, L., Szewzyk, U., Wecke, ]. & Gorisch, H. Bacterial dehalorespiration with chlorinated benzenes. Nature 408,
580-583 (2000).

10. Amos, B. K., Suchomel, E. J., Pennell, K. D. & Loffler, F. E. Spatial and temporal distributions of Geobacter lov-
leyi and Dehalococcoides spp. during bioenhanced PCE-NAPL dissolution. Environmental Science & Technology 43,
1977-1985 (2009).

11. Duhamel, M. & Edwards, E. A. Growth and yields of dechlorinators, acetogens, and methanogens during reduc-
tive dechlorination of chlorinated ethenes and dihaloelimination of 1, 2-dichloroethane. Environmental Science &
Technology 41, 2303-2310 (2007).

12. Duhamel, M. et al. Comparison of anaerobic dechlorinating enrichment cultures maintained on tetrachloroethene,
trichloroethene, /textitcis-dichloroethene and vinyl chloride. Water Research 36, 41934202 (2002).

13. Grostern, A. & Edwards, E. A. A 1, 1, 1-trichloroethane-degrading anaerobic mixed microbial culture enhances
biotransformation of mixtures of chlorinated ethenes and ethanes. Applied and Environmental Microbiology 72, 7849—
7856 (2006).

14. Huang, D. & Becker, J. G. Determination of intrinsic monod kinetic parameters for two heterotrophic tetra-
chloroethene (PCE)-respiring strains and insight into their application. Biotechnology and Bioengineering 104, 301
311 (2009).

15. Mayer-Blackwell, K. et al. 1, 2-Dichloroethane exposure alters the population structure, metabolism, and kinetics
of a trichloroethene-dechlorinating dehalococcoides mccartyi consortium. Environmental Science & Technology 50,
12187-12196 (2016).

16. Krajmalnik-Brown, R. et al. Genetic identification of a putative vinyl chloride reductase in Dehalococcoides sp.
strain BAV1. Applied and Environmental Microbiology 70, 6347-6351 (2004).

17. Miiller, J. A. et al. Molecular identification of the catabolic vinyl chloride reductase from Dehalococcoides sp. strain
VS and its environmental distribution. Applied and Environmental Microbiology 70, 4880-4888 (2004).

18. Ritalahti, K. M. et al. Quantitative PCR targeting 165 rRNA and reductive dehalogenase genes simultaneously
monitors multiple Dehalococcoides strains. Applied and Environmental Microbiology 72, 2765-2774 (2006).

24 Microbial Insights Europe

Industrieweg 122P
B-9032 Wondelgem
Belgium

Web: www.microbe.com


www.microbe.com

microbialinsights

19.

20.

Molenda, O., Quaile, A. T. & Edwards, E. A. Dehalogenimonas sp. strain WBC-2 genome and identification of its
trans-dichloroethene reductive dehalogenase, TdrA. Applied and Environmental Microbiology 82, 40-50 (2016).

Yang, Y. et al. Grape pomace compost harbors organohalide-respiring Dehalogenimonas species with novel reduc-
tive dehalogenase genes. The ISME Journal 11, 2767 (2017).

21. Maillard, J. et al. Reductive dechlorination of tetrachloroethene by a stepwise catalysis of different organohalide
respiring bacteria and reductive dehalogenases. Biodegradation 22, 949-960 (2011).

22. Grostern, A. & Edwards, E. A. Growth of Dehalobacter and Dehalococcoides spp. during degradation of chlori-
nated ethanes. Applied and Environmental Microbiology 72, 428-436 (2006).

23. Moe, W. M,, Yan, J., Nobre, M. F, da Costa, M. S. & Rainey, F. A. Dehalogenimonas lykanthroporepellens gen. nov.,
sp. nov., a reductively dehalogenating bacterium isolated from chlorinated solvent-contaminated groundwater.
International Journal of Systematic and Evolutionary Microbiology 59, 2692-2697 (2009).

24. Yan,]., Rash, B., Rainey, F. & Moe, W. Isolation of novel bacteria within the Chloroflexi capable of reductive dechlo-
rination of 1, 2, 3-trichloropropane. Environmental Microbiology 11, 833-843 (2009).

25. De Wildeman, S., Diekert, G., Van Langenhove, H. & Verstraete, W. Stereoselective microbial dehalorespiration
with vicinal dichlorinated alkanes. Applied and Environmental Microbiology 69, 5643-5647 (2003).

26. Tang, S. & Edwards, E. A. Identification of Dehalobacter reductive dehalogenases that catalyse dechlorination of
chloroform, 1,1,1-trichloroethane and 1,1-dichloroethane. Phil. Trans. R. Soc. B 368, 20120318 (2013).

27. Grostern, A., Duhamel, M., Dworatzek, S. & Edwards, E. A. Chloroform respiration to dichloromethane by a De-
halobacter population. Environmental Microbiology 12, 1053-1060 (2010).

28. Justicia-Leon, S. D., Ritalahti, K. M., Mack, E. E. & Loffler, F. E. Dichloromethane fermentation by a Dehalobacter sp.
in an enrichment culture derived from pristine river sediment. Applied and Environmental Microbiology 78, 1288-1291
(2012).

29. Field, ]. A. & Sierra-Alvarez, R. Microbial degradation of chlorinated benzenes. Biodegradation 19, 463—480 (2008).

30. Jayachandran, G., Gorisch, H. & Adrian, L. Dehalorespiration with hexachlorobenzene and pentachlorobenzene by
Dehalococcoides sp. strain CBDB1. Archives of Microbiology 180, 411416 (2003).

