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2711 Battelle (www.battelle.orgH 4% 22 1t 2 B & 14 i &F € (Third  International
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= FEEENT

AEsaF iy (Bioremediation Technologies)

RS AR S K5 (Evaluating and Mitigating Vapor Intrusion)

EXZ ESEE(Munitions Response)

LS iy A )% (Biodegradation of Emerging Contaminants)
Gl E a5 HEHE & (Managing Petroleum Hydrocarbon Sites)
JFOREAREEREE NIV YRS #R 246 (Biodegradation and Remediation of
Crude Oil in Different Environments)

JE 15 475 1Y B & A0 K 2R SR B 8% 1Y 42 W) i 2 (Biological Processes in
Unconventional Oil and Natural Gas Development)

E RS YT 52 [ (Advances in Natural Attenuation)

PG A RO SR T HERS T EL(Advanced Tools for Assessing Bioremediation)
Ik B E RIS (Sustainable Site Management Strategies)

&k ok 4556 (Green and Sustainable Remediation )

B [& AR W A5% B (Bioremediation in International Settings)

A= ES & T E 5 (Bioremediation Implementation Practices)
R A= Y%L G FE FH (Application of Bioremediation to Complex Sites)
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H ek APl ~ AECOM ~ FRx ~ Surf- CDMSmith - Regenesis O'Brien & Gere Z£E A1
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Environmental Management in a Changing World: Lessas from South Florida
Leonard Berry, Ph.D. Florida Atlantic University

REGBFEEEZATG AL Leonard Berryfili L3 AR SRR S LA T
SUEE AR R U > S w2 BK R ARRE BT SRR R 2 8 WS Em
SEHERYE VI EFHRT 22 998 ~ JEbe ~ AR A R ESR T > Leonard Berryf
A R AR AR & R e B HATIEE T 2 T > RO Er- AR

iy
o

B 980
AR

Leonard Berryf# LA Bk RS LR ET T 404 > fEM TIEWIHA - i
Ty PS5 R R (USAID) tH FLERI TR & B TER BRI ST LI Ge 25 31 T 1 -
i B RAELEE 172 T HEAINEItL ) A FEZEE - (4R AR ZT PO Al
FEE R TAT(1994-2014) {48 B i K PE RSB R ER 2 BT Rk 48 B 72 KPS R
BRSO T - B0 S IUKFIREAR R 2 Bk » 2B RBIREE TR
B4l MiAE 20124 4 A REESHEGRERN H RS FZE B g E8 S E LI haE
HEEES - 1F 20144F 12 H - Leonard Berry - Q32 (4 B 2 K78 £ R EE DU R
EE(LIE B - Leonard Berryf#i1- 2 (4 i QA 2T TR E GRS -
I 7B AT FIFATT KBRS BB AEAE o G BT LR R T S ~
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ARG K - P B R E ST AR T —3 > (R EENERRE
SV BT AR - (hEE RNV P BB SRR B A RS
FERfg - 2P EIRFRRE T MBEE - a0 K AR REEEE - HAIE
EBIERE S o KBRS ~ ZKEIRZ Tk R & 324 (Regional compact -
hEHERASEENEREEE % EEFEEE AL - FFANAERR RGO
#hr) ~ B R EE AR R AR ES - SUB RIS B E R R W A
TSR ER -

PAPETT 1993~20 10475157 b mI R iR~ ta oA Ji PR . i R K B4 AR
(L.2mml/yr)~ JKiLgER{E(0.86mm/yr)kz EHEZK 27 7 A(0.33mm/yr)» HE{HPE T 20504 F
J+1.3~2.1ft> P57T 2100481 E7f 4.6~6.6 ft HFiiffhae HiECE FH#ETI0E KB
G &1 TS (Adaption Action Area) %1 Deerfield beach, Hillsboro beach,
Pompano Beach, Lauderdale by the sea, Fort Laudeania Beach, Hollywood,
Hallandale Beach.

