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Evaluating

Bioremediation Agents
as an Oil Spill

Response Alternative

TENE Ryl &2Vl B aRedlr » SOTH B R BKEG Pl a5 2y
VAL o FLsEEg - Dr. Tsao &G IR ED G H B G = EFEEL |
Stagel : JETEZE](Source control) ~ Stage2 : J# % (Bulk oil
remediation) ~ Stage3 : }%&{&(Restoration) - [l _F = {FF& EL 3 SR A i
FERE = (BB - e ROy EEEE b > 375 i Who(Hi3fE)E) ~why (K
A REEE) ~ how(UA E&65) ~ where(C5 (i B) N - DAE B I el
FORRMAT » FABITOIE A AT 8 TR Z 5
A~ Trek -~ BSRIRRPIETL » DUREREZ 572 - Dr. Tsao fftf& 2 #iM
BEEHTRHEERAGREE - H A2 R 3 R Bl B B o i e
iy » EPHIE SR T > 5% - Dr. Tsao 2 EIRRIER B 45T &8
AEE - ik B AR e Rl R a RS R R = NIt HAT
KRR &LV EYR R~ % Ky F - thsEgH Dr. Tsao 22 7Ry
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SEEEETH S BRI AR
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Harmful Algal Blooms
in  South  Florida:

Environmental Causes

Dr. Larry Brand
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Consequence.

IR - AR - WS o (H ISR B /KRR I AT D5
JE - Dr. Brand B2 T BRI BT o DUR MM 8 S A s 2
SEE)  FEAERET - N 1970 EREARIG K BB HE - #
TERFRTREAVADRI NSt B &R~ WS E > pYE R Z R A B AL it
TKZ B - AR E B TR G A HI T /O A RIS
R EMERCFERE L - RIRIGHS HAESERR - RHERR
PR T HREREAR S WARREI AR - REE AL RS
ER RRET BT EERAESEEIN I ash SR EL -
PRItz 8h > SR e 4 —TEfE &y BMAA (Beta- Methylamino- L-
alanine)AyTHIEEEEER - AIRE(E PR HAE RGNS - ISR 4L
BUE ~ TEEARTUIE ~ B Z= 4 MR SR (LE SR - Py
LAEMEREM - BRNES B85 BES > alRESHNE
W NBEIR Y R EE - (AL > Dr. Brand 22 A H & R EEIHY
TEHRFERAEIOK -
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RE SR [EI AR SETIr 1 4
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Technologies,
Methodologies, Best
Practices for
Distribution of Liquid
and

Solid Amendments for
Chlorinated Solvent

Remediation

Eliot Cooper

IEER/FSE £ 2255 H Cascade Technical Services /3 &) ({5 HALBRFT S8 g
RET—E REER AR e R - LA S R BTk (A8
BAGHE - BTN - 248 BEERE - BRETEE) 0 TH
Stk 55 KoK SO B % - 1EF ] Cascade /2 B S5 fERYVEREER - (KIE
St E R - (€ B REE AJEERL i (direct push injection) ~ 7K TR
Ffig(hydraulic fracturing) ~ A ENEUHE 2445 fir(pneumatic fracturing) ~ 73
g2 F:(injection wells) Bz )3/ i 5 (shallow mixing) S5 1Sl - 58
SERINYIERERE ~ B~ RS F R OREEE Y 0% - 1R 8ErY
PRI Z BT EERR ~ BT TR AR R - BRI
[T UPALE-=5-7

B
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HHRB A MBS
JEHYEEETRNE &L
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Strategies for Applying
Reagents into Low
Permeability and
Fractured

Media: Lessons
Learned, Specific

Challenges, and Best

Josephine Molin,
Brant Smith,

Fayaz Lakhwala

IsmE A VSR SR LB AR - A IR At B H B R Ry BETIE A v DU
FITEEE A E RO BN H 3% 42 S « AHTFea S B0 2 MM g Rt
WERRE TR AL - A EAE LSRNy - B G R B

(RONZE—(EEMHET > HEGEEER P08y - HEEIEE Y
Y - HEREEEN > SR 28 IR N E M E - R ER
BB RS - (B S I BRI - SR B SR
f > NILAESERI ARG b RS s (B i SR EEf -
STEEEER o EHCOE ARIZMIGRA ZE i) b5 o LU R AR 2
REBRTEEIE ~ KT SR BN R T AN B S5 K L8R &AL

F o DURREEERIM S - 2Ly N EERGRE - SRS R B R %k
J& R 2% IRHESE > A REE(RIS B EFITHE AR B > IS - IR
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Practices RREER R Sy i (B AR S B B A 8 ST AS R EE R B IR BEBIY

TEE i L e 70 B Pt 2 1R B Y - I P/ K TR B R BB R A
W RGEERIE - B SRS IBIRAAF ARG IE S - Ih pEERHY (s - 12
HEZEGIT - EHC SEEMZVI) G Fe™ > Mg imiliE LTI
FUsUBE TRHE A T E - TR SRR R2 AT SR B M
st 5 > HEERIRYE I BCR e S 4 ([EREMEREAR -

& QBT SAH R
I= 7> Dehalococcoides
At E4E4s
Dehalococcoides
Social Networks in
Chlorinated Solvent

Environments

Sebastien Cecillon,
Timothy M. Vogel,
Megan Altizer,
Anca G. Delgado,
Rosa

Krajmalnik-Brown

BEBF SRR BRI i S B IR B T Pk A S SRR % > TR T A%
e B AL T R RS AR AR R BRI - D FE TR i 2
MR ZIHR =R LIHGAHI L3S > FIH 16S RNA EfFEmimE
DNA JEfFHIRIE R - AL AR RS - ML & ST
HIR - BTFEEEREBUR - BE(EFHVEREEES T - bR T PRI &
B MENIESR - ZBBESAFEEAR - AN REEFTAE
TSR IIRE AR - DL TS R n ittt Kb & &Y aHY
AWIFK - ATHBIE R SRR P AT R B R EE HE