31. Wu, Q. et al. Dechlorination of chlorobenzenes by a culture containing bacterium DF-1, a PCB dechlorinating mi-
croorganism. Environmental Science & Technology 36, 3290-3294 (2002).

32. Fung,]. M. et al. Reductive dehalogenation of dichlorobenzenes and monochlorobenzene to benzene in microcosms.
Environmental Science & Technology 43, 2302-2307 (2009).

33. Nelson, J. L., Fung, J. M., Cadillo-Quiroz, H., Cheng, X. & Zinder, S. H. A role for Dehalobacter spp. in the reductive
dehalogenation of dichlorobenzenes and monochlorobenzene. Environmental Science & Technology 45, 68066813
(2011).

34. Adrian, L., Hansen, S. K., Fung, J]. M., Gorisch, H. & Zinder, S. H. Growth of Dehalococcoides strains with chlorophe-
nols as electron acceptors. Environmental Science & Technology 41, 2318-2323 (2007).

35. Bouchard, B. et al. Isolation and characterization of Desulfitobacterium frappieri sp. nov., an anaerobic bacterium
which reductively dechlorinates pentachlorophenol to 3-chlorophenol. International Journal of Systematic and Evolu-
tionary Microbiology 46, 1010-1015 (1996).

36. Sanford, R. A., Cole, J. R., Loffler, F. & Tiedje, J. M. Characterization of Desulfitobacterium chlororespirans sp. nov.,
which grows by coupling the oxidation of lactate to the reductive dechlorination of 3-chloro-4-hydroxybenzoate.
Applied and Environmental Microbiology 62, 3800-3808 (1996).

37. Field, ]. & Sierra-Alvarez, R. Biodegradability of chlorinated solvents and related chlorinated aliphatic compounds.
Reviews in Environmental Science and Biotechnology 3, 185-254 (2004).

25 Microbial Insights Europe

Industrieweg 122P
B-9032 Wondelgem
Belgium

Web: www.microbe.com


www.microbe.com

microbialinsights

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Chang, H.-L. & Alvarez-Cohen, L. Biodegradation of individual and multiple chlorinated aliphatic hydrocarbons
by methane-oxidizing cultures. Applied and Environmental Microbiology 62, 3371-3377 (1996).

Colby, J., Stirling, D. I. & Dalton, H. The soluble methane mono-oxygenase of Methylococcus capsulatus (Bath). Its
ability to oxygenate n-alkanes, n-alkenes, ethers, and alicyclic, aromatic and heterocyclic compounds. Biochemical
Journal 165, 395-402 (1977).

Oldenhuis, R., Oedzes, ]. Y., Van der Waarde, J. & Janssen, D. B. Kinetics of chlorinated hydrocarbon degradation
by Methylosinus trichosporium OB3b and toxicity of trichloroethylene. Applied and Environmental Microbiology 57,
7-14 (1991).

Van Hylckama, V. ]., De Koning, W. & Janssen, D. B. Transformation kinetics of chlorinated ethenes by Methylosinus
trichosporium OB3b and detection of unstable epoxides by on-line gas chromatography. Applied and Environmental
Microbiology 62, 3304-3312 (1996).

Futamata, H., Harayama, S. & Watanabe, K. Group-specific monitoring of phenol hydroxylase genes for a func-
tional assessment of phenol-stimulated trichloroethylene bioremediation. Applied and Environmental Microbiology
67, 4671-4677 (2001).

McClay, K., Streger, S. H. & Steffan, R. J. Induction of toluene oxidation activity in Pseudomonas mendocina KR1
and Pseudomonas sp. strain ENVPC5 by chlorinated solvents and alkanes. Applied and Environmental Microbiology
61, 3479-3481 (1995).

Newman, L. M. & Wackett, L. P. Trichloroethylene oxidation by purified toluene 2-monooxygenase: products, ki-
netics, and turnover-dependent inactivation. Journal of Bacteriology 179, 90-96 (1997).

Byrne, A. M. & Olsen, R. H. Cascade regulation of the toluene-3-monooxygenase operon (tbuA1TUBVA2C) of
Burkholderia pickettii PKO1: role of the tbuAl promoter (PtbuAl) in the expression of its cognate activator, TbuT.
Journal of Bacteriology 178, 6327-6337 (1996).

Wackett, L. P. & Gibson, D. T. Degradation of trichloroethylene by toluene dioxygenase in whole-cell studies with
Pseudomonas putida F1. Applied and Environmental Microbiology 54, 1703-1708 (1988).

Leahy, J. G., Byrne, A. M. & Olsen, R. H. Comparison of factors influencing trichloroethylene degradation by
toluene-oxidizing bacteria. Applied and Environmental Microbiology 62, 825-833 (1996).

Wiedemeier, T. H., Wilson, J. T., Freedman, D. L. & Lee, B. Providing Additional Support for MNA by Including Quan-
titative Lines of Evidence for Abiotic Degradation and Co-metabolic Oxidation of Chlorinated Ethylenes tech. rep. (TH
Wiedemeier and Associates, Inc. Sedalia United States, 2017).

Mattes, T. E., Alexander, A. K. & Coleman, N. V. Aerobic biodegradation of the chloroethenes: pathways, enzymes,
ecology, and evolution. FEMS Microbiology Reviews 34, 445475 (2010).

