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Sustainable remediation

D
(2) Groundwater reuse
3)

Regular program and policies

(4)

Site investigation
(5) Risk assessment
(6) Bioremediation
(7) Emerging contaminants
Environmental forensics
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Vapor intrusion
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12:30 AM Solvent-Based Sampling Method r@ Noﬁﬁ;ﬁons
) to Collect Gas-phase VOC for
01:00 AM i o
Performing Compound-Specific
Isotope Analysis GENERAL LINKS
Gallery
* Print Program
Part of: Session 08: Vapor Intrusion | >
* Partners, Sponsors, Supporters
02:00 AM Distinguishing Between Indoor re
02:30 AM Sources and Vapor Intrusion Using * Exhibitor Directory/Floor Plan
‘ On-site, Real Time Analysis -
Lessons Learned
* Conference Homepage and Registration
Gallery
Part of: Session 08: Vapor Intrusion | > CEU Information

02:30 AM An Evaluation of Duplicate Results r [ Exit Event

for Multiple Analytical Methods
Demonstrates Differences Between
Direct and Canister Sampling
Approaches
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§ Preferences
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March 17, Applications and Enhancemegts .for
5005 Groundwater and Soil Remediation
Workshop 03: ITRC Guidance Document:
1:00 PM - 5:00 PM | Implementing Advanced Site Characterization
Tools and Recent Updates
8:30 AM - 12:00 PM | Session 01: Sustainable Remediation
Workshop 04: Evaluating Alternative Vapor
8:30 AM - 5:00 PM | Intrusion Strategies through Simulations Using
Data-Rich Case Studies
9:00 AM - 12:00 PM S§ssion 02: Integration of Remedial Strategy
with Groundwater Reuse
Tuesday ) ) Session 03: Ongoing Topics in Sustainable
March 18, 1:30 PM - 3:00 PM Remediation
2025 1:30 PM - 5:00 PM | Session 04: Remediation
1:30 PM - 5:30 PM | Session 05: Regulatory Programs and Policies
Workshop 05: Advances in Applications,
Techniques, and Interpretation in the Field of
6:30 PM - 9:30 PM | Environmental Forensics
Workshop 06: Regulatory Perspectives on Vapor
Intrusion
2:30 AM - 12:00 PM Session 06: PFAS Site Assessment/Risk
Assessment
8:30 AM - 12:00 PM | Session 07: Vapor Intrusion I
Session 08: Improving Probabilities for
9:00 AM - 12:00 PM | Successful Remediation: Best Practices for
Wednesday Rem@dial Desigp and Implementat.ion
March 19 1:30 PM - 4:30 PM Sess?on 09: Env1r0pmenta1 For.ensms
5005 ’ 1:30 PM - 5:00 PM | Session 10: Emerging Contaminants
1:30 PM - 5:00 PM | Session 11: Vapor Intrusion II
130 PM - 5:00 PM Sessiog 12: PFAS Remediation/Destruction/Risk
Reduction
Workshop 07: Compound-Specific Isotope
6:30 PM - 8:30 PM | Analysis (CSIA) as a Characterization Tool for
Contaminated Sites
Thursday 8:30 AM - 12:00 PM Sess%on 13: Site Investiga'tion and Reme@iation
March 20, 8:30 AM - 12:00 PM | Session 14: PFAS Analytical and Forensics
2025 8:30 AM - 12:00 PM | Session 15: Innovative Remedial Technologies
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Indoor
Sources ¥

LA
i :
Potential

Preferential
Pathway

(sewer line, sump) -

¢ Air Exchange
Between

Indoors and
Outdoors

‘LTAir Exchange

Across Building

Potentiall
otentially Slab

Impacted Vadose Zone
/- Soil Soll Type Potentially
(e.g., silty sand) Impacted
/ Groundwater

VOCs

Depth to Groundwater
(e.g., 12 fl. bgs)
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Two Modes of Operation

Discrete Sampling Continuous Monitoring
+ Manually collect + System runs
samples at strategic unattended
locations & times + <10 min/analysis
» 30 to 50 analyses/day « ~150 analyses/day

VaporSate'v/

7 Vaporsafe fEZEG T IR 3T 520
HEPR N ZE SRR AT R i LA B 2R AR BRI R 5 50 (HE AR
ERT - BERRERMRIEES T - THEEHARARIAE - ERRBZERN
ZESRHY VOC AR - A —EREZRRAR - WA RER BRI NFER B - W&
TACRHEE S - TR E FMLRELE T - HBE R - Rkt AR
AN U 2 IS TR R AL ) » 1 m] RE 2 EE A= PCE = TCE ZERAYAR
8 JE152£E PCE 24 TCE 78R AR e K AR L R ELE Fré@ ey BRkE] - Al =R

