B S (HERER

e )

2111 2019 £E International Network of

Environmental Forensics e &

Ao
ST
TRELERZR
HHERRAR] -
s HIY

BT RO ERAE
THE BRIRERT

=B

1084206 H0O HZ 06 B 14 H
108 - 06 A 28 H






LS

AR EETEBZRS 108 FEMRETE T ORI BEN ,
AT > S0 2R EEEE Royal Society of Chemistry, RSC)ESEE E R MNTE & L
T E Y ~ 55 71JE International Network of Environmental Forensics INEF)WE€r » 37 H.
FEI G SR —RIERR S - AbtETE I 5 (E FEUEE - 9 (E R 31 ROIEH
R 4 RIEEGR SRR 0 55A 3 M5 REV A - fEfer e S hm b
OB R~ AT R i BRI ] HE A (Age-dating) Z AHREE R - W H LS8R
s H " Source identification of bottom oil spill by diagnostic ratio analysis: A case
study | BB SRERFOEITACR - M1 S BRI S - T R e G i

Sl 2 E B NE S LSS - AR AC A B 2 and 5 A AR AE



£ 2019 ££ INEF st &

o
B et 2
B B Y i 4
Bl BB s 5
B~ ELRBIZRL oottt 8
B DM R 24



= BW

BN B NUHEER SR - Shin TS TR DH LSS RS B A
B E AR > NI E SRR S A B 0 - R BELIES - &
EFFE T HURIDRSOHD T A A B R fln A L Saa - i aE sty
R ERE - A DL — B DB SR P A anfE A - BT DAVR IR R ERFE 4T
(Chemical fingerprinting) EIFEHiT » AELTHI5EEE - ZEBASEHHRRE T - HERLZE
FeE L B A B IR AU ERE ERE - MECSERREERBEFR 25 - &
EHUR A S B A o AT AR B B - A A S a5 A - T ELA
B AEIEE 2 e AR, - OE R FRIER KRR TR -

AR RS HAY SR RS S BT & - REMHE AR - R
RN Bl T R il 5% fee 2 #83Y - A RIINE A A B HE RO an i s T AF -
International Network of Environmental Forensics (INEF)bF S &Yk - B AR E A E 1R
A b AR — SRR (KR a5 Ry Hop — {8 78 - AT DL INEF
o e BRI T AN B — (BRI g - (It Bz tfat & ae st
EFEFFAVHBER - IO RS g PSR —RIEERR S NEEAAE]HE
P sl oty - & L2 FE AU B L A2 B LL (B (Diagnostic ratio, DR)BIH 77 B ER

PRB LSRR AL AR - BTS2 iam S S T B & = i T4 -



R BiE
AR TRR R HAIA - 108 46 F 9 H =B EH -
10 HZ 12 HR SR RS INEF Hiafd - S =

x— HETE

H & HiRh TIERE

6/9 5dt-FEE R B

2 fii INEF W} & & (International
6/10-6/12 HEER Network of Environmental Forensics
conference) i #5325 5w S

6/13-6/14 FEIEEER-530 g

RERIE IR
F= o LSRR EEE ST UNH ¢

(D) ArthFzfiT(Analytical techniques)

Q) FFAME544Y)(Persistent organic pollutants)

(3) ZEF(Alr)

4) ExBE0Metals)

(5) FHRE(EEY)(Petroleum hydrocarbons)

6) ZERFTERI/EEY)(Polycyclic aromatic hydrocarbons)
(7) 7EH(Legal)

(8) [JEE/K(Wastewater)

9) EIEEEF (Data analysis)
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MONDAY, June 10, 2019

8:00-9:00

REGISTRATION

Welcome and Introduction (Room: Keoni)