Coleman, N. V. & Spain, ]J. C. Epoxyalkane: coenzyme M transferase in the ethene and vinyl chloride biodegrada-
tion pathways of Mycobacterium strain JS60. Journal of Bacteriology 185, 5536-5545 (2003).

51. Dominguez, R. F. ef al. Aerobic bioremediation of chlorobenzene source-zone soil in flow-through columns: perfor-
mance assessment using quantitative PCR. Biodegradation 19, 545-553 (2008).

52. La Roche, S. D. & Leisinger, T. Sequence analysis and expression of the bacterial dichloromethane dehalogenase
structural gene, a member of the glutathione S-transferase supergene family. Journal of Bacteriology 172, 164-171
(1990).

26 Microbial Insights Europe

Industrieweg 122P
B-9032 Wondelgem
Belgium

Web: www.microbe.com


www.microbe.com

Microbial Insights Europe

@ Industrieweg 122P

B-9032 Wondelgem

.o g . Belgium
microbialinsights Web: www.microbe.com

SITE LOGIC Report

QuantArray®-Chlor Study

Contact: Cecilie Ottosen Phone:

Address: Technical University of Den-
mark
Anker Engelunds Vej 1 Email: ceot@env.dtu.dk
DK-2800
Kgs. Lyngby, NA 2800

MI Identifier: 401EQG Report Date: 16/07/2019

Project: Grindsted AA
Comments:

NOTICE: This report is intended only for the addressee shown above and may contain confidential or privileged
information. If the recipient of this material is not the intended recipient or if you have received this in error, please
notify Microbial Insights, Inc. immediately. The data and other information in this report represent only the sample(s)
analyzed and are rendered upon condition that it is not to be reproduced without approval from Microbial Insights,
Inc. Thank you for your cooperation.


www.microbe.com

microbialinsights

The QuantArray®-Chlor Approach

Quantification of Dehalococcoides, the only known bacterial group capable of complete reductive dechlorination of PCE and
TCE to ethene, has become an indispensable component of assessment, remedy selection, and performance monitoring at sites
impacted by chlorinated solvents. While undeniably a key group of halorespiring bacteria, Dehalococcoides are not the only
bacteria of interest in the subsurface because reductive dechlorination is not the only potential biodegradation pathway operative
at contaminated sites, and chlorinated ethenes are not always the primary contaminants of concern. The QuantArray®-Chlor
not only includes a variety of halorespiring bacteria (Dehalococcoides, Dehalobacter, Dehalogenimonas, etc.) to assess the potential
for reductive dechlorination of chloroethenes, chloroethanes, chlorobenzenes, chlorophenols, and chloroform, but also provides
quantification of functional genes involved in aerobic (co)metabolic pathways for biodegradation of chlorinated solvents and
even competing biological processes. Thus, the QuantArray®-Chlor will give site managers the ability to simultaneously yet
economically evaluate the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude
of anaerobic and aerobic (co) metabolic pathways to give a much more clear and comprehensive view of contaminant biodegradation.

The QuantArray®-Chlor is used to quantify specific microorganisms and functional genes to evaluate the following:

Quantification of important halorespiring bacteria (e.g. Dehalococcoides,
Dehalobacter, Dehalogenimonas, Desulfitobacterium spp.) and key functional
genes (e.g. vinyl chloride reductases, TCE reductase, chloroform reduc-
tase) responsible for reductive dechlorination of a broad spectrum of
chlorinated solvents.

Anaerobic
Reductive Dechlorination

Several different types of bacteria including methanotrophs and some
toluene/phenol utilizing bacteria can co-oxidize TCE, DCE, and vinyl
Aerobic Cometabolism chloride. The QuantArray®-Chlor quantifies functional genes like soluble
methane monooxygenase encoding enzymes capable of co-oxidation of
chlorinated ethenes.

Ethene oxidizing bacteria are capable of cometabolism of vinyl chloride.
Aerobic (Co)metabolism In some cases, ethenotrophs can also utilize vinyl chloride as a growth

of Vinyl Chloride supporting substrate. The QuantArray®-Chlor targets key functional
genes in ethene metabolism.

How do QuantArrays® work?

The QuantArray®-Chlor in many respects is a hybrid technology combining the highly parallel detection of mi-
croarrays with the accurate and precise quantification provided by gPCR into a single platform. The key to
highly parallel qPCR reactions is the nanoliter fluidics platform for low volume, solution phase qPCR reactions.
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How are QuantArray® results reported?

One of the primary advantages of the QuantArray®-Chlor is the simultaneous quantification of a broad spectrum of different
microorganisms and key functional genes involved in a variety of pathways for chlorinated hydrocarbon biodegradation. However,
highly parallel quantification combined with the various metabolic and cometabolic capabilities of different target organisms can
complicate data presentation. Therefore, in addition to Summary Tables, QuantArray® results will be presented as Microbial
Population Summary and Comparison Figures to aid in data interpretation and subsequent evaluation of site management activities.

Types of Tables and Figures:

Figure presenting the concentrations of QuantArray®-Chlor target pop-
ulations (e.g. Dehalococcoides) and functional genes (e.g. vinyl chloride
reductase) relative to typically observed values.

Microbial Population
Summary

Tables of target population concentrations grouped by biodegradation
pathway and contaminant type.

Summary Tables

Depending on the project, sample results can be presented to compare
Comparison Figures changes over time or examine differences in microbial populations along
a transect of the dissolved plume.
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Results

Table 1: Summary of the QuantArray®-Chlor results obtained for samples HZ-5, HZ-6, HZ-7, and HZ-8.