ITRCHYZ ZId4:- 1%
BTN ERR
HEREA Y DNAPL J5
R A E

ITRC's Bioremediation
of Chlorinated

Ethenes: DNAPL
Source Zones -

Fractured Rock

Ryan A. Wymore,
Tamzen Macbeth,
Naji Akladiss,
Michael Smith

AHFEE ITRC 2 AV g F A ARV SRR - & e H R
WAYR BRI EAGFE AV - A Li2H
http://www.itrcweb.org/Guidance/ListDocuments?TopiclD=5&SubTopicl
D=3 N#EHBASC (A - IS4 REA AP 1SB(in situ
bioremediation) 4 - FFA 2 (@] 1 25 HI0EHT N IR
LIS ~ 2 25 A ARl - s TR B AR R R R R
B E AL Al% - DNAPL 17Ky G Jusiert - (R Riatt
FAEFLIE F o5 s H AR E i1 T K YRV N 22 25k
P2 2-10 f5 - MAEREE T » BEFEAVSHIRHY 244 - 1 H DNAPL

Applications AIRE e A S H) - A MRER AR B S R nRE R — Lt g i
AP RIS A A RIE -

7 | 1 3{E(E2EMHE | Kent Sorenson, Dung | AWFE/ESEEIEYTHY ESTCP #Y5HEE( ER-201430) - 518 & i/t
SRR | Nguyen, Nathan 3¢ 3 IR ESE - 5 s SR e B Y BB M (KB E N
ARigorous Smith, Michael Y T A T By B RRE - PR PR e TR B R EER G
Demonstration of Lamar, KB E R AOEA) 2 IR ZESE - I H FEFERNE -
Permeability Hunter Anderson, BB P R B Y R AR AZERINT BRI o BHISHEAE R
Enhancement Gord Guest, AIHD > dEEmE R EE )T A B ARG AT (KT

Technology for In
Situ Remediation at
Three Low

Permeability Sites

Robert Kelley

o] D EEREEEEEOR - 555h o mra AT o w] ORISR
=4 H IR R EER oy B I R RIS &R P DAHIE 5 2 H iR
I e

KA~ RIRE PCE )5
FL{E Y B R B

Friedrich J. Krembs,
George E. Mathes,

A GRS —BR AL TN ~ 1975 SEREBHAAME (FAY TR > IUEL
% ZR8 I R EATS ISR S AR E T A HE KR
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Combined Active and
Passive Treatment of
Large, Dilute PCE

Plume

Mitchell R.
Olson,

Katie Mitchell,
Michael G.

Sweetenham

HEFIEE R AKERELIAE 10-25 BEIR - iR E s S
JLEIRT AT T 25 JY IR L FEE 2000 SEIR - #8348 MCL 195
FLHITAL)H 40 JLaA - (H B SR AN & IS0 5 A A (i b
B - RILTEEO BRSNS FEEATER T 8EOE - HRERIE
i (institutional controls, ICs)ZH#ETT » HiAEHEE N E R T g
RIS HE N ER FH E RS GV T =0T » B SRR = (E
RIS HER S A E > BRI T - IRRE DMK H AEE
55 E T 5 AL RERY R T > BRI BRI AE D) ISB(in
situ bioremediation) » &% 1= ZAVHRIE R Rk 5 2R AR
CAHEEE - NI TRAY A S B A YR ERS - (YA
B DFFERL - BRE TR S AE > A BT RIS
HTF S - REME 5B HLEE - 38 T —EEY
[ JEE (33 [1H) » 2015 AV T BRI RAEHIE ARIE 3% F
(B R AL S 3 150,000 findy @ HbskavE SR A EEIL )T
ff5 3 ETT ©

T2 FR7KH PFAS B
iy

Technical Solution for
the Removal of PFAS

in Water

Jurgen Buhl,

Martin Cornelsen

EHEIEENY)E  (Per- and Poly Fluorinated Alkyl Substance,
PFAS) Ryilt FBISE B R EBERA T HY 555 - B85 25 Pk E IR
EPTRIEICE R » AT ST B B4 fy G — B B 5 B i B
AR ST T /K PRAS J5 A4 REERR FEAYRTST o AGHEH T
7K PRAS BT 5 A% RIS i iy 777 po/L (§9F 48% /5 PFOS) »
YR By 357 pg/L o AWRFERFAL 1A [E S E YRR M bR
HET-2cHR ~ FORIEIE ~ 202E % T FUETT PFAS YR HE - BH5T
4 B BE A e se4S s (micro floces) Ay AL BRI » il &
AR VIR DE MR S R M IR - T DA R B
/KR PFAS » 525 7] LB 90%#Y PFAS -

10

TMEHARE T4
FeiT * RS
A

Next Generation
MBTs: A Pathway to
Precision

Bioremediation

Frank E. Loffler

VEE YRR HESD - B N YIIRE I (E B T /K05
TVl B LB R T g - B AE VRO A T A HE A —(E
AL F5A7E Dehalococcoides, Dehalogenimonas Jz