9:00-9:05 . o
Gwen O’Sullivan, Mount Royal University, Canada
9:05-9:10 Kc_\-'nule Speaker lulrud\\xclw‘n
Gwen O’Sullivan, Mount Royal University, Canada
9:10-09:50 Taphonomy and the Terroir: The impact of the Environment on Human Decomposition
' ’ Shari Forbes, Université du Québec a Trois-Riviéres, Canada
09:50-10:30 Keeping our Air Pollution policies on Track
Dr Gary Fuller, Kings College, UK
10:30-11:00 COFFEE/REFRESHMENT BREAK
BREAK OUT PLENARY SESSIONS
Room: Asia Room: Pacific
Analytical Techniques Al
Moderator — Gwen O’Sulliva M 1 — Steven Mudge
- I, . - ) i AT g ) Temporal and Geospatial Source Identification of Atmospheric Contaminants using Full Scan Mass Spectra
11:00-11:30 Monitoring Microbial VOCs using SPME Arrow Combined with GC-MS and GC*GC FID/gMS Collected from a Mobile Lab -
Katelynn Perrault, Charminade University of Honolulu, USA
11:30-12:00 Retention Indices in Comprehensive Multidimensional Gas Chromatography
Nadin Boegelsack, Mount Royal University, Canada
Advance ts in the Devel ent of Nuclear Magnetic Resonance as a Forensic Tool Air Monitoring and Health Effects of Volcanic Emissions and Vog: a Review of the 2018 Kilauea Lower East Rift
12:00-12:30 Advancements in the Development of Nuclear Magnetic Resonance as a Forensic Too Zone Eruption and Planning for the Future
Julie K k, University of Guelph, Canada . .
ulie Ronzuk, University of Guelph, Canada Diana Felton, Hawai't Department of Health
12:30-13:30 LUNCH
Room: Pacific
Persistent Organic Pollutants Metals
Moderator — David Megson Moderator — Jun Lu
LC-MS/MS Analysis of Emerging and Legacy Polyfluoroalkyl Substances (PFAS) in Environmental N " g Wacte i a Ricl s
13:30-13:30 Water Samples Recovering Metals from e-Waste is a Risky Business
Ken Rosnack, Waters Corporations, Canada Stephen Mudee, Tl Horvey
13:30-14:00 Investigating the State of POPs in Ghana- a Focus on Dioxin Like Compounds in Humans Source Identification of Heavy Metals in the Sediments from a Rvier in Anhui, China
David Megson, Manchester Metropolitan University. UK Jun Lu, Guozhen Environmental Remediation Co. China
14:00-14:30 Data Vis on of Dioxin/Furan Congener Profiles Environmental Forensic Applications for Metal Isotopes Systems
Glenn Johnson, EGL, Utah, USA Carol Cheyne, Geosyntec Consultants, USA
PCB Signatures and its Application for Source Identification and Differentiation of Colonies of Storm " T A fodee i TTed T Tek " —
14:30-15:00 Petrels Exploring Trace Metals in Urban Air Using Biomonitoring

Kevin Hayes, Mount Royal University, Canada

Gwen O’Sullivan. Mount Royal University, Canada

15:00-15:30

COFFEE/REFRESHMENT BREAK

Room: Asia

15:30-17:00

PFAS: Scientific, Regulate d Legal Challenges
Leo Rebele, Steve Luis — Ramboll
Michael Jacapraro — Allied World Insurance
Bret A. Stone - Paladin Law Group, LLP
Brenda A. Jensen - Hawaii Pacific University
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TUESDAY, June 11, 2019

8:00-9:00

REGISTRATION

Keynote Speaker Introduction (Room: Keoni)

9:05-9:10 .
Stephen Mudge, Nilu, Norway

9:10-09:50 Best Practices for Scientific Experts in Environmental Litigation: A Canadian Perspective

Ms Michelle Jones, Lawson Lundell LLP
09:50-10:30 Integrated Environmental Forensics