Sample Name HZ-5 HZ-6 HZ-7 HZ-8
Sample Date 43472 43472 43503 43503
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 1.74E+03 3.10E+03 1.58E+03 1.10E+03
tceA Reductase (TCE) 2.40E+00 8.00E-01 <6.00E-01 1.30E+00
BAV1 Vinyl Chloride Reductase (BVC) 1.43E+02 2.17E+02 1.28E+02 8.25E+01
Vinyl Chloride Reductase (VCR) 3.20E+01 6.43E+01 5.59E+01 4.73E+01
Dehalobacter spp. (DHBt) <6.00E+00 8.53E+02 2.92E+03 1.38E+02
Dehalobacter DCM (DCM) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Dehalogenimonas spp. (DHG) <6.00E+00 7.95E+02 <6.30E+00 <6.10E+00
cerA Reductase (CER) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
trans-1,2-DCE Reductase (TDR) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Desulfitobacterium spp. (DSB) 7.27E+02 3.95E+02 1.25E+03 7.54E+02
Dehalobium chlorocoercia (DECO) 2.10E+03 2.04E+03 2.27E+03 2.61E+03
Desulfuromonas spp. (DSM) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
PCE Reductase (PCE-1) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
PCE Reductase (PCE-2) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Chloroform Reductase (CFR) <6.00E+00 1.20E+01 <6.30E+00 <6.10E+00
1,1 DCA Reductase (DCA) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
1,2 DCA Reductase (DCAR) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Aerobic (Co)Metabolic
Soluble Methane Monooxygenase (SMMO) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Dioxygenase (TOD) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Phenol Hydroxylase (PHE) 3.30E+00 (J) 1.24E+02 <6.30E+00 2.90E+00 (J)
Trichlorobenzene Dioxygenase (TCBO) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Monooxygenase 2 (RDEG) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Monooxygenase (RMO) <6.00E+00 <6.00E+00 1.80E+02 <6.10E+00
Ethene Monooxygenase (EtnC) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Epoxyalkane Transferase (EtnE) <6.00E+00 3.00E+01 <6.30E+00 <6.10E+00
Dichloromethane Dehalogenase (DCMA) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Other
Total Eubacteria (EBAC) 2.76E+05 2.63E+05 3.00E+05 3.38E+05
Sulfate Reducing Bacteria (APS) 4.68E+03 3.40E+03 4.44E+03 9.65E+03
Methanogens (MGN) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Legend:
NA = Not Analyzed NS = Not Sampled J = Estimated Gene Copies Below PQL but Above LQL
I = Inhibited < = Result Not Detected
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Figure 1: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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YImplicated in reductive dechlorination of dichlorobenzene and potentially chlorobenzene.
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Figure 2: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 3: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Figure 4: Microbial population summary to aid in evaluating potential pathways and biodegradation of specific con-

taminants.
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Table 2: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples HZ-5, HZ-6, HZ-7, and HZ-8.

Sample Name HZ-5 HZ-6 HZz-7 HZ-8
Sample Date 43472 43472 43503 43503
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Dehalococcoides (DHC) 1.74E+03 3.10E+03 1.58E+03 1.10E+03
tceA Reductase (TCE) 2.40E+00 8.00E-01 <6.00E-01 1.30E+00
BAV1 Vinyl Chloride Reductase (BVC) 1.43E+02 2.17E+02 1.28E+02 8.25E+01
Vinyl Chloride Reductase (VCR) 3.20E+01 6.43E+01 5.59E+01 4.73E+01
Dehalobacter spp. (DHBt) <6.00E+00 8.53E+02 2.92E+03 1.38E+02
Dehalobacter DCM (DCM) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Dehalogenimonas spp. (DHG) <6.00E+00 7.95E+02 <6.30E+00 <6.10E+00
Desulfitobacterium spp. (DSB) 7.27E+02 3.95E+02 1.25E+03 7.54E+02
Dehalobium chlorocoercia (DECO) 2.10E+03 2.04E+03 2.27E+03 2.61E+03
Desulfuromonas spp. (DSM) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00

Microbial Populations - Reductive Dechlorination

1.00E04 1

1.00E083 1
1.00E02 1
1.00E01 1
1.00E00 -

DHBt DCM DHG DECO DSM

B Hz-5 [ Hz-6 [] HZ-7 [ Hz-8

cells/mL

Figure 5: Comparison - microbial populations involved in reductive dechlorination.
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Table 3: Summary of the QuantArray®-Chlor results for microorganisms responsible for reductive dechlorination for
samples HZ-5, HZ-6, HZ-7, and HZ-8.

Sample Name HZ-5 HZ-6 HZz-7 HZ-8
Sample Date 43472 43472 43503 43503
Reductive Dechlorination cells/mL cells/mL cells/mL cells/mL
Chloroform Reductase (CFR) <6.00E+00 1.20E+01 <6.30E+00 <6.10E+00
1,1 DCA Reductase (DCA) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
1,2 DCA Reductase (DCAR) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
PCE Reductase (PCE-1) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
PCE Reductase (PCE-2) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Dehalogenimonas trans-1,2-DCE Reductase (TDR) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Dehalogenimonas cerA Reductase (CER) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00

Microbial Populations - Reductive Dechlorination
1.00E02 -

1.00E01 1

cells/mL

1.00E00 T T T T T T
CFR DCA DCAR PCE-1 PCE-2 TDR CER
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Figure 6: Comparison - microbial populations involved in reductive dechlorination.
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Table 4: Summary of the QuantArray®-Chlor results for microorganisms responsible for aerobic (co)metabolism for
samples HZ-5, HZ-6, HZ-7, and HZ-8.