Dehalobacter 7= = {E& Y ERE - o] LUK & SAIEEPIER
HAEE AR » B HIEEEA reductive dehalogenase(RDases) » A
DR e S am ~ SR RZ SR - FHAPEREERY Frank
Loffler 3% g " kEHEA Y%L A (precision bioremediation) ; 19
b o HATAYRiTm = > I 2AFIH gPCR #E{THRFERY 16S rRNA
gene sz L ERTE RDase gene 1 By AR PREd) (biomarkers) » 7€
TRt MR FAEYIFERNEE  RERRBES S I
fige 55 (2 DNA 1Y 53 A7 (% AT KB AR AR PRy 787
ifi RNA ~ & BT > A I aEE— Pl R A Y A
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HIER » M L > ATLUFI A 40 QuantStudio 12K Flex
Real-Time PCR System ZE4 1 » 4741 224 target genes » 7R a] Fl|
F E A& RS AR T g H mist T R ey AR YIRS

[ (biomarker proteins)  [RIIFEAEARARAYE AR P EG G - AT DIF]
77 5L RI4H (metagenome) s T figth T ER SR HR RIS A= WIIREE > Il
JE FH'Rs RV ERITRHY 165 rDNA B¢ RDases 2K | iR i 2 & (71
MR AR B G A B ERYE )] i FH QuantStudio gPCR
system ] DL SRR SR B EC AR SUREFAHRAHY LA -
quantitative proteomics (qProt) Al A] ATEUHIRT E it S0 BR s H /&
HUReR © i3 R A HI A YIIRER AT R ia FE R » AT PAGETS 3R
AR YR e B D BRS BI5e BEAY T g - A BRI IR 2K
BRI SAIER -
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B REE A ERE
{ERBIA W i
HIREWE ~ TCE ~ 812
TR EEH T HT R TE
Novel Use of Mass
Flux Mapping to
Optimize Large-Scale
Biobarriers for
Treatment of
Perchlorate, TCE,
Chromium and High

Friedrich J. Krembs,
Dan Gravelding, and
Mitchell R. Olson.

FERFE R DAL RS 8 o4& (Mass Flux mapping)#y 5= - e bEY)EE
SETSHIRRY < PG DA 3D fifitn /K il EREEE - =8 LN - $8E
PRXEPEYTE R R #E[E] - Mass Flux (L5 B SHE ST
IKEFE ~ AKITREE ~ N ACT R ~ KSR - ARSI
A J=(U.S. Department of Energy) JAEINEY— iz )5 A5 hE R B I A

YIRS 6 2 SRR ST - 45T Mass Flux By - T FESIR [E 544 it
THRVEER R YRS AR F AR T Ao tiisdt
LRSI R TS 240 > DI HESARREE 99% FFH % 99.9% -« HLHf5T
HUR > Mass flux 22— (BN EYROERETAE I T A » o] T

TOKHSRYIR BN E - AR HEESER G RRIINE -

Explosives

12 | J5EYE EHEES | Dominic Giaudrone, | FEBFFEHI A 54 E EHEE DIETAL 21856 R 4R AR BEZR B AT
{ELIFFE 2 fESE G % | Tamzen Macbeth, %M 5 2R B R E IR AR N R B B RGBT - (HE A
WA R Randa Chichakli, TSAIHEIAT R > A Rt 5 R AR ARIBAE B BTN E
Contaminant Mass Rick Chappell, HY o BEWFFT Re—Z2BI53 T » SHEAL A FE RN — IR R e Sk -
Discharge Reduction Kira Lynch, Chris B SR R 8RS8 BIE T/EEE L EHE - SVE - #i K
as a Compliance Cora HhEHERHE(GETS) S 104 » 4K 25 fERVEE A% - kB aRGRi R
Metric for a WITAH » 2009 FIHE 50 H D 90% H V5 39RHE 2 M A HER
Multi-Technology B TN OAE &R E T ERE - BRI EEYEEE -
Remedial Action KLl 4 FEEEB1% - RETBD T 87.5%0 7544 -

13 | FESAAYEEJESL T | Hanna Temme, IEIAZE PR B A AR Y & ERNVE Y E (CI-NOM) 2 4: f%
TEREENTEER | Paige Novak fRIVIE > CI-NOM JZ F IR iy A e B & s b T A
INATYE (CI-NOM) AR TR T TEERE HUR SRR « ARWFSC A LRI A
HY AW i AR A ARTTHATAT » DURZ 2 SRR 5 A e B 13 > DL
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Biodegradation of Vet & g5 LDl K BaEE t CI-NOM HYAE RIS TE - i Se4t SREET » 25
Chlorinated Natural S EAHYTSIEE > Bl CI-NOM Hy4= s BT S R RS2 > FE A [E
Organic Matter in B CI-NOM HAMURAERER - AR ITHE#EHE
Contaminated and CI-NOM Z [t 1 - (B & AP 5T > CI-NOM [ fi#
Uncontaminated B8 o RIBEAMHD T 24558 - (R BEAF - [Ff#E CI-NOM HYET#
Sediment and Soil A EHEA T AT AT & Dehalococcoides mecartyi » (i 2 HEHLE ©

FEEEFEN BRI RRE Z 280594 TR EMIIE R E
' MRS 8 H AR EIEERAEHEE -

14 | &SRS L ERERE Kos | Mitchell Olson, BEIAZE A RO S OB 5 - B TR R T L A Y BB A 7
EEALST L BG | Fort Collins, 7> DIEHE SRS EBEEHIREY - BRSO EUEEAZ EHRHRIZ K
Ve ey Wilson Clayton, LR BRI E2AA SE AT EAL Drilling Engineers Inc. t[Eb% 2 Beify - 2t
Cryogenic Core Tom Sale, SERRATID E—(E PR RS EAYAE T (& E AR T AR 2
Collection and Maria Irianni-Renno | JEAY T84S (5 I N EAHEL S 8 S50y A Y B InfE e st e i+
High-Throughput Core | Rick Johnson HEREL T - OGS B =R 2R H 510 mg/kg [E%E 0.3
Analysis: Post- ma/kg » SSALEGARRE 99.9% DL | o SHANE A AL B EEEUCR [Efir
Remediation BZGH > AR I E R T = A LR ERRAIIETY - T iras R
Performance BUR » F KEREREES - AHGEZEETY - BRraEEiE
Assessment WH&ZIERFERRIET -