Ileana Rhodes, GSI Environmental, USA
10:30-11:00 COFFEE/REFRESHMENT BREAK

BREAK OUT PLENARY SESSIONS
Room: Asia Room: Pacific
Petroleum Hydrocarbons Legal
Moderator — Ken Scally Moderator — Steven Mudge
11:00-11:30 Environmental Forensics — Could it be Magic? Environmental Stable Isotope Applications in Legal Matters
Ken Scally, Chemtest, Ireland Carol Cheyne, Geosyntec Consultants
11:30-12:00 Expediting Site Closure Using Dissolved Phase PIANO Analysis- A Case Study ELISA and Quality Management in Environmental Forensics.
Jun Lu, Guozhen Environmental Remediation Co, China Lauren Horn, Neogen Europe, UK
12:00-12:30 Environmental Damage Assessment in C Progress and Practice Scientific Rigor and Accoun : Quality Assurance in the Forensic Context
Ji Qi. China Ministry Planning Institute, China Hannah Dibner, SNA International for Defense POW/MIA Accounting Agency

12:30-13:30

LUNCH

Room: Asia
Polycyclic Aromatic Hydrocarbons
Moderator — Glenn Johnson

Room: Pacific
Wastewater
Moderator — Katelynn Perrault

The Future of Environmental Forensics Chemical

Tracers of Wastewater Contamination in Sources of Drinking Water

13:30-13:33 Paul Philp. University of Oklahoma, USA Chris Metcalfe, Trent University, Canada
13:55-14:20 PAH Source Evaluation of Sediments in the vicinity of Pier 39, San Francisco Bay ‘When Less is More: Leveraging Less-Selective Detection for the Non-Targeted Analysis of Wastewater
Randy Jordan, Natural Spectrum, USA Brendon Parsons, Los Alamos National Laboratory, USA
14:20-14:45 A Tangled Web: Case Study of the Misuse of Environmental Forensics Factors Affecting on Cannabis Obtained by Wastewater-based Epidemiology
Anne LeHuray, Pavement Coatings Technology Council , USA Viviane Yargeau, McGill University, Canada
14:45-15:10 Chemical Marker Strategy for Evaluating Future Contamination at a Wood preserving Facility Wastewater Analysis
James Mc Atcer, QA/QC Solutions, LLC, USA Tai Khan, FQLabs, Honolulu
15:10-15:30 COFFEE/REFRESHMENT BREAK
Room: ASIA
Data Analysis
Moderator — Gwen O’Sullivan
15:30-16:00 Applying Multivariate Methods to Source Apportionment for Commingled Groundwater Plumes
Cathy CREA, Geosyntec Consultants, USA
16:00-16:30 Studying Antibiotics in Complex Environments Through A Spatial Multimedia Modeling Approach
Jinxin Dong, Concordia University, Canada
16:30-17:00 Systematic Planning: How to Make Correct Decisions (or Do I Really Want to Get Fined or Penalized for Making the Wrong Decision?)

James Mc Ateer. QA/QC Solutions, LLC. USA

WEDNESDAY, June 12, 2019 ASIA ROOM

09:00-09:45

Design of Air Monitoring Network Workshop
Moderator — Gary Fuller (Kings College, UK)

09:45-10:30

Aerotoxins & Wipe Sampling Workshop
Moderator — David Megson (Manchester Metropolitan Universi

, Kevin Hayes & Gwen O’Sullivan (Mount Royal University)

10:30-10:45

COFFEE/REFRESHMENT BREAK

10:45-11:30

Using Technology to Create an Immersive Data Narrative

‘Workshop

Moderator —Nadin Boegelslack (Mount Royal University, Canada)
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ANE28 > MRS tHE S E s - s &R - &
BERAEOI D EE > JSAYRVER A E1E 2w iR (PFAS) ~ 58 ~ U
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1. Integrated Environmental Forensics