H AT E 8 & 1T E I i ARy

1. ARFY ~ AiLFr ~ SRR PSR /KA 2 [ i

2. BURE/KIFEAKSCHERE Y @I

3. FJE PRI 5 E A &I

Ve T R R B A BT RE S BB RS 600MGD /K902 4% [E] 1 (60 {8
USD) + 250MGD /K #2153 LER B (45 (& USD ) ~ ZJE K T2 FUBKilG s E
HAMRIEEEE RS RO E BT RS R - e B4R astE - HR
{8 & 1 1] 2% EPA Climate Change Adaption Technical Fact Sheets

Leonard Berry |45 14k Y R ABEBERALBLR AL S » 78T AE AR
T 4t DARBS T - ORI BDIRE T AT TR » BT
SR T 7 IS TP T LB TN 2 S T R e 61
et -

; ng
Lessons from Sco

RO - BEERATEEAR Leonard Berry M-EEEN
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3.2 EREaTam

= BB S e EE 3 & (Panel Discussiody 3 1 M8 FE:

1. TPH—What is the Right Cleanup Level?

2. Do GSR Frameworks Adequately Represent Ecosgnvices and Natural
Resources?

3. Sampling Groundwater Monitoring Wells: Is Whatighe Pipe Representative
of the Formation?

RERIEHAMIGREER - EEESE 1 NE 2 5 RER GRS IIERER - F 5
S I

32 SRR L AP 2

% L5 KIBI R G FE B SR BRa T A B AR G L &) (TPHYFHE
FAER 7 NAATT:

TPH-What Is The Right Cleanup Level?

FFRA

Sara Mcmillen (Chevron)

BHER A

Deb Edwards (Exxon Mobil)

Mala Pattanayek (Integral Consulting)

Rob Scofield (GSI Consulting)

Fred Vreeman (Alaska Department of

Environmental Conservation)

2011 SRR ER S REE (ADEC) SREREEIFTA 50 JNFIIISA - AL
FLAINAA i E AR R T AU HA S o TR HIE & LA S S 2 R S 2
AL = (EE AR ARIE R S b SR AR S EAEAE - S &G H 6790113
AT R IR IE 178 (RBCAYTEA 13VEIAIRAERE /A H A HE - 8%
EEATE AR ISE 2 BUAREZEFI > 10%E AN AR AT MR -

EE TP EY TPH BB 2 IAMEERN—Z MBS R - 855 T3

1. TPHEEDRE /MY 50 25/ AT (B HEEN)E] 4,100 Z 5/ A T (RIS
M) °

2. SEHE B S E (Gasoline range organics ,GRBELEE /1A 3.1 Z5/0
(B Z N E] 1500 Z 55/, G )

3. SeiEENHSRE (Diesel range organics, DREFEURIE /ML 2.7 Z 5/ AT
(R Z MBI N)E] 5,000ZZ 52/, T G f )



4. B SoERE (Oil range organics, ORGHFLEEE: 99 =53/, T (Y1)
F| 10000 REEZTT/A T (RfHN)

AR TPH JEEAEGERIE - 46 10 E| 10,000 S5/ T (kA B R,
GEIRTIE - [Ah o FIRST L8 TP AT LR AR » A
FRBEBREASIT « AR S e M TR A TR - LI iR
BLSERTSC P IR R4 B (L ARG TF/1GL - (Total Petroleum Hydrocarbon
Criteria Working Group , TPHCWG@T35 « 2B 5k €1 T30 & 1. Wi - KT 84 TPH
ARSI - SRR B & NPT S A T2 BB - B R T
BBt 455 » A AT 2O AR (L T DL B T 5 A
-

TPHCWG{HR NI ILABE(QIFEN ~ fiipzE st 28 N Row £ PH 2F) ~ SAfa 57 ~ gD
ERIGHES ~ AU AT ~ BT ~ SR SRR SERTRIO L 2 B ER - Bl ERR RN Ry

1.40 5 Lt R R /R S Y M B2

2 SLEPRORBAL AR RIS AR S0/ MR 2 2

3TN S e S PRI b A

AR AR GERUR AR 88 HH i IR R & &)

AT 2 F 2 H B 2 B AR DR B R b S i 5 24540 - TPHCWG T
e RBCA ZERE N Z(EH » WINAREIRG(EEY) » IR ZUEFEIRAER) > BHRAA
TIMTECT S PE BRI - PRABES RS g MR B 8l - AR EFHEE R S~
B s BRI AL 0 8~ ST A R BRI G B o 2 TFHE HAR > RBCA H AT
ARt R - BN ~ BUN ~ 1K~ BSEM SSEBIARE 3N -