15 | —JRARAZFE T | Y.Guo, H.O" Neil, | H/*HATLABEI=EREE SR EDHZE RAR I E B2 - HA 2t
MR #EIZ( VOC | P.Dahlen, and P.C. | FifE s Eh=UEREER T il 815 BEAE BRAE I /AR DL A4S 5 - REAHSERY
PRERAVIERTE(LIB | Johnson. Yuanming | H AV R HRET BRI i BURIS RS 2 FHERA (% - DURERE i B (R R 28 =
Long-Term Passive Guo SBRBE Z B3 - BERFSE A F 35 B0 Beacon A=A AR 7E Z B = ERex
VOC Sampling SFHET TR B EUERER B B R AR S A T 4SS LR (USEPA.
Validation under TO-17) » T =2HAERF R ZHE > ohlH 1 -3 BN 4H -5
Time-Varying HWEEESAWI R EEARY) Ba L1 2824 1L1- 2“8 6k 1,1,1-
Conditions at a \apor =8N 284N WRLFE - AL TD-GC-ECD #1
Intrusion Study House. TD-GC-MS #7487 » sriras 588 R - Beacon i s A RN sEAYE]

WO DL SRR 3R 22 - (E BN UEREE A 8 & Ry ) R 2R b s P A
IR -

16 | YIREIREFIMIZ(ER | J. Manna, A. Horst, | ARBFSCRI FHRRE R 225347 » ST AEVIRg 2 Bk - HAERE R &
FIEFREALYEY) | T. Gilevska, G. HYRFIER R IRIE - B RTE 2 R R s O 5 4 M HEn 1 ot
FERERY 775 Lacrampe-Couloume, | W75 F AL EIHVRHEIEI A 2207 - SHESHE TP AR VIRERRRI R -

Compound Specific
Isotope Analysis
(CSIA) as a Method to
Verify Bioremediation

of Chlorofluorocarbons

B. Sherwood Lollar,
S. Dworatzek, and J.

Webb. Jesse Manna

IR SE SR By CFC-113 5557 » B9 A ©°C B *C Efr X ELBIRFA:
YIRRIRIETY  JRELR I AR E A B AR R ZE R > HR YC RS
WelefR - FIF CCIPC ELEIRyEL - BN HIET R VIRRATIETE - 55
SERISH - fE AT > BC/C BEE IR TS 0w CSIA
EA RS A YRR AR e S -
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at a Hazardous Waste
Site
17 | FERIWItERS E [F i M. Marchesi, I. FEBHFER A0 55 iig(BMT) ~ FrEEINL 2= g (CSIA) ~ fEdn
o TAEYIEGiG K | Pietrini, M. Antelmi, | {SEaEUERrS G EDAE B 2R RIENIERREE T - IeiFesht f—
SEBRGHEEZE | L Alberti, T. Stella, | SEREIFSS5AUEE - W25k th &8 R 459 ¥'Cl - °C Bl °H %]
TTASSHE R A. Franzetti, D. firZ& - WHHEBHAIAEERE T (TR - BRE - BAREBRHME
Monochlorobenzene Antonelli, F. de ) > B EELIETE - BIRssSEET - dBCld°H, d¥cid®cl,
Contaminated Site Ferra, R. Aravena, d*’Cl/d?H Bl d°C/d¥ Cl/d’H =R R SAAR R P A E = > 5
Characterization by the | and O. HME dCIA’H R R I BIR E IR 2 55555 - AN HE Y 53 b4
Use of ¥'Cl, **C and Shouakar-Stash. BT DL dBCIIH Y5 4SS5 - SFRIHE P S I E E R
?H-Compound-Specific | Massimo Marchesi | FEEITIRL > 2 S B 5ISRFTEE L5 - SSAME ¥Cl B LU S
Isotope Analysis FANERRIFIE -
(CSIA), Biological
Molecular Techniques
(BMTs) and Numerical
Modeling
18 | FEHIZ2E LA ZEFAE | V. Ponsin, D. IERAZE A TR [EM R A B B B o ) 5 A B B2 E % » T
B omR & L | Hunkeler, D. HIA YL e BUR /K Rz B R ) - IR ER - B
G5 A EHTRE Bouchard, E.L. RERREEORERHY S BANE AKES T - B INE GRS » MRER IRy
Use of Diagnostic Madsen, C.M. — R E H e A LR o Ry REmd i e B R o) 5 AR A B
Tools to Assess the Derito, N.R. 2 DU EER R IR BT - Hese 2 HIVRI AR [EI2 8 LA
Efficiency of Sulfate Thomson, K. Sra, T. | IA#HEE GEFZAYRC > DU EHEIR i 2 55 SGR S A YR A #E
Land Applicationtoa | Buscheck, R. 17 o IehsErv2E T 22 A R RREE b 34S/180 L) k7 i dmetihic
Petroleum Kolhatkar, and E. (dissolved inorganic carbon » DIC)=#y 13C #E{Ta¥Ad » DA A AT H]
Hydrocarbon Plume Daniels. Violaine 75 ALl i T R E i 22 (CSIA) BLAE M5 12 (metabolites
Ponsin mMRNA) - N [EZE TEHABmIGE R - iBcE PRy 34S ala B
EEHIA 4 B IFAE R TRV R MERIEREA BTEX AURERRSE 47
FREFRIE T - 1F CSIA pHrHv&E SR faH - 13C/2H AY4E SR AR
FIR AR B BB RS I T A I IE T8k -
19 | WFERREEIZ/AEE | PW. McLoughlin. [ML B RE 5% Pace Analytical Energy Services 2\ &]i#Y Dr. Patrick