Speaker: Ileana Rhodes

Dr. Rhodes j& GSI B/ IV E RS RAR » 2 $81E 7082 = (Shel DA 36 1Y
TAFERE » RERRALEE I NIER G R o o FECEE I8 NKERER A iy
SRR Z L~ AU BB mn A BERR AU BT ~ OG22 S5 Y S e Hd LA
Je bl A FERT AR A /KRR AG 70 M - i Bh2EE ~ BON ~ mEfIdRM S Eay R
EHLHIE KB FIETEA © 140 Dr. Rhodes ¥ 288 A M S L YR & TIE/NH (Total
Petroleum Hydrocarbon Criteria Working Group, TPHCWG) ~ ZE & {1 i 177 & (APDAY 1 152
FIst N 7K R e AR/ N BRI ST 4REE 2 B - H RS R &SR PR
BT ZE 5@ (Interstate Technology & Regulatory Council, ITRC) HHY—{E B[ » £
TR T R bR S L E Py E R -

Dr. Rhodes {EEz% 128 » oMk E( LSV IRITHER FEOAZEDLT 8 (#:3
gg .

(1) {AAE o ks ?

(2) BIRHIAIE?

(3) AURHIIF[E?

4) B A BERRIR?

(5) Jiz B it tx 28 R A(Venting) /& &5 A 4 ?

(6) TTAE A Re A PRk i W fAE R FEE Ry {2



(7) P TR A (8 R R 507

(8) re Ay 1L & WIS HEBE 25 20 (Conceptual site model)?

EHmRBEESRFEE E - g EEN SN ITEABFIHRAEETERE®
(GCMSD) » AL TERAHRIR S AL EPIR D 3T » ERURIH ani A BB 5 SUE L B
enEURHEEMIEE Y - S HIET s - E VRS A (pattern) 32 21 B L 221 28 A4
BIZURCAEE - S EES LE S Ay REEE - R R E — SR PR L S VI T
sk AT o PUAH R > Bk isooctane) FTFH AR Cle(methyl cyclohexane) Y EE{E ]
TE R A [F 3= Be B UMAIER M SEAE T B3 o] I iy U LR RS DL
AR EEHIRES]  GINERORI S - BRI IERER S - RN E 2 FHHEEFH
M58 o E S RREIT T B IRAEEYIEL - RRBEIEHR BB - H5HE
JFHAY AT D » Fomil a2 BVl a2 & -

SR AR A T o BIEE AR - BUBREIP AL 2 B DL S A BN Sk
HIABIEEAHEEE - —RiM= - BRE R =S G R EIE SISy S8
At SR g R iTiE R Chromatogram) » AT UEFHEEELI BN 5HYIRY 250 - #
WA SR Y R B G A B0 o BB - DU BRI D3R A RO B RIS
#E AR E( L EYIRER - ERETE HHE A RE - FrLMEREIE ERIRE
HlEr 2T oA - NI ERBECERE A gEHEEE R - 5550 » afH GC/MSD
AR E S OR A S LAYV - SRRV S E R E R E R L X
FHREC(XRE) SCRIMREEDE(UVE) T AR E & - R A 2R ELE 2 — L
JEFI R SR Y T B - SRR e i R Y R MRS R Y R SR R 2 4R
F21E - AT RES HIET RIS 2RSS - SEEAE 7] 70 Ry = (/@ X (Tier) :

Tier 1 :

(1) FHE ARSI E R EER QR A 1) -

() WRA AT AT EEE - A A HBRIMELTEREEAI 34T -

(3) MR B A BB # 1(Data gaps) °

Tier2 -

WIFAR Ay AT AR RE TR (L e SR EER - BIRJH A SREUE (&Y oAk - A

EF LS E R e A5 T -

Tier 3

TR OTER - Pl AEYIEESEY)Biomarken HIFRH UL EVIHES -

9



IR R A T A SRR R 2R AN - FTPAET S E R EEETT
TRHR L RESTE SRRV 7% « PREHR(E I B BRI b 1T I nEAE = 2 S O E -
BT LA s R B AR5 A T R AR » S5 RES AR S BURGHRF ] > Lm0
AR ME S RS AR - IRELAEFTRELE - RAH T HY— R E R 2 20k
VB FRUHTHR EE - sre 8 - AR S SRR RESH R
VORI L) » PARSRHT VR &8 - B RIRFIR AR A A ERVIRS] > FrLUESE
SIMTAIIRRYRERA ~ B Sy & & > m] DAHERDOHRIRAYE (D - MRSl =
AT AR S EIF R E R LA - ROVEECHME G T S ERVEH - 3TZEIE
BISRH TPHIR & B S T IR » L — -