Sample Name HZ-5 HZ-6 HZz-7 HZ-8
Sample Date 43472 43472 43503 43503
Aerobic (Co)Metabolic cells/mL cells/mL cells/mL cells/mL
Soluble Methane Monooxygenase (SMMO) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Dioxygenase (TOD) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Phenol Hydroxylase (PHE) 3.30E+00 (J) 1.24E+02 <6.30E+00 2.90E+00 (J)
Trichlorobenzene Dioxygenase (TCBO) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Monooxygenase 2 (RDEG) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Toluene Monooxygenase (RMO) <6.00E+00 <6.00E+00 1.80E+02 <6.10E+00
Ethene Monooxygenase (EtnC) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00
Epoxyalkane Transferase (EtnE) <6.00E+00 3.00E+01 <6.30E+00 <6.10E+00
Dichloromethane Dehalogenase (DCMA) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00

Microbial Populations - Aerobic (Co)metabolism

1.00E03 1

1.00E02 1

cells/mL

1.00E01

1.00E00 T T - . . r
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Figure 7: Comparison - microbial populations involved in aerobic (co)metabolism.
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Table 5: Summary of the QuantArray® results for total bacteria and other populations for samples HZ-5, HZ-6, HZ-7,
and HZ-8.

Sample Name HZ-5 HZ-6 HZz-7 HZ-8
Sample Date 43472 43472 43503 43503
Other cells/mL cells/mL cells/mL cells/mL
Total Eubacteria (EBAC) 2.76E+05 2.63E+05 3.00E+05 3.38E+05
Sulfate Reducing Bacteria (APS) 4.68E+03 3.40E+03 4.44E+03 9.65E+03
Methanogens (MGN) <6.00E+00 <6.00E+00 <6.30E+00 <6.10E+00

Microbial Populations - Total Bacteria and Other Populations
1.00E06 A
1.00E05 A
1.00E04 -
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Figure 8: Comparison - microbial populations.
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Interpretation

The overall purpose of the QuantArray®-Chlor is to give site managers the ability to simultaneously yet economically evaluate
the potential for biodegradation of a spectrum of common chlorinated contaminants through a multitude of anaerobic and aerobic
(co)metabolic pathways in order to provide a clearer and more comprehensive view of contaminant biodegradation. The following
discussion describes the interpretation of results in general terms and is meant to serve as a guide.

Reductive Dechlorination - Chlorinated Ethenes: While a number of bacterial cultures including Dehalococcoides, Dehalobacter, Desul-
fitobacterium, and Desulfuromonas spp. capable of utilizing PCE and TCE as growth-supporting electron acceptors have been isolated
[1-5], Dehalococcoides may be the most important because they are the only bacterial group that has been isolated to date which is
capable of complete reductive dechlorination of PCE to ethene [6]. In fact, the presence of Dehalococcoides has been associated with
complete reductive dechlorination to ethene at sites across North America and Europe [7], and Lu et al. [8] have proposed using a
Dehalococcoides concentration of 1 x 10* cells/mL as a screening criterion to identify sites where biological reductive dechlorination is
predicted to proceed at “generally useful” rates.

At chlorinated ethene sites, any “stall” leading to the accumulation of daughter products, especially vinyl chloride, would be a sub-
stantial concern. While Dehalococcoides concentrations greater than 1 x 10* cells/mL correspond to ethene production and useful rates
of dechlorination, the range of chlorinated ethenes degraded varies by strain within the Dehalococcoides genus [6, 9], and the pres-
ence of co-contaminants and competitors can have complex impacts on the halorespiring microbial community [10-15]. Therefore,
QuantArray®—Chlor also provides quantification of a suite of reductive dehalogenase genes (PCE, TCE, BVC, VCR, CER, and TDR)
to more definitively confirm the potential for reductive dechlorination of all chlorinated ethene compounds including vinyl chloride.

Perhaps most importantly, QuantArray®—Chlor quantifies TCE reductase (TCE) and both known vinyl chloride reductase genes (BVC,
VCR) from Dehalococcoides to conclusively evaluate the potential for complete reductive dechlorination of chlorinated ethenes to non-
toxic ethene [16-18]. In addition, the analysis also includes quantification of reductive dehalogenase genes from Dehalogenimonas spp.
capable of reductive dechlorination of chlorinated ethenes. More specifically, these are the trans-1,2-DCE dehalogenase gene (TDR)
from strain WBC-2 [19] and the vinyl chloride reductase gene (CER) from GP, the only known organisms other than Dehalococcoides
capable of vinyl chloride reduction [20]. Finally, PCE reductase genes responsible for sequential reductive dechlorination of PCE
to cis-DCE by Sulfurospirillum and Geobacter spp. are also quantified. In mixed cultures, evidence increasingly suggests that partial
dechlorinators like Sulfurospirillum and Geobacter may be responsible for the majority of reductive dechlorination of PCE to TCE and
cis-DCE while Dehalococcoides functions more as cis-DCE and vinyl chloride reducing specialists [10, 21].