PAMMESIS n-hexaner R » EEERRZ W RERMHES » (£ n-hexandF
B R gt BT BB LRSF > HMi& Co5~CBHEHHIRMNEE Eas 2 B/ Ny -
PRl 5 2 drro R FE R R R TR > (575 R n-hexane® [F () EREYE&aY) » Hi
n-hexanef&{5 53% - AHEHIE R MFFIERN - H2ETE Ky Sma/kg/day MR
JTZEAR:

1. o BoHEl > (E R hexanez 57| & Smg/kg/day: k] n-hexanex %7 &
2mg/kg/day

2. &4 n-hexane <53% HII{# fipE3E n-hexanezxZ i & & 5Smglkg/day {4l
n-hexane >53%|{ 7% 1

ML 7 A LD - FERERHY n-hexanef M 1~10%> Hrf— C5~C8HlI&
n-hexane26%
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BRIRORE 0T ~ FERRGEIN ~ MRENRIN ~ PRI - FAMEE S TR E( L &S E
EMEAIA TPHCWG K EEER(RZ(USEPA): (il TPHCWGHIIA S 74 201547 (]
J NPEFL ity Sz i AR ZE E(Interstate Technology & Regulatory Council, ITRCE:1E#

TR MES AT RS LY 2 FEIE

Carbon Ranges and Toxicity Values Used
by Various States, EPA, and T‘PHCWG

eh (Gnal seports in 19971996
! qﬁdumﬂ*(ﬂaﬂw&mm}

BOH T~ G L e 2

3.2.2 BRI B AR A RER
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Do GSR Frameworks Adequately Represent Ecosystem8ees and Natural
Resources?
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Rick Wice (TetraTech)

BHER A

Brenda Bachman (U.S. Army Corps of
Engineers)

Pankaj Lal, Ph.D. (Montclair State University)
Carlos Pachon (U.S. EPA)

Harry Stone (Battelle)

Jonathon Weier (CH2M Hill)

LA BRI K 4B EGE(Green and Sustainable Remediation, GEHS-~ 75, 45F1 T
HEWAR G 2 IR E AR = RIS S I WINHERI & RS FE - 2801 > 4258
LU IR B ARE R RS o T E AR E S0 S - B - ¥ >
7K KRR L S R IRNE R - T T /K - A2t tEhnys ~ ElhRA1/KOF
b o FEFEERT » SZHkeE e g st IR BB E > AR AR
IRNEREER o IR REAEV4EE TR ] BE i R HH ek A MRV AR RE[EIE -

SRR B T NSRRI © [ S50 7RI
LFHBE 775 TR OB T BRI AR SRS » S AT R
2o
2B IR A BRI RRR » BHERRIE?
SHIESE RIS E T EAINS RIS M A R
4B RS RS AR TR ST - LR RR R G0 FIETROES?

AREBEE TR RSN AREENRE - BEE R EEHEgYE
ARG H A RE R L R A RRE RS LR KB T2 ~ VB R R B8 ~ R RS
EARFIE ~ VIR H MR R BRPE el 8 > EIRGIA T b e A e 2 778 ~ {BE2
KAV ~ BB RIRHHIE BRI - REEEVEA RS EHIREN T
BB R GRS G i E #a T im Al S R a8 2 A R B w B b R s T - S84
SR/ NHE W REE Ay GSRZMREBNEE Al #i R (L > (5 GSRE A A Z BN 1;
BB AL ( BRI T ERE P
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' Pankaj Lal, PhDy
‘ lalpi@mail. montclair.edu

Bloremediation and Sustainable Environmental Technologies
The Third interational Symposium = Miami, Florida
May 19, 2015

stem Iiestoratlon is Complex
al ... But Might be Simplified
* Limiting Factor
Simplification

. *Physical, chemical,
| and biological factors.

s | " constrain potential

and pollutants o
*Physical needs

and disturbances =Constraints are

Habit observed as a
et = nested hierarchy
characteristics = - o

2 =Focus on few limiting

*Blotic interactions ang  Ecological

succession utcome factors at each level

E A R R R B S AR S E A

3.3 /KB GRS

Battelle 4H5%(www.battelle.orgi¥it 2 +/KE GRS & B R4 - IETORE
s SLEE R Ry =K EF Ry N YRGB - MR [RIRF R E T A [F) SFskam Sl 2 383k
F AT