R0 ~ PR T E SR IR S E R (GEED

iEATS] BRI
1930 EtOH Blends Marketed in Nebraska
1969 TBA Blended
MTBE First Use  Used primarily East
1978
Coast
Methanol / TBA, Higher concentrations
1979-1988 of MTBE
1989 MTBE in California

Clean Air Act Amendments
Required winter oxygenated gasoline
beginning 1992

1990 Summer RFG oxygenated gasoline
beginning 1995
Phase 2 RFG beginning 2000
1992 TAME
2004 MTBE banned in California (RFG)

T TR S B E IR (GEE)

] B
1976 500 ppm Max UL
1978 400 ppm Max UL

10



1980 300 ppm Max UL

1996 80 ppm Max / 30 ppm Avg
2004 60 ppm Max / 15 ppm Avg
2005 30 ppm Max / 15 ppm Avg

?%7? * %%/E EF‘E/I %E’j %J*%/‘%(E‘/K%)

F e A
1994 Euro 1 2000 ppm
1996 Euro 2 500 ppm
2000 Euro 3 350 ppm
2005 Euro 4 50 ppm
2009 Euro 5 10 ppm

Maximum Sulfur Limits in On-Road Diesel, 2016

Russia implemented 10 ppm since January

10-15 ppm
16-50 ppm
51-360 ppm
351-500 ppm
501-2000 ppm i
‘-‘Q b Countries may apply lower limis for different grades, regions/cities, or
. =2000 ppm “sw based on average content. Detailed i ion on limits and reg
can be found at 3

No information ‘Source: Stratas Advisces, February 2078

[&— ~ ££ 2016 SR L EEH SOHb 2 2 E HIE

524 Dr. Rhodes A fi s -$2 K Christensen il Larsen (1993)Fr @ 1LY EE 7% ©
SRR 12 (Sl RS HEEIE &R HiE gk ny RURIS B > WEA
— RS A - 2R DL n-Coof/Pr RIS RHS RS R M AR > A — o - (HiE

11



AT FE PR E2AE 200 {ELL ERSSHEPRER I 12 i AN e FHIRE A - ATEL
RERBEZINE M - 1h5h e BRI E BN REE % > BrLUE—H0H &
A EIRE 588 A8 B 2R AR —(EE A E AL BRI 2R - 2 FE(EHY
BREAGEEME - Wit bt E A — R A T BIE AR AR R (E 5L - H
HiAteE -

T (yr) = -8.4n-C4/Pr) + 19.8
Kaplan et al. (1995)

Age of the Diesel Spill
2

Data points visually picked
7 from Christensen and Larsen
(1993) Figure 4.

0 0.4 0.8 1.2 1.6 2 24

n-C/pristane ratio

B~ 12 [ESHRURESHEY n-Co/Pr BURURIFE () 2 4R 14

Dr. Rhodes &% £ {2 B — {5 F R EEL(E AR E R > A2 —(E & B nl 1 TR
» BAEELL BTEXCE ~ HIZE » 453 5 20 B (B2 HEA Ul BRI ] - (E2
BE L EASNREEE T bEVHIRERRERARAAHE - BIA0ZA 2R
A SR TR RGP —2 0 [BRFA BEREIRE MR - AL
DU NHRERATED - BN BE - SR E - SEEWAM KU EE SR EOH
DILEVIEEIARER - ERE T ET AR AN S0 - RRE CAE R R
Fo BRERFBERRAR - S F U AR S » FTLABAESRE—X
RERRIVIEIL T > LERCE SRR - [NIE > Dr. Rhodes 5888 FHELE =
SHEAHEREE 1 HFRER R AR 58 iRAEsT 2 (H R AT A (EE > AL
HI P S AR EE T AR E Rl HY B IR FUE S Bt e T2 R -