Reductive Dechlorination - Chlorinated Ethanes: Under anaerobic conditions, chlorinated ethanes are susceptible to reductive
dechlorination by several groups of halorespiring bacteria including Dehalobacter, Dehalogenimonas, and Dehalococcoides. While the
reported range of chlorinated ethanes utilized varies by genus, species, and sometimes at the strain level, several general observa-
tions can be made regarding biodegradation pathways and daughter product formation. Dehalobacter spp. have been isolated that
are capable of sequential reductive dechlorination of 1,1,1-TCA through 1,1-DCA to chloroethane [13]. Biodegradation of 1,1,2-TCA
by several halorespiring bacteria including Dehalobacter and Dehalogenimonas spp. proceeds via dichloroelimination producing vinyl
chloride [22-24]. Similarly, 1,2-DCA biodegradation by Dehalobacter, Dehalogenimonas, and Dehalococcoides occurs via dichloroelimina-
tion producing ethene. While not utilized by many Desulfitobacterium isolates, at least one strain, Desulfitobacterium dichloroeliminans
strain DCA1, is also capable of dichloroelimination of 1,2-DCA [25]. The 1,2-dichloroethane reductive dehalogenase gene (DCAR)
from members of Desulfitobacterium and Dehalobacter is known to dechlorinate 1,2-DCA to ethene, while the 1,1-dichloroethane re-
ductive dehalogenase (DCA) targets the gene responsible for 1,1-DCA dechlorination in some strains of Dehalobacter. In addition to
chloroform,chloroform reductase (CFR) has also been shown to be responsible for reductivedechlorination of 1,1,1-TCA [26].

Reductive Dechlorination - Chlorinated Methanes: Chloroform is a common co-contaminant at chlorinated solvent sites and can
inhibit reductive dechlorination of chlorinated ethenes. Grostern et al. demonstrated that a Dehalobacter population was capable of
reductive dechlorination of chloroform to produce dichloromethane [27]. The cfrA gene encodes the reductase which catalyzes this
initial step in chloroform biodegradation [26]. Justicia-Leon et al. have since shown that dichloromethane can support growth of a
distinct group of Dehalobacter strains via fermentation [28]. The Dehalobacter DCM assay targets the 165 rRNA gene of these strains.

Reductive Dechlorination - Chlorinated Benzenes: Chlorinated benzenes are an important class of industrial solvents and chem-
ical intermediates in the production of drugs, dyes, herbicides, and insecticides. The physical-chemical properties of chlorinated
benzenes as well as susceptibility to biodegradation are functions of their degree of chlorination and the positions of chlorine sub-
stituents. Under anaerobic conditions, reductive dechlorination of higher chlorinated benzenes including hexachlorobenzene (HCB),
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pentachlorobenzene (PeCB), tetrachlorobenzene (TeCB) isomers, and trichlorobenzene (TCB) isomers has been well documented [29],
although biodegradation of individual compounds and isomers varies between isolates. For example, Dehalococcoides strain CBDB1
reductively dechlorinats HCB, PeCB, all three TeCB isomers, 1,2,3-TCB, and 1,2,4-TCB [9, 30]. Dehalobium chlorocoercia DF-1 has been
shown to be capable of reductive dechlorination of HCB, PeCB, and 1,2,3,5-TeCB [31]. The dichlorobenzene (DCB) isomers and
chlorobenzene (CB) were considered relatively recalcitrant under anaerobic conditions. However, new evidence has demonstrated
reductive dechlorination of DCBs to CB and CB to benzene [32] with corresponding increases in concentrations of Dehalobacter spp.
[33].

Reductive Dechlorination - Chlorinated Phenols: Pentachlorophenol (PCP) was one of the most widely used biocides in the
U.S. and despite residential use restrictions, is still extensively used industrially as a wood preservative. Along with PCP, the
tetrachlorophenol and trichlorophenol isomers were also used as fungicides in wood preserving formulations. 2,4-Dichlorophenol
and 2,4,5-TCP were used as chemical intermediates in herbicide production (e.g. 2,4-D) and chlorophenols are known byproducts
of chlorine bleaching in the pulp and paper industry. While the range of compounds utilized varies by strain, some Dehalococ-
coides isolates are capable of reductive dechlorination of PCP and other chlorinated phenols. For example, Dehalococcoides strain
CBDBI1 is capable of utilizing PCP, all three tetrachlorophenol (TeCP) congeners, all six trichlorophenol (TCP) congeners, and
2,3-dichlorophenol (2,3-DCP). PCP dechlorination by strain CBDB1 produces a mixture of 3,5-DCP, 3,4-DCP, 2,4-DCP, 3-CP, and 4-CP
[34]. In the same study, however, Dehalococcoides strain 195 dechlorinated a more narrow spectrum of chlorophenols which included
2,3-DCP, 2,3,4-TCP, and 2,3,6-TCP, but no other TCPs or PCP. Similar to Dehalococcoides, some species and strains of Desulfitobacterium
are capable of utilizing PCP and other chlorinated phenols. Desulfitobacterium hafniense PCP-1 is capable of reductive dechlorination
of PCP to 3-CP [35]. However, the ability to biodegrade PCP is not universal among Desulfitobacterium isolates. Desulfitobacterium
sp. strain PCE1 and D. chlororespirans strain Co23, for example, can utilize some TCP and DCP isomers, but not PCP for growth [2, 36].