Bioremediation Technologies Sessigxis-A10

Evaluating and Mitigating Vapor Intrusion Sessi@is-B4

Munitions Response: SessidBS—B6

Biodegradation of Emerging Contaminants SessibfisB11

Managing Petroleum Hydrocarbon Sites SessiehsC6; Panel on Tuesday

Biodegradation and Remediation of Crude Oil in &éint Environments: Sessions
C7—C9

Biological Processes in Unconventional Oil and Katas Development
SessiorC10

Advances in Natural Attenuation Sessi@is-D3

Advanced Tools for Assessing Bioremediation Sesdigh-D9; Panel on
Wednesday

Sustainable Site Management Strategies SesBibAS3
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Green and Sustainable Remediation (GSR) SeskibnE7; Panelon Tuesday
Bioremediation in International Settings SessiBBsE10

Bioremediation Implementation Practices Sesskihg-5
Application of Bioremediation to Complex Sites SessF6—F11

3.3 1KEEIERL

3.3.1 Chevron/N ] BT854 °

Chevron 5T FUMEO GRARIBAAIER R €© - WAEWT:
State of the Practice: Remediation of Crude Oil Impcted Soils.
T.P. Hoelen.(Chevron/USA)

TIEEOG M A EE S TR SR — [ PE o Bt & R R E A
BOG TR A AR 5T B AR EIE v] DIE>3%E< 0.1%6M F K 1%E ik E(LE
Y1 (TPH) - SRS T RIS FREFHGE i A - EEE YRR - £V -
B - ABERSEE  PPE D BREANEIE - ROforyEEsE a] DIRUA R SHENZ - BLGAT
FHVEE AR « BIREA - iR S b EPIEEL - TR EIRRIEAR - S Y
RV R AEY R B - A5 SO & 3 S A H HAR - IR B RN fese
lir sk Feg Pehit -

AsmoCatamFOR 2 ZAH(EIEEEAE S~ IS &R A KEIEEREE RASTH SARA)
SHREAE - WEETER— AU B o3 i B . SARA (b > MEHEE 2R
s BHVETE TR ~ AKOBRRTE R AR SR VR T ANBEAIE S KOS RIS A -

B EN Y ERAE LRSS ERER - FEEERIET - 2 NEETR - 1
AR ER A T EE AR oA A (andfarming) #EAE(Composting): 4:4#HE(Biopile)
J R AE YR B (In-situ Biodegration)y T Z % RIGRFEE &k TPH 2& AR » 55
PFRRAREEEEEL - 2R - ARZ MR » TEEERT HEEFRERERE
% IR HIFE A - HAEIEA EEERAEEESER ~ AR R - FHRi/EEt 1
1% F B bR (SVE) » FR M/ EE b 1Kk - IRHEE ~ FHAERE - BlERSA
(Vermiremediation) &7 4E¥% & (Mycoremediation) B /@t { L2 S A B SRl -

Chevron 2 EIHE(L A [F] e B 2 HIBAGHR > H R AE Ve B AL 70% ~ BEfZ/EE
7% 16% B et 10%- S AR 3% » BHZ/SVEL%N FafZ s 0% #3E
PR TR 73% Chevron A S REBATAFAC 2 AR BAE AV HATE b
(Os ~ 1BARELES - AESHIEED - IBIRELE - MBI TIO,) ~ BB BOE M ~ AW
FOENRRRIEMERR) ~ Ba I (ByeE) ~ SR EEE ~ hrossCUAEY s ~ B GRmS
PER ~ HEYIE B EZEEL ~ BERPIRB BB S MR S SRR (TR ~ PR
oK)
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State of the Practice:
Remediation of Crude Oil
Impacted Soils