S - B
LB

Assessing the Potential
and Limitations of the
Current “State of the
Art” of CSIA-Based

Forensics

Patrick McLoughlin

McLoughlin #E{T37H] - PRI T RHEELZR AT AT B i
LU B A YRR AL - P DAL A - 550 CSIA Y
AETEEE NHIRER © AT ={E K BRIV R LIRS P BIRFS - Y
e fr BEOR [ ey WU SR 207 B A [FI R R R 0 P i R B[Rz
RS > R REPIELEZE - BEIR G ] R HI e AR 15

T - 1R RIEZE BRI CSIA I SAYTRERAISIE - 7y hlE 2 &
TGACTRIR VTR HE » IR IR LN =R LIHIEEISAAIR 2 H
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20 | LABIFE A 13 | T. Chen, AG. FEBFZERIH AR B T B RIRRRPH » (HR EE AR S HE A
R E(EEYIIZE | Delgado, B.M. TERREAR - AR EM R AR R - RO SR bz v # A4l
HAEH Yavuz, J. Maldonado, | g2 —{E% RAVESETT A > iR E R s—fERE bR - ILRrgeny 5
Interpreting Y. Zuo, R. Kamath, P. | B Al E A S b T R A e - WO Y RRAYIBIE - Hit
Interactions between Westerhoff, R. FelE 3009 HYI5H 118 - i ARRAE L/NF~4 /N - 3 HIDHIE AL
Ozone and Residual Krajmalnik-Brown, | FF&&E(BOD) ~ J&f#EA 1R (SOC) ~ AL T E E(SCOD) LK
Petroleum and B.E. Rittmann. | TIEFEAHRGILEVI(TPHYRE - &EREUR - KLY 40%HHy TPH 47
Hydrocarbons in Soil. | Tengfei Chen g - H BOD EFHVOf% » BURESE ALY E R < (HETR

Feb )l R L &) AASHAE (resin) A1E 75 H (asphaltenes) FIl A 1 4
k-

21 | Fl]F Pseudomonas Kent Reynolds, AFTITIE By 35 BIRTEN P B R REHESE I - AL A TS5 Rl
spp. AE T HATESEE | Neil Irish, Greg i R ENE C4~CA0 » HRE I Fob2l(C13~C22) » [HAHIFEIE T
SHE N 385954 | Mclver, Randall OB A TR 7= (BEKEE BT AY R - e
BRI von Wedel, B ERT B NEE T2 AR AT MR RIAE SR - e R
Integrated Soil FAYRSEN T T - HEFER G =E 2R - (1) Ba—EA
Bioremediation Using A EFIHY Pseudomonas spp FFYEY)EEE © (2) USEPA EAIHY A A2
Selected Pseudomonas SRS EDEMER] 5 (3) FEENAY IR S S (SPS) - RERD TR
spp. Bacteria for the BB > LT 300 M54y A& IBuES I > IR -
Cleanup of a Former FESRET IR/ DAY 90%1y TPH » LUK 95% DL FHS HE L &Y Ess -
Bulk Fuel Facility in
an Urban Setting

22 | {EEEnENEYFEHRE | James Wang, IERASE By Set T IR st 2R B A B AR ERRAY R4 » T 545 Ky
FHRREAELH LNAPL | Neal Durant, IFERFIRESERE SRS - SRR K - B S - Rk
TIAERBMRIZNE | Gavin Grant, PA—fg 77 R 2 » & Hi 2 DAZRSINEY 7 O TRE HE - (I )7 =48
HItE Sl Suzanne OHara, EBHE > BG4I 30 4F 4 gERa52R - STAR(Self-sustaining
Pilot Test of In Situ Stephen Rosansky, Treatment for Active Remediation)& s A R &Ry 7774 - [EIRFFE/K AL E Lk
Smoldering Sam Moore, J7 R R EEFTHINEL » #5LIEEE NAPL © STAR AT H B2 A FH RS
Combustion for Russell Sirabian IS - FEMNEME » REA B E RS - B el S T4ER 8 & RS DUETT
Remediation of Navy g - IBJTAE A MEH: - BRSNS AR (FEZERE AR
Special Fuel QOil b EEFANEMAIRR - NERZE 600 G 1R ANER - A EER B 4R AL
LNAPL at Defense TRAE o IRIBEAEREGEFEUR > sABBAT 5% TPH 2 Ky 14400 mg/kg Y
Fuel Supply Point in 3% - LCmpEE IR » TPH REIRCD 93% » BRI J77A AT A (R TPH
Yorktown, Virginia JRTE o