Reductive Dechlorination - Chlorinated Propanes: Dehalogenimonas is a recently described bacterial genus of the phylum Chlo-
roflexi which also includes the well-known chloroethene-respiring Dehalococcoides [23]. The Dehalogenimonas isolates characterized to
date are also halorespiring bacteria, but utilize a rather unique range of chlorinated compounds as electron acceptors including chlo-
rinated propanes (1,2,3-TCP and 1,2-DCP) and a variety of other vicinally chlorinated alkanes including 1,1,2,2-tetrachloroethane,
1,1,2-trichloroethane, and 1,2-dichloroethane [23].

Aerobic - Chlorinated Ethene Cometabolism: Under aerobic conditions, several different types of bacteria including methane-
oxidizing bacteria (methanotrophs), and many benzene, toluene, ethylbenzene, xylene, and (BTEX)-utilizing bacteria can
cometabolize or co-oxidize TCE, DCE, and vinyl chloride [37]. In general, cometabolism of chlorinated ethenes is mediated
by monooxygenase enzymes with “relaxed’ specificity that oxidize a primary (growth supporting) substrate (e.g. methane)
and co-oxidize the chlorinated compound (e.g.TCE). QuantArray®-Ch10r provides quantification of a suite of genes encoding
oxygenase enzymes capable of co-oxidation of chlorinated ethenes including soluble methane monooxygenase (sMMO). Soluble
methane monooxygenases co-oxidize a broad range of chlorinated compounds [38-41] including TCE, cis-DCE, and vinyl chloride.
Furthermore, soluble methane monooxygenases are generally believed to support greater rates of aerobic cometabolism [40].
QuantArray®-Chlor also quantifies aromatic oxygenase genes encoding ring hydroxylating toluene monooxygenase genes (RMO,
RDEG), toluene dioxygenase (TOD) and phenol hydroxylases (PHE) capable of TCE co-oxidation [42-46]. TCE or a degradation
product has been shown to induce expression of toluene monooxygenases in some laboratory studies [43, 47] raising the possibility
of TCE cometabolism with an alternative (non-aromatic) growth substrate. Moreover, while a number of additional factors must be
considered, recent research under ESTCP Project 201584 has shown positive correlations between concentrations of monooxygenase
genes (soluble methane monooxygenase, ring hydroxylating monooxygenases, and phenol hydroxylase) and the rate of TCE
degradation [48].

Aerobic - Chlorinated Ethane Cometabolism: While less widely studied than cometabolism of chlorinated ethenes, some chlori-
nated ethanes are also susceptible to co-oxidation. As mentioned previously, soluble methane monooxygenases (sMMO) exhibit very
relaxed specificity. In laboratory studies, sSMMO has been shown to co-oxidize a number of chlorinated ethanes including 1,1,1-TCA
and 1,2-DCA [38, 40].

Aerobic - Vinyl Chloride Cometabolism: Beginning in the early 1990s, numerous microcosm studies demonstrated aerobic ox-
idation of vinyl chloride under MNA conditions without the addition of exogenous primary substrates. Since then, strains of
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Moycobacterium, Nocardioides, Pseudomonas, Ochrobactrum, and Ralstonia species have been isolated which are capable of aerobic
growth on both ethene and vinyl chloride (see Mattes et al. [49] for a review). The initial steps in the pathway are the monooxygenase
(etnABCD) catalyzed conversion of ethene and vinyl chloride to their respective epoxyalkanes (epoxyethane and chlorooxirane),
followed by epoxyalkane:CoM transferase (etnE) mediated conjugation and breaking of the epoxide [50].

Aerobic - Chlorinated Benzenes: In general, chlorobenzenes with four or less chlorine groups are susceptible to aerobic biodegra-
dation and can serve as growth-supporting substrates. Toluene dioxygenase (TOD) has a relatively relaxed substrate specificity
and mediates the incorporation of both atoms of oxygen into the aromatic ring of benzene and substituted benzenes (toluene
and chlorobenzene). Comparison of TOD levels in background and source zone samples from a CB-impacted site suggested that
CBs promoted growth of TOD-containing bacteria [51]. In addition, aerobic biodegradation of some trichlorobenzene and even
tetrachlorobenzene isomers is initiated by a group of related trichlorobenzene dioxygenase genes (TCBO). Finally, phenol hydrox-
ylases catalyze the continued oxidation and in some cases, the initial oxidation of a variety of monoaromatic compounds. In an
independent study, significant increases in numbers of bacteria containing PHE genes corresponded to increases in biodegradation
of DCB isomers [51].

Aerobic - Chlorinated Methanes: Many aerobic methylotrophic bacteria, belonging to diverse genera (Hyphomicrobium, Methylobac-
terium, Methylophilus, Pseudomonas, Paracoccus, and Alibacter) have been isolated which are capable of utilizing dichloromethane
(DCM) as a growth substrate. The DCM metabolic pathway in methylotrophic bacteria is initiated by a dichloromethane dehalo-
genase (DCMA) gene. DCMA is responsible for aerobic biodegradation of dichloromethane by methylotrophs by first producing
formaldehyde which is then further oxidized [52]. As discussed in previous sections, soluble methane monooxygenase (sMMO)
exhibits relaxed specificity and co-oxidizes a broad spectrum of chlorinated hydrocarbons. In addition to chlorinated ethenes, sMMO
has been shown to co-oxidize chloroform in laboratory studies [38, 41].
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Isotopes
Grindsted 2019

Results reported as averaged values of duplicate measurements

Sample Ethene vC
Concentration (pg/L) & ’Cnon-ref. (%o) 108 “°C (%o) Concentration (pg/L) & “°C non-ref. (%o)