'I'llom-EHml.n
Chewron Energy Tectnology
Company

May 20, 2015
Battele Third

Impacts compounds
that are

+ Biodegradable
* Water soluble
* Volatle

. International

" deanup levels
commanly 1%
TPH

&Kt Chevron ATIFHBEBEBHNE

3.3. 24kt BB
LR AT & v T R T K SRk (0 B0 2 B T S AR B T

3.3.2. BEEB G R At X

FEEIRIEREF(USEPA) - [EH  Z2H - JBEMgEHEA R A R EGEL
&k ook 45 #2 6 (green and sustainable remediation , GSREE: 2 %2274 (green
remediation , GREEZE S EHEH - (EEHEHE(L - GSR MGREFEHEEF A LUREA
7= 5% WETam EAHBEY BRI - EEE - GSR» MGREZEFRHSE(LHEHZE
FHIE » EEHE G FBFTERE - BA1E/L - GSRiI GRS G - —EILEHY
EHEBRMES -

Synergy between Optimization, Green and SustainablRemediation, and Green
Remediation Practices across Federal Agencies.

C.L. Dona, A. Hawkins, K. Biggs,C. Pachon, and Dldblum.(U.S. Army Corps of
Engineers/USA)

EFRB I BEIEEE B VIRE R 0 — EENR T B S T A R
JEEL - GSRAI GRfEEAIEA /\ - #EaEEH E %5 (Best Management Practices,
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BMPs)s &= & o
SMPS FERRBEISELR - BACENIMRAREINNITLIR
méﬁzﬁ%ﬁiﬁgﬁﬁﬁﬁm\eyu@GR@E@ﬁmwﬁoﬁm%ziéﬁ
%yiiiiﬁifﬁﬂg@ﬁ%ﬁﬁ%@ﬁ’Gﬁ*GR‘%%%ﬁﬁﬁgza\
SRSC ARG R ERRE R S (B LR A - SIS - ORI R T 5 :
[ﬂﬁﬁﬁﬁq%ﬁfig?%,ﬁg%iggﬁ?ﬁ:ﬁ%g ] % ﬁ%*ﬂﬁi*ﬁ E%EUFE@ E }EE?% ) L\/L%

Ve > e L
N e e N
A - AR A RO BRI - Ak R T B
IR R LRI « KR T R

R SR ROST R LTI - R
Eﬂ%%%ﬁ%f@%ﬁﬁ@%%E@ﬁ@ﬁ%ﬁ%ﬂ%&ﬁﬁgﬁfﬂgii

) (88§ N NN \ mAemAr P ¥ SR F&ERS:) > /TSR EX|+E
&a%%ﬁgéiéiﬁ52222§ii%ﬁ;gﬂ%@‘Eé%ﬁmmwm£m>

S = 7N SR IK&E ) H ..

&Tgﬁiﬁﬁgﬁﬁméﬁ’@%%;Egégfggsﬁzizgfﬁmi®’
E%ﬁ’qmﬁﬁﬁﬁﬁﬁiﬁﬁﬁﬁﬁﬁ%%ﬁ%‘%mﬁggl P
vt s ivion ottt

Green and
reen Remediation

{ es Across Federal Agencies
Carol Lee Dona, US Army Corps

 of Engineers, Environmental and
I Munitions Center of Expertise

y Between Optimization,
able Remediation, and G

Amy Hawkins, Navy Facillties
 Engineering Command

R/~ EEREE TR Carol Lee DonaEBtre BIGIRE
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3.3.2. 26 BsAERET| °
EEIARE BT & (ASTM) 2013 £11 H 13H HilE — (& 4k BuE BT E5 |
(ASTM E2893%11 I~:
The Growing Impact of ASTM’s New Standard Guide forGreener Cleanups.
C.F. Silver,D.R. Goldblum, and J.A. Simon. (CDM $miUSA)

B FR AN AR 2 AR 5 [ BRI ARSI FIREE ST K AR sm S GRIART
HYSEEIR R e B (ASTM)EEAEFE 5 | - HAZE AR ISR - T ama(m Ehtfs 5 (N2
W/ L - HIEASTMHE 50.04[5Z 5 @ /£ 2013F 11 H&kCUFHEEEs (T
#aHEEE (ASTM E2893-13) Z& & & C[a I NAI FRM R A TR E AT - EEIER IR
FHeft T 300 A4R EER AN E B G B ENRIEREE S| 2018FE R
BIHE AT B (1 HE 7% (Best Management Practices, BMRS} B -