12



2. BEST PRACTICES FOR SCIENTIFIC EXPERTS IN ENVIRONMENTAL
LITIGATION: A CANADIAN PERSPECTIVES

Speaker: Michelle Jones

IRBUA A A AR - R AR B A IR T
HEEZNAE > SNESRANERE T HERE - (FRh—HEx > AMEEE
FIEE > B TESE > A RERIENTSTHBIE IR - BRITERATR IS EHE 5 HY
RETT > et E A SRR E R o NI > BRAVEREAEE - ZARAIHIRE
HE ~ e SRR H o I BB Aok 5 BUN RS T B bR - BRI S R
BERERE RIS - MR B IRFAVRERE T » T REEERETHZ S —T7
FIPREY, -

ur

3. ENVIRONMENTAL FORENSICS - COULD IT BE MAGIC,
Speaker: IKen Scally

Dr. Scally FyEEiEEak (B2 > 31 Chemtest A SR - fE ARG L
BV ISR RES 24 FHVERE - TEIVEEEESES O - Albisd
TGAANE N TS AN E AR - RN SR RSN s R B AT
HEFPEA =

(1) GC/MSD fEE2F a4 E Y

) BEYEEM(Z RIS EL)

(3) st EZELE » 6 LUETE 2 EL(A0 star plot)

Dr. Scally Y3z e5 L2 ACHAERIEHR R o (CTESUERE n LIHIET > 75349
J& 1 e SR A R JE B SR o H BEAE & ) n 2EE 15 M BRI £ < il ¢ (Bicyclic
sesquiterpene) * m/z £y 123 > &=  FE{F 2T FHIE (Alkylated PAHS)TE £ HAEEAL
&) AR 7 HACR B8 T RRsE(Pyrogenic) 2l fa (b (Petrogenic) » MABEACFEIR
{bEYfE SR HERA TR NS IImES - no E R A RRE - 574
TEELFE K RS FAMOK K - NBRIERE THERE - JKE - K788
FAEALIES: - CBACER A B FUH DU SR EL S - RIE > S5 HIEETAEYIRY
A IBERIAIEA R - 0@ ~ AR S 7 B R R FSEHY . Co~Co-alkylated
naphthalene ~ Co~C:-alkylated phenanthrene % Co~Co-alkylated dibenzothiophene

13



GC/MSD [&l3% - PRELEENEEIE - T Es 52t E - Dr. Scally 3
P 77 2R LB [E R V2 B L 22 R (8 T) - B/ B A BARRRY 23RS &
ROTEIE 37T - AEE(EER S PR EE FYITE - WA A e 2 RIREIL
T > A e Christensen A Larsen ZEIZAVRAR o S50 » MR EIE EEET ¥ &
HyEt BB AR B (E ) - AT UE R e MR A B - ixi% - fE4R
B — Sy GOMSD EFE 2 IRy E R - R EESE T EHE T/
(Octadecanoic acid) » {EEEF1 7] LB FIZA L E VIR ()