23 | ATHARE KR4kt | Linda Fiedler, b Ry USEPA #5535 BU B AR L 5 ¥ 5 (Superfund report) s 1%
R KRJEJERE | Carlos Pachon W oS E%S 1988~2014 4ERS Superfund E a3 HIMERIE R -
TGRS Patricia Sinski 75 4088 G HEHET TREA o Horh 84% EGHE B R T /KI5L ~ 81%
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=K
Recent Trends in the Danielle Wohler HISEA RS - 0% A ERIE 55 - J544 L VOC
Selection of Remedies sVOC ~ E&E AT » =#FH45 53%LL F > Hrhlh N /KSR ERA
for Groundwater, Soil, Y S B RSE » HIBEAVECAETUAEN 7y » DL SVE ~ (LERERHE - B 2R
and Sediment at B (RHESAVR) =R E - W KB TAR AR a8 b2 S (b
Superfund Sites. s E o FRBr—HARY Superfund report TEEY 2017 4F 6 H/\FZE USEPA
gk 1 o
24 | ¥j°¥E%E DNAPL 5 | Rebecca Cardoso ABH7EHH EBSE T » BB E SR B S SN2 — e
FUSHEHI %t AR, | Danielle Janda HESHAVSHE - SSAYE RIS EY - 8K - T EK - LEH
fla AR Tamzen Macbeth KLU S B IR S - S sian NEGE FERH - B E LAy
Decision Framework Mitra Fattahipour yaRdir e E I R A (ISTR) B EIM & LAR 2 (LVA(ISS) » SEBUEH
for Selecting FJAH Criterium Decision Plus (CDP) ik a&=T(h MifEEEIE /5 /AR 3K »
Multi-Technology AR ~ AT ~ At ~ JEl ~ BRI e R AR N E - IRIE
Remedy for Complex S 0 ISTR FRAE = FAVIRSE G - 1 ISS{EFE 2 4 - ISSH
DNAPL Remediation ERARAVEBRE A - 1M ISTR Az A= 0V R A ik e - ARIESTAh &S
R EEUGHEEREEH 1SS AT TA -
Table 1. Summary of Technology Evaluation
Criteria Metric ISTR 1SS
Feasibility and Risk Qualitative score Moderate Low
based on hazardous
materials generation,
handling, and
disposal
Sustainability Numeric score based | High Moderate
on SiteWise™
Implementability and | Qualitative score that | Difficult Moderately Difficult
Permanence measures the
complexity of
implementation
Capital Cost Capitol Cost ($M) $14.7 $13.8
25 | &K IRERI 775 | Jim Langenbach, PRSI FERY RO TT7A » FRE—(EShak T Sk Rt oK
EAEYEENGREEE | Joseph Bartlett, HH =S LN55s 7554 H 2002 FEFALGETR G S BdA A A pump

TCE J54%RAZE 451
Combined Remedy
Bioremediation
Enhancement to
Address a
Trichloroethene Source
at a Legacy Hydraulic

Containment Site

Siva Thotapalli

& treat F&)Gk /K1y DNAPL - {HRa3 A (E - HAFFFR1EE 60,000
ST - NILERITRIG TR - R InhIsR YR GHY
TAF > hosefeiasa: - AV LIFEaETE THIES - DIEE
MR - SR AR pump & treat T{EMEITESE TAF - FEZEMIFIEA
fVEE T (e Ry #L{EIEY) ) (Terra System’s SRS FRL) > Al A3 10 L
(R FEEF(SIREM Laboratories KB-1) » FE AZER{% - 5 2140
3 &l F AR RE 2B R A S S B HEST - BOGSERBUR - W BRI ES]
IR AR AR » MMEEE T EERA (JERCA /N L 50,000 55
&) - H#H TCE ARE R AT - REH 71,000 ug/L K2 14
ug/L - HERREY ZSGHE SIS - AR S ERGE TS
R HA LRl AT A s R B R
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26 | JERAEEE R AL | Abe Northup ItEEERR B T — ([ [E] 5 5 A LR B A MR R Y 5208 TIERCN &
BT AR Terry Feng B BENTEEE T =3 il BB LRS- Tisa=U YA
DNAPL (y#THAZEfE | Alan Hodges DR B(E 25 R IERS - ka5 ke g5y Balualks -
Concurrent Application =R B- 8 B R AN > B 1~200mg/L - HAHH
of Biological and FEFRAE > BEAMERE LRI - AN E S EEE A Y FI ST -
Chemical Reduction BORGEREUR » HH5AYIRERE 137,000 ug/L [#{K %2 75 ug/l - K
Technologies to Treat oyt B e R EE - PEEEBIFEH » =TH ARG Al LA RUERRM
DNAPLs in TAKPERGEY) - EHEETRT] BRG]  LHERE
Groundwater: An pH (EERE G IR E HERY -
Update

27 | B LUERRIEES B | Jim Mueller, Kevin | Provectus /A 5] [ {THFEEH9 L2 S L&E8] - Bl—f 87 4 (persulfate)
FESRMET R AEY)%E)E | Finneran, Ramona B E AR S BRI A R - — TS B LS LA (in-situ
HIJ77% Darlington , chemical oxidation, ISCO)E&h{ THE ELA o] S L5 L mgs 1 > (=
Combining Persulfate, | Michael Scalzi HEEEEALATE  MERTIYPIREREF - 5 ISCO 45&
In Situ Ferrate ApEes - BVRTHIGDS A RIE B HHIFE S - Provectus 23 SIRFEEHY
Generation and g7 Provect-OX fy—Td)R & 1B i I i B = (b SRV S LEEH] - 1
Enhanced ININE 5L I T I A% - R 48R B SRR SR o] DURE & E LAY
Bioremediation for [ > SHYMEERSRELAR BE S - Ao DA AR VIR i P RR AU e - %5
Safer, More Effective DIBEASREERE -
Remedial Actions

28 | FSAYRIE T AEITT | Mette Martina FEIAZE R PR 48 AR BR B 618 K F B A R AR ERIS HE R ERAY
EERIE% > N PCE | Broholm TG AR B E] i 2R M S EA L H IR AR 55
VIHBIE R | Alice Badin, Fy—BRRZ N > TEAVSAYIRINE LN > BI5dum B oK
A YA EE | Jordi Palau, BB 2Rl - a5 2R A 28 RACHUZE (vaper extraction) » [T175 4%
[Efir Z T Daniel Hunkeler TRATEF A EE RS - BRI S YIF B 2RI - It
Integrated Carsten S. Jacobsen | /5t H YR Ksi P Al B AFEREATIETE © TEMAE i RAVIRHISS REUR
Characterization of NA | Phil Dennis AW Ry oy TS AL IR E B - TS it 8 3
of PCE Plume after Niels Just Dehalococcoides & 3 BEAV R E ©
Thermal Source Zone
Remediation:
Microbial Techniques
and Dual Isotope
Analysis