TR IA R TR 49 A ASTM &k (S FRAZHES 5 [(E2893-13) 7 A E B ZE i
BN o iR SEREZENIRIR RS HLE T —HECR > 2B FHASTMAR 5 B AERES
5| (E2893-13) HAMINFIZEEIER (RE W Iok (F 2 T 3R DU A A HAZHEN &40 » L1
ASTME$FEHEEESE /N TASTM E2893 7 fEAEfE & WS » SERIFFEIN - Tk
SHIEIN ~ HIEERE N R LN S 2% EEM e 2 ASTM E2893&77%
£ R E BfES | > MBS SN BOEIR S - ARG ItEE ~ BRI
FFa5 | DMEE R R EHEE - S8 FHEFIASTM E2893-131y# & &% > MUK H
RN TS S | 2 BRI E, AR CBAEE TR B 5 [ E S TR -
GREE AT DUR DB S 2 IRIE E BT - (IR 2 0N R EEIR R B ) fakiE 5 | B
BN ETE:

1A DME RS %

2 MR E BB AN R EEEE R DEE ST

IE(LAHOEIELER

AER e E

5. a[ R A S S 1

AR am S IR AL S i (B B E 15 (Best Management Practices, BMRBY L2 (5]
WFER—:

=— - BRMEEN

REEETE TR HEEMHES)
FEET A H R DR | ) B - RO SR 600,000
HafR 300017 /7 ( cubic yards)
A JcRIRADE A GE | B LSRR S Fofst L 300,000
FIAR &K
[ SE F (RS e | B sE I SR A F AR ] 1,200,000
e L) (FEH#E AFEE)
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ence in procurements
— Insures worthwhile BMPs are evaluated and
implemented

~ Quantifies results (inhibits “green washing”)
~ Often saves money
~ Documentation provides credibility

RR .- CDM Smith ABIMBEASTM &kt 8IaTE5]
3.3.2.3 BEBsANE T RS

Combined Remedy Synergies: Examples and Conceptudbad Map.
J. Birnstingl. (Regenesis/United Kingdom)

HokEEGHEFI LR » FEREE IRHE G 28 T B R 2R &5l A Hay c &k
B+ - 2007 FELIR - —HZ &S EAASR A (multi-criteria decision analysis,
MCDA) ~ hEpialfti TH -« SEEHER (BMPsHIE A ar i HRT(! (Life cycle
assessment, LCA] B REEET » FrAEL T HEIIEE N BIRFHGHE S AT K &M -
SR 2 D TR B B EEFRFCERAR e T A - Frg THEAREEE DL
{5 FH A T B iR - IR fRR AR E P HI K BRI E -

KiEamSCHELCA ~ REH9H « MCDA TENREEHEKEEBEETE
IR AR ER] - rEfapA « stEIEsT » IR ARG > 53920t
PO AT 2 (S BEE R BB T - BRI - RSO R B & BB E TR HY
PRACETE A= 8 0 P DA (5 5515 B RE B NIk 48 - RR RS Se U T B AT RE & e
(3% e 5 2ok BRI EEIG T3\ o I — (18] A SR - AR RE R SRR AL [ =] DA B
e AN B FEKESCE TR - WE B E kS5 SRR -
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Future Land Use and Sustainable Remediation at th8ydney Tar Ponds: A Case
Study and Lessons Learned on Adaptive Remedial Dggi.
B. Noble, D. Wilson, D. Burke, and D. MacDonald HBOM/Canada)
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Botukatias - e EEE - AfEREa KPR L E RS - BRI EE
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3.3.2. 5 ERGIHRE’
SURF USA'’s Case Study Initiative Identifies Sustaiable Remediation Trends.
John A. Simon (Gnarus Advisors/USA)

KGR G E LB E RPN FE LR R K GG R TIF - BB
FeHRE » AR AERIE LR B K PR R QA SR At At R 210 » FEBIRH SRR K
EROGHE AR - KOBNI G TR SR EEEE -

18



B KR GRIE A ROETERE - e RO G HE A B Rt 2R RV
e ARG ERES - AT 2 R B SR fUAR: - QBRI K ERIEH
AIVEOREAIA - EPA B PECHE: T MY RSk DR EUR AT EH I A B34
TR TACTRZENEE - 151 - EREHEMEEAN - AREREERA - TBLERIIR ST
G FORMEAR N E GRS - fi% > IR E EE > HERKERaEE
MBI A R A a2 EERAEN - OISR R HIVE R TG ELREEE -