SR /Ko By PCE #E7TEERI(E 9) - fHam PCE 2K H ZE Y —FEREH -
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Isotope Ratios for Indooor

Sources

6
Birchweod Casey Gun | Kol i‘:;‘::: Three
Scrubber é ™
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2 Ace Lub-E Lubricant
3z Spray
BE Allaem:s 7200 Glue ]
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% ( il
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- & Cleaner £
£ 5
L] 1/ °
2 Sprayway Broke
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= U ) — / Brakdeen Brake Cloaner
N [ @) Q WTCE

-4 ==
{ (Qj Sprayway C-60
F6000 Slue: Two Industrial Solvent
Sizes

-40.0 -38.0 -36.0 -34.0 -32.0 -30.0 -28.0 -26.0 -24.0 -220 -20.0
Carbon Isotope Ratio (%)

Ratio
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Residence 3 - PCE
5
4
3 :
< INDOOR SOURCE / GROUNDWATER
1 [ (es000Glue) .
0 ¢ -a--;

N
2t

‘INDOORAIR """

Chlorine Isotope Ratio (%)

-35 -30 -25 -20 -15
Carbon Isotope Ratio (%)
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" Advances in Applications, Techniques, and Interpretation in the Field of
Environmental Forensics | 5#Fifi & Paul Philp » B & B 5d fi {7 B K ER SR LR R EHT - 1
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Isotope Analysis (CSTA) as a Characterization Tool for Contaminated Sites ; EFifi & Daniel
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What is Really Present at this Site????

0 Your reports just include:

¢ Results for some “gasoline range”

¢ Results for a lot of “diesel range”

* Target compounds common to both

[ Unless requested, your reports do not

include the chromatograms
So..

In this case.... JUST DIESEL

To have the “whole picture” you need the chromatograms
and
an expert to interpret the chromatograms to “fingerprint” or identify the material

10 JhsndE S A ISTE SUE R 2=

HanE(EIF R DU S ~ IR AR R T o (BRATRERITITE L > LR
b ERBEEE - Rt G ELESER - F - BERNERE L aMELREREE
HUEEY) - MERETHZALEY e EBEAHEN - MRBSURIEH > Sk - Bk
ERZH5ER - SiENR baBRE S 2eDeE(bFR -

A EIACIRAY o i BA TR AR DY AT IR - (E 1 73 48 Sotk an B 1S TR -
Besh - oA S YRR b EY) o D IR AT REME - #EZRAO0E - A
7R ARG PIRIEEE - ATRER BN & A EHH > RrpliEE e
A [BIBROH B Al - INIE T AUl AR - BV BRI EE - IR
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JH(Condensate) B « /UHE R B A EIBAZATEEY) > B0+ (DESE 84 H (Light
straight run naphtha) » {ERZEBERCTT © Q)FeEHI(Alkylate) - A SCHEGERS - $2

BefE (& 11) - (3)EE4H H(Reformate) » B 275 &E(E 12) » #EETEhiE « (L7

FHoHI (Catalytic cracking) » f&FJEHHE b AR RIS &BIE -

Refinery Alkylate

TIMPs

Abundance

|
| oL |

el |,,|[.,_i,||..1|llu Lk e

10.00 20.00 30.00 40.00 20,00 0.00 70[00

B 11 el e

Reformate

Toluene
Xylenes

TMBs

Abundance

TetraMBs

U ' N MN
. il .{dl ﬁ.:im‘l. i !| A

10,00 =20.00 BO.00 «40.00 S50.00 66000 706006 860
n-C, n-C13
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2,2,4- = AN (s0-octane, FEERE)HYEREE R 100 - (1 IEBEE(n-heptane) Y=
BEfE Fy 0o R e EE 1A 18T [ SR & - I B S e Ge B E B e R S Y TR
LIHEE HHURERE T - R &) B benVaaia 5 o LERI B PARIY = e E - A[F]
{EE&YINIAHE A REEAMEIRIELEE - 90 %EEHEhl L 10 %IEBEGEr R E AR -
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AIE] - 20fE 13 Fis e

Same octane different composition

35 4

. M 93 Octane Refiner A
30 9
n @ 93 Octane Refiner B

25 1

Iso-Octane

Wit%

[ 13 AHEREGEE U TP E R (R A &

SOHBLURA FZ AR & A VIS - SR S E Y 2 B T
Hep LAY FralRabib ey - Gkl o B miR & 2R AR
FTEL - B R RE AU AR b AR A h g 2 AL 2 B HYZE (Decalins) © 53H
i DA n-Coo 2 n-Cou BNV IEGERS B £ - B RE 515 48 H IR AL
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oo SR B & WREHAE] ¢ Equilibrium isotope effect 1 Kinetic isotope effect ©
Equilibrium isotope effect f5FEALEEL PR T » A [E [EI A7 ZZAE A ANR-R > [E-%)