29 | FIFIEEHERE T | Kate H. Kucharzyk | IEBFZE2E 01 R 55 BRI &0 ESTCP Hh—IHIAZEETE - FRETAIHI AR
THEFHE—&FEA | Craig Bartling TR AR B —EE R YRR - DRSS L AL = T AL
Y TENE 243 Kenda Neil (MTBE)HYE ZAREARIBIE o FEBHZEILRY 2 (B EIRE P T - Ryortf
MTBE EZHI=0H A% Sk A YIERREID S E R AT AESIEE - Bk
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5 L H fE& E:E LR
JEGREVES W& ~ RE R R 3~ EEE S > DIHEE VIS -
The Use of IIMTEERIEH > ZEIEYIFER - JSAEIER] N RARYETE - it

Omic-based Tools to
Aid in the Assessment
of Monitored Natural
Attenuation of MTBE
Contaminated Sites
with Biobarrier

Oxygen Injection

SRR (e AR MTBE - HEE L BRI i — DA I
HEAA Ao MTBE fVEHEFE > ##57#F MTBE HUBH] B3
H T o

Systems

30 | {ERFESSAMR5: | Regina Lamendella, | BEFTZEHSHEBy—0E — GUHSE S A AL + S0EI By — ik — G
TR AEPIIERELIRE | Justin R. Wright > dmARRIERUIL RN — 55 e Pump & Treat
MR ERAG AT Tamzen Macbeth, PSR » IR GEE ARG - Ryl A VR ey - ST
Functional David A. Marabello | FIZSRIAG E2ELT RE ML IR AR 5 ZUHIER AR VR e » EAD - 4
Metagenomics of FAREE FEIA Z R YRR IE T - i9R4s RE8UR - TEEHE Y
Microbial GERFEL > FRUEEEAERE ARkt > B8
Communities in Dehalobacterium ~ Acetobacterium Eii Desulfovibrio - | #itEEfEAVE =
Groundwater for a BT S e YIRS 2 IEAERE  SHIMEERIRG S8y 7 M4 SR fs
Bedrock Plume and o AEEEA RV R EH R — R - ILEREE ST - AR
Source Area HMEFT qPCR 3 e fid — S FR eI DhBE AR - LA I B i e

IRFFT A A -

31 | FEHER R ARIEEE | Leslie M. Pipkin, RIAFEIRES — MR HUE SR DAH R AR VIS B RS - PRET K sk
EE T BTEX #h | Vijaikrishnah K. J& BTEX HYFEM#AE JJ - LERASE o3 I PREE B B s T B4 (S FH AR Y S
KSR KEAED) | Elango, s USRI B B AR Ry BE 1~ R 2 B R e 5 T - ISR 45 R38R - fitem
=W John H. Pardue EENIIEEE - AV B SR RIER » (HEHTEAE PR
A Sustainable W% - SH RGN E B EEN - YRR ERER
Bioremediation AR & AR [ERY BT
Approach for
BTEX-Contaminated
Groundwater under
Methanogenic and
Sulfate-Reducing
Conditions

32 | FIFBEEEMRETE | Kevin Saller KW5E Ky 2= CDM Smith A FEIArEs & 2 il 56 TR

K a B RBIE S
F)

Management and

Kristen Thoreson

Plumestop, PS » £E&THEEAE - Plumestop fy—FEIEHE EMEDR -
AL R /K PRI R K g S A 1Y) - 2 SRS AN - ARR5T
HEBEIUHER DUETTILE » SRR EIIRAE ~ FURID PS ~ IRIIfMAE
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Treatment of
Contaminants in Low
Permeability Zones
With Colloidal
Activated Carbon

WIRIBAEE - AR - FURRHISE PS DA - SUBRGE BRI  J54:
WIRIRMTIZRE GrE K RN - L% RO RV (T - @
HISRMETHRS - EERINT PS % » BISTHERIESAY) - (155
SRR GBI -

A

b

il

33 | ZEEEELZEEETY | Monica Heintz AT FIE E [E (i 21541 (Stable Isotope Probing » SIP){EsT4r4)—
BRI ZE (2 £ —(& | Jeff McDonough PERIRR TG H 250 A IR 5T - SIP 2RI ©°C ia2E > i SIP
RIRRLIAEY#EG | John Brussel, R85 > 5AE PC-ZEMIBEMRIETY - I [FR e TR 34T © 5L
HIFEH Catherine Geraci, BOLRIR IR S A st » BT CC-ZEBLEAHEY) » DL
Naphthalene Stable Matt Hysell SPEEYIRREIE - OsEREE o SIP thfy PC-25 A TR A
Isotope Probing James Morgan ¥ HHEBEVIREATEBY » ERLEFEEYIERISY -
[llustrates That Sulfate
Amendment Enhances
Biodegradation at a
Former Manufactured
Gas Plant

34 | AWl BT Matthew Burns e A TR E M R 3RSt - SR S A YR AR e =N B AR R A
# * IR EFErZE | Christine Warford t o BRSO BRI ELE YIRS TE - Atge A =(E %6 - D)FH
RETHVE 5T Judy Andrews 13C-TKAF Ret@ i [FM R AREC AR BB R » 2)5 Ak A= Wl dery 20
Generating Definitive | Daniel Liwicki 5% o 3)at LB A LB A VR RV RRY -