B EIRIER TS R e SmZE G IT - DAREE SLE £/ - 1 A R R B B iR A
A ER B ZTEOR L G EEHEN - BRI - 4% - $2th 7k
At ekl -

KER AT I R K SR E RIS R T —20EE - B iRE kBRI
FEHES) - AIEKERAZE BT BN E R AR ] o e EIRAS R OIS E A i
S ANREEHE BRENIERE - BEGRETRE EPRE HIE g aOn 512
R EEHE - 912 sHEAA TR ETRET - B K @RS & I HrR AR
e R AR NSNS - M HH R ER A E e TR -
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International Perspectives on GSR: State of the Paice, Challenges and
Opportunities.
B. Maco and A. McNally. (Wactor & Wick LLP/USA)
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Seek o ensure remedy esiience n th face o cimate change impacts
« Incorporate climate change adaptation (CCA) throughout remedial process
and

planning,
- mmwummwmmmucm

|+ Adaptation Strategies
~ Berm reinforcementiarmoring

i — Capsh pot for

| — Measures to maintain hydraulic control during flood events

| - Elevation or relocation of key infrastructure and waste storage

.+ Five Year Reviews offer opportunities to consider potential CCA needs
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3.3.2. T4k B ARA-LNAPL  [E R B s 1 *°

—ffk 48 LNAPL [BIUT AR TE R 2 0L - AR — TRk
LNAPL %[ > #7k LNAPL [EIUCERERIETRE LNAPL [EIUCH 2 F A% - LNAPL
R TR — & LNAPL FrEEH LNAPL & B0 o A6 5SS tea A1
BRI R B 4 B T B RS SR T

Sustainable Remediation and Its Influence on “NexGeneration” LNAPL Recovery
and Management.
D.S. Woodward, B. Harding, and M. Zenker. (AECONA)

AR FEERITE O FAER KGR - 5% - BUGE - Bk
HEEAIE R HE RS - —MABEAERE - RE - e 2 B RRETRDRY
RIREE - 2006 FELUAOKER GBI - BIBTTHRAGE LR EL B E b
FERGAREHE - CURNBR P8 - R R

KBS N ek ook 8806 (GSR) FRETAITE S| #i3¢ @z (Hl4
ITRC) - MERHEIRMRAE (LNAPL) REBMERIEIEREERS TR & - %
FIEER UG T LNAPL fHEARY B 280 fsh] s meR (RIE 202k 08kR |, NSDD)-
B EEMNZEE LNAPL RIER] NSDD Ay #: & & 77 & B K B E1TH)
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(RBCA)- {HEEHUS 1 st - 81 LNAPL AHRHE b Al ZhE PR B A[El. LNAPL -
RHEREAERFEVE BIRITRT G RBCA ZfhH - B K S ACEAEE - HE W
REFEHZE LNAPL [aSORTE R -

Al am CiRa K GBI ER BN R 0 adEm (X LNAPL [ oRIE
Rt

(1) 2] LK [ H B ok Sy 062

(2) (PR HsEZ B R S b i & Ay (. (BRI K B R 18 Y REATERLA
—{E R H IR R P E S & H)?

() AEBERE MUK LNAPL [B57% - ST am{TTEK SRR 2 BN E?

(4) SRR LNAPL [B[JS0R ok 4?

(5) 40 LNAPL [ElfiryEEAEE (PUlF LNAPL oK) KKHTAREE
LNAPL [m[U et e & Bk @ErE?

: “" meiaslp'eceoﬂtIeLNAPLManagemeM Puzzle?

Itis a low cost tool
that may allow us
to further
demonstrate the
futility and full cost
of trying to recover
unrecoverable
LNAPL

ould complement existing approaches
recovery energy and GHG intensity increase with
iullldmaybempdllngfactcrmwppoﬂddomm

« MNA, LTM, and NSZD all generally fare well in GSR
evaluation

« More Sustainable Technologies unlikely to be the answer

* Relatively low cost GSR evaluations could support
existing LNAPL Management Strategies

BERE-+—+- AECOM /\H] David S. Woodwardg#BHkx EEERY LNAPL [ECH*
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