Z IR E  FEZ FSEIREFER B R R R E - PIEK-ZERREF
ESHYEMIZ(H ~ "O) A S BAERREKS  » R "O-H ##LE "O-H #5584 » %
EZREEA AR AR - Fr LG R FE 788 AE H < Kinetic isotope effect %427
N[ R ERESAY [EI 22 2 R SEREER TS - B 5 - RILEY &8 55
EE R EE
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N EACRRERR > S5 AYINIERIREE - fla > BRI E R COBHE RS

HEYUIIE » HEERTIYIT B R ENRER£(0) - BTG
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Combining CSIRs with GC/FID and PAH

Ratios adds Confidence

Background surface soil range (tstdev)
FIiPy =
1.39

[
=

—

BF/MP =

(Wn

..IL 1.29

813C %o

Combined GC/FID and
CSIRs identify sediments
contaminated from 2 or
more coal tar sources

3 _NEab UWES aoy pke FLR BA/ BBF  IP_DBA - FliPy =
2MN CElFL ANT  PYR  CHR  BAP BP 0.75
Y “~ BF/MP =
T e 0.41
158

& 14 SEGETRERM R E T T RS A i (F
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TRIE T4F AR e ~ fHEFAIE(TIACERCLA) | - WG BARESAE  HRifE
PFAS {b&WtEE RERYE - NIAEEIEMNERITE ) sHR (B AR - B
T~ HISRIEIRLS, - Jag/K g PR SRt A B S5 53 A S R R /K R R KUK A T
PRAE o DIINAEZE IRAE S HE A {EF PFAS - BFERCEE - (Eifldh - REH)
om ~ WH B mEENF VEES - W R ] BIWORT AT HERC A ZE & Y PFAS

SOE T PR

#2002 & 2022 £ - &9F 85 ekt PFAS IR EAFIESNE RS -
%1 Fluorotelomer alcohol (FTOH) ~ Perfluoroalkane sulfonamide (FASA)A Perfluoroalkane

sulfonamido ethanol (FASE)Z - ENZER@AE R % » A& 15 AT7s e
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e 5w B2 > PFAS ZRR A RIS ATREFAERY - AJRE R/A RIS TR AG PFAS
TRMEHTSAT RIS © PRAS ARt  RE/KEHREAR B (AFFE) R E I T~ 7KHY
ik > B HACRMNZRES - BELUETAEERVEHE - A=z B any s
AP PFAS BREER( (T ~ FREREFRSHE PFAS IV FAEFRE 8 - WA MEFEE R
W A g EF SRR o 1 BB o TR ER 3 o 53R 25 2 0158 AR

PFAS 1F 3875 5@ iy iy -

Nonstick cookware
(if heated)

Waterproof textiles
(clothing, rugs, etc.)

Shampoo
i [ ]

Cleaning products

Indoor
‘EI"' air PFAS

sources

L ]
. @
: o Commercial
Paint and other :
consumer chemicals packaging
(e.g., waterproofing sprays)

Outdoor sources

Nail polish/
personal care

15 Z=AZER PFAS KR
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TARREBUASFEI - AXMEEHE 5548 - RAEER/ARE R ER

FEEE R E RIS e DR S AR & R th s &l I H

BEWTET GRS RN LA RARER - HETH5 AW P st &
FAWY)  ERUNMERIMHE B IR - (R NS R (5 R
bz o LS > A EiE IR BEGRE - kT BB R AT S R 3T [ESE(E PFAS
EEELSHWY) > FOREL LRSS L IR A R R
W2 > SIREET SR - WERET MBI S s8R A T A 35 e
PRAS FIZCR AR B R M 725 R i AT - 2R E Bt H B AR L =565
2 BERHE - EESSEEBUTAYIREREE - SR E S A 0 B
TEEHEEN AN T TSR PR R T RO e A P B 2 o

MHESRHEITE R - RERMRLEE SRR E S ErES - BEREN
mEimNEE A g A E R NIEE - (ERERSNAES VR AT
PIAHRHH IR S ~ Sk SRR R B B - B T &R (E AT
GC/FID ~ GCMS » g et e FL R ELE T - e ST BTt

5
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6 "C 3hTE R 2 650 354 -
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ERHECHE P a fAEY) - 28R AR PFAS FrEefH A =T
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