B = ~ SR GCMSD [ElRE

[EPY ~ Co~Csalkylated naphthalene -2 GC/MSD [EzE



B 7L ~ Co~Cs-alkylated phenanthrene 2 GC/MSD [E5E

& 7S~ Co~Co-alkylated dibenzothiophene 22 GC/MSD [zt

Bt - DA star plot 2FRZETELEER



&/~ AT RET R 2R R ERY Alkylated PAHS

(&1 ~ nCr/Pr LB BUR Ry Y AL ER B (X

&+ BCEE s S E R E R E



& +— ~ B4y GCMSD ElsE

4. EXPEDITNG SITE CLOSURE USING DISSOLVED PHASE PIANO ANALYSIS-A
CASE STUDY,

Speaker: Jun Lu

Dr. Lu ZFEBINNGIATHYKSOE B T2 E AN - A 1 4F E s
TTHSH R IR S B - BRI R O AR~ N EERE i -
LA ~ BEEETEDL - S S5 AEY 54 HERIET 2 TR - Dr. Lu Bl Ay AECOM
AN FEIVERFERAMTEZK - Dr. Lu #HENEE—(EZEPIERE © SikE— (@A o
PHERHTHY TR » 34 /K054, IS ek S b EYI(E - ) « AR
AR B It S (R B A 517 I 5 (Low-Threat UST Case Closure Policy) » #3854k
FRFIHT AT A — (EAR TS A B AR A5 2B (plume) Y SRR » (752 RS
T3~ SHEAE LR RE SRR LSO T AR FIEVERE - SRR AR RS ALE R AR 2

B o 28I R BRI BUEA & DAERR 5 ZL B BLE (M GERE S5 0L fERE - Frllgh
EERAFGEATHE P TEIEW (no further action letter) * AL > ERHIFLEFIM
7KEEtf PIANO(paraffin, isoparaffin, aromatic, naphthene, olefin)sk {73 #:1 Te2 B LLAE 4T
ARERHL T A RS - B = R o thramizE - Bt > (A GC/FID 2iantd
TGAHHFESUE R - REE - RIS AR S M - R A [E R B U7 208 B GC/MSD
BTN - FPREER LA E— PV EIE ST - B R S5 HE R
sl o S S R ¢ 3 (B N AKER 1 (EEDRIH T Y NAPL A 1 -+ 825EPR(Soil

17



boring) HUfS-AIHE T 7KEE 7€ PIANO Béfr kiR BBV L&) By Co~Ce-alkylbenzenes i1
methyl naphthalenes > NG 2L 11 {EECE AR ETTILEEFG AU EEE S - (ELLE R PERERLE
FEATRICE-PY) - MW-5 BRI Y22 Bt E B E A AR A BB 2 52 - stk
FSALE B GG AERE - MRIZ IS S8 - Dr. Lu 285 2/ W EFUHRIR A -

TIEPRAUTHY SB-10 7KHEEL MW-10 BRI oy NAPL %2 2K H AH R AR -
Dr. Lu 75 el Fag AR RS 2B 22 B Bk 5 245 - Rt ey Zest
HEA A REERAGHRER

-+~ SHEAYH T KR

[+ = ~ TR E



[l PO~ TR L 2B (E R = B LR

5. The Future of Environmental Forensics,
Speaker: Paul Philp

Dr. Philp /Zt/8 B EE V% » Ryt ERALER G R PRE B A s
Z [ HY R AR o BT B 5T Ry FE RO JE A B A & B E B 5 & Gas
chromatography-isotope ratio mass spectrometer, GC/IRMS)FASUIRH Sl - iR E
Ty Mricilo e N R R B & b o BRI SR FR A DA T D A A Y &
Z=

(D) J53Y) Ryl A b an?

() BEAZEGHRINRA - EW—(EE R FE A5 AR Y

(3) JRHIFEIA %A

4) I5FY R AT EAL?

FAHE R 2 —(E R FE R s SO LB - (HE2E0hm S -
Ry SR BLH fn A R = AR IAREEY) - B DAEE DA R 2 (8 o B 07057 SOt A [FH
JREROREY - B E EA R A RE A g s (R o N E E R
MEENAR  (HSYENEE R ERERAE - DL AR S e [E] i
RPN IHEER - BT MR E R 2R AT U A - Dr. Philp thAFAHY#H &
R FRZELE (@ T T) - ZERTEREE RAVEELEY) (£ EEEM L
TEEAGE(LILEY) - KETEZELE - SE B = A B SR SUR
HIEEE -

19



(1) Fluoranthene/Pyrene
(2) Benzo(b+k)fluoranthene/Benzo(a)pyrene

(3) Cl-chrysenes/C1-fluoranthenes+pyrenes

IEE41 > Dr. Philp B 48750 E SN 0% AR+ 7SETR © AR iR [E4E
1A= REFE 3 (Octane index, O.L) » J7A2CATH -