March 114.2619-2 2000.0 -25.5
114.2508-1 4300.0 -18.8
piezometer 5900.0 -19.7
HzZ-1 0.2
HZ-2 3600.0 no peak
HZ-3 960.0 -17.2
HzZ-4 1.1

March HzZ-4 3600.0 -16.5

July HzZ-4 3600.0 -16.4
HZ-5 590.0 -21.1 0.3 4300.0 -16.8
HZ-6 680.0 -20.9 0.4 3700.0 -15.9
HzZ-7 800.0 -20.2 0.4 4600.0 -16.3
HzZ-8 760.0 -21.0 0.4 4000.0 -17.0
114.2508-1 540.0 -23.0 0.4 4000.0 -19.2

*large difference between replicates / only or
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Results reported as a

Sample cis-1,2-DCE
10 6 C (%o) Concentration (ug/L) 8 >CVPDB (%0) 10 & °C VPDB (%o) Concentration (ug/L) 8 “>C VPDB (%o)

114.2619-2 0.2 350.0 -26.8 0.1 4400.0 -20.8
114.2508-1 0.2 380.0 -27.1 0.1 320.0 9.4
piezometer 0.2 330.0 -27.0 0.1 180.0 31.2
Hz-1 1.3 1.4

HZ-2 140.0 no peak 290.0 no peak
HZ-3 0.2 40.0 -25.1 0.1 100.0 -10.4
Hz-4 0.5 8.7

HZ-4 0.2 140.0 -25.4 0.1 290.0 -10.6
HZ-4 0.2 140.0 -25.4 0.1 290.0 -3.4
HZ-5 0.2 270.0 -26.6 0.1 82.0 30.3
HZ-6 0.2 310.0 -26.8 0.1 75.0 36.7
HZ-7 0.2 380.0 -27.0 0.1 77.0 44.0
HZ-8 0.2 330.0 -26.5 0.1 73.0 345
114.2508-1 0.2 * 430.0 -27.1 0.1 290.0 6.3

1e result
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Results reported as a

Sample
10 6 °C VPDB (%o) Concentration (ug/L) 8 *CVPDB (%o) 10 & "°C VPDB (%o) Concentration (ug/L) 8 “°C VPDB (%o)

114.2619-2 0.4 1.2 21.0 -23.7
114.2508-1 0.4 0.1 14.0 -22.2
piezometer 0.4 0.1 18.0 -22.1
Hz-1 1.2 0.0

HZ-2 2.9 12.0 no peak
HZ-3 0.4 4.6 3.1 -22.6
Hz-4 1.5 0.0

HZ-4 0.2 2.9 12.0 -22.6
HZ-4 0.3 2.9 12.0 -23.4
HZ-5 0.3 0.3 14.0 -22.6
HZ-6 0.3 0.5 14.0 -22.2
HZ-7 0.3 0.1 15.0 -21.9
HZ-8 0.3 0.2 13.0 -22.6
114.2508-1 0.3 0.1 14.0 -22.3
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Results reported as a

Sample Ethylbenzene
10 6 °C VPDB (%o) Concentration (ug/L) 8 *CVPDB (%o) 10 & "°C VPDB (%o) Concentration (ug/L) 8 “°C VPDB (%o)

114.2619-2 0.2 0.2 6.4 -26.8
114.2508-1 0.2 0.0 8.6 -26.3
piezometer 0.2 0.2 9.7 -26.5
Hz-1 0.9 0.0

HZ-2 3.7 4.6

HZ-3 0.2 13.0 1.2

Hz-4 25.0 0.0

HZ-4 0.2 3.7 4.6 -25.9
HZ-4 0.2 3.7 4.6 -26.0
HZ-5 0.2 0.0 8.0 -25.8
HZ-6 0.2 0.0 9.0 -25.9
HZ-7 0.2 0.0 9.9 -25.9
HZ-8 0.2 0.0 9.7 -26.2
114.2508-1 0.2 0.0 8.7 -26.2



Isotopes
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Results reported as a

Sample
10 6 °C VPDB (%o) Concentration (ug/L) 8 *CVPDB (%o) 10 & "°C VPDB (%o) Concentration (ug/L) 8 “°C VPDB (%o)

114.2619-2 0.2 7.5 -24.0 0.2 7.5 -25.0
114.2508-1 0.2 6.0 6.0

piezometer 0.2 7.0 -23.3 0.2 7.0 -25.3
Hz-1 0.0 0.0

HZ-2 53 53

HZ-3 1.8 1.8

Hz-4 0.0 0.0

HZ-4 0.1 53 5.3 -24.8
HZ-4 0.1 5.3 5.3 -24.3
HZ-5 0.1 15.0 15.0 -25.3
HZ-6 0.1 16.0 16.0 -23.5
HZ-7 0.1 18.0 -25.3 0.2 18.0 -24.9
HZ-8 0.1 17.0 17.0 -24.3
114.2508-1 0.1 15.0 -24.8 03 * 15.0 -24.9
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Results reported as a

Sample

10 6 >C VPDB (%)
114.2619-2 0.3
114.2508-1
piezometer 0.3
HZ-1
HZ-2
HZ-3
HZ-4
HZ-4 0.3 *
HZ-4 0.1
HZ-5 0.2
HZ-6 0.3 *
HZ-7 0.3 *
HZ-8 0.2

114.2508-1 0.2