Data for
Biodegradation: Case
Studies on Practical
Use of Stable Isotope
Probing

35 | 2t 6255 9 David Collins, P.E. EEHFEAH SR E AT HE - B& LR ~ EEOT - EEAH
MTBE 4:¥l#f#HFF | Nicole Longinotti YiothE » SHE— BRI A =T AR (MTBE) R 8814 1)
PE P oric ~ CSIA WEARAETE - [Fr 22 A A BioTrap HE{TEFA » WAIHISE =T A2 (TBA)
B AR AT Bl MTBE ELBITHIETTEARIE T - & RIEH - /5L RELS NED 5 5

Characterization of
MTBE Biodegradation
Using Multiple Lines
of Evidence:
Equilibrium
Partitioning, CSIA,
and Microbial

Analysis.

HEESS B A A > SR T ORISR R L E - MTBE [#f#
T EEIEMARE GRS MER R KA B FH Ry APl g -
PEEE S ARG - YRR BRI -
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36 | FIHmE(LSHLZEE | Bethany Zinni, A A A S AL R E SR DU LI A R B TR - H AT
(E 5495054/ | Susan L. Boyle EEHIR % S B BS54 - RILIEL AR - B —(E L[5
EsfFLAIRFaEtE HAE | Jeffrey M. Baker BIRES - HEITHIA BTSSR - HIEGH 5245 - DU
A EAE K SR B TT R TE &Y RIS Bl i (AL BOB TAF - B & A BHE{E Gatekeeper” » j51b
ilipiid ANBEEEGULERE - FREHERIGRE RS - St itE
Applying Lean to B ~ BV BEEY AR RS - WE N RS -

Optimize Site Reviews
for Project Strategy
Alignment and
Sustainable Remedial
Approaches

37 | FIFH YC syttt | 3.C. Mills, D.L. BERFEE By I HC EIfr BB THE K b S B2 IR RS T SR L
KA TCE #:&4EHY | Freedman, J.T. FLFEIRR - WIZE 7 AR I B AR /K > FRIALL YC it 2 =
R Wilson, and T.H. RN REGHEIERREY - RIZ =8 ZIGMNIEREE - IR &4k
Use of a 'C Assayto | Wiedemeier. BREVAERRISTE - AR RSEE AFE TR = A LI AE 7K T F i S 2R
Determine Rates of o
TCE Co-oxidation in
Groundwater.

38 | FIFZEEEHIFEA | Mette Martina FEWFE R — R PH R U R LI 5945500 - A G (EH P&T #5755
PCE feHfith g # A% | Broholm, TR (BRI 7RO [ B BT 4G 5 IS RS A IR A - EELLUH B
MVENREEE (L TI7EEE | Annika S. Fjordbege, | J5HY(I & - INILHETT ST S LR - TG 2R AL - i
TGAIH RS | Klaus Mosthaf, T EER AT N /KEEE » WA R BRERRV&E R, - A5 H 55y
il Philip J. Binning, ARH PSS AY - 1 DA 3D 1A HE) 5 ZL e (i B B s R e 2 fir -
Conceptualization of Bentje Brauns,

Residual Theodora Tsitseli,
Contamination Using Poul L. Bjerg
Depth Discrete Henriette
Monitoring of Kerrn-Jespersen
Dynamic PCE
Concentration Changes
during and after
Remedial Pumping and
Pumping Test
39 | FIFICE2FERITE | Daniel Pipp A5t 2 F 5B Geoprobe /A F# 4 %25 + Optical Imaging

SRR R - —
{E4%ey LNAPL &
PEE AT H &SRB

Thomas M. Christy
Jonathon Wiley
Sheryl Doxtader

Profiler (OIP) » HJFHLZEAA] UV sEEEDE - FE(UMEEATRE - It
AR AR SEY) - FiRlELL LNAPL FERY E
M o BETT7REL LIF ARMEL - T bEb S b Mt R i e 22 B - RIfET0%
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Fuel Fluorescence
Logging Using the
Optical Imaging
Profiler (OIP): A New
High Resolution Direct
Push Tool for
Delineating LNAPL

John Fontana

HAMDEYEER » EEERER I T 55—l (E AVl

40

ST A ARG A
IR EE - H T
Ze rful—{E EE A
ezl

Impact of
High-Resolution
Characterization
during Baseline
Sampling at
Contractors Road
Heavy Equipment
Area, Kennedy Space

Center, Florida

Anne Chrest
Rebecca Daprato
Mike Burcham,

Jill Johnson,

AW FE Ry F F S AT S ke A 2 B - A1 &k (Baseline
sampling)iy 7 FET TR AL /K0T AR - 55 B =R L)%
J5F% 0 AT 2014 FEIRFIG R =5 AR By 160 m/L > {ELLER S AT
FESHER LR S =R Ry 570 mo/L > HEEREANAY 5N -

41

g B A
b g S A R = AR
I R SRV S
YyimE

Stratigraphic Flux:
Applying Sequence
Stratigraphy and
High-Resolution Site
Characterization to

Find Contaminant Flux

Joseph A. Quinnan
Eric R. Killenbeck
Patrick Curry
Lynden Peters
Catharine Varley
Kent Glover

Mark Rodriguez

IERRFZEF FH 38 /K ME 434188 (Hydraulic Profiling Tool, HPT) » SHI g4 th
REMLE 2 KRR A B T/KSUEEEE S K524y
HHE o WHEEIL I S AR R LA o

42

EEECA EIRYERR RS
THRAKRVEEE A
STERTH AR E R
Comparison of
Environmental
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