_ Iso#T
nCq+nCq

Hf s Iso fRFEEE > T RFEHZE - nCT7 Fl nC8 43 B B BEGERIEENE © (B A
K10 AR EIRFHARYOH - HE e e Boa R ERY oA -

Kaplan et al.(1997)& tH =0 4 AR AR B B Z50R1 — SRR E 2 ER{ERD)
A LA T IR -

B+T
EB+X

TRIZEPRIGHEFA EE B = AURTFE » Rb B 1.5~6 2 > ForBURE /N
7> 5 4F » Rb A0 2 HEBURR - &/ 0.5 B 10 F£LA E2Z 80 - th77
JEAE P /KAR » T B R BE IR 48 4 — ZOBURAVEHL - 5540 EA tE MEAIRR -
EHEMERY K~ B REE RS 2R - FrblE bR g HEER - HIt
Kaplan et al.(1997) 21TV (h Ui A A iR S A= 5k -

Rb =

[l +71 ~ et E T

20



BTN~ RMEF A

T (years)

B+ ~ DL BTEX J& S S5 2 i A 17y

BRI S UV ESF » ST EREEHE AR A2 BASUEF D - IR
Gil Oudijk 2005)5%FRMYFEFIZRET T - 5[H— Ul S B ENVEIR(E /0 > 2
PR UHPRR UL RURE (D - (B2 ER - SRAIEDVAAEAE SR > iR
A ERE P e 2 RER RN TS MEHRE - S5—E7AE
FRIZVUHB VB L ACE LR » 12 1970 F-ABALEE] 2000 ££AY 30 F-2 [ > JUHHHY
R e LR (E Y B A BER (A fHRE(E 0 > BT AR SRR ER 2T -
At Ll sE a2z T2 U] DU ROROR 1) (HE(E R AIRE - 572280 RE
LU DB Oy R R I ARREM: - AR T URE SR 273 - SRR - £
AR -
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Lead, Grams Per Gallon
n
L]
M

1820 1830 1940 1950 1960 1870 1880 1980
Year

1l AN Wi s Rl S yerm g e o

YEAR vs. LN T8
LN_T8 =-157.7 +.08032 * YEAR
Coirelation: r = 89182

40

35
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Source identification of bottom oil spill by
diagnostic ratio analysis: A case study

Te-Kun, HUANG", Chi-Wei, WANG", Sun-Long. LIN', and Jien-
Yu, LIN?

! Exploration and Development Research Institute, CPC,
Corporation , Miaoli 36042, Taiwan

* Presenting Author: 155667 @cpc.com.tw

Bottom oil, upon release into a freshwater environment, separates
at the surface of the water by density into LNAPL and DMNAPL
fractions. The LNAPL fraction is dispersed by tidal action, while the
DNAPL migrates downward under the force of gravity, and sorbs
onto sediments. Consequently, obtaining a representative sample
to fingerprint the spilled oil is difficult. This case study performed an
environmental forensic investigation focused on  source
identification of a bottom oil spill using diagnostic ratio analysis.

An oil tanker truck camying bottom oil overtiumed on a highway
spilling around 6,000 liters of oil into an adjacent ditch. Oil supply
company employees took several days to pump out and recover
the oil from the water. Five days after the accident, a significant
quantity of oil was reported in the harbor water. The Environmental
Protection Bureau traced the source, and found that the oil came
from a ditch in the north of the site. The company was strongly
suspected of illegally dumping the recovered oil into the ditch. In
order to determine the legal liability, we were asked to characterize
the samples collected by the Environmental Protection Bureau staff
to identify the source.

The analytical results showed that the spilled bottom oill mainly
contained PAH and a very small amount of diesel as a solvent. The
GC/MS total ion chromatogram of the water sample from the harbor
indicated that the hydrocarbon had undergone serious weathering.
Therefore, fingerprinting was performed with diagnostic ratios of
PAH with similar weathering rates to the hydrocarbon. The identical
ratios suggested that the hydrocarbon in the three samples were
from the same source. The data were used fo support litigation

against the responsible party.
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