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Long-term ecosystem responses and recovery status after the HSOS (Dec. 2007)

e Subtidal Ecosystem .. = ;
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A monthd Recovered ~2fold (08+'13).

Theora iragilis
. Lo J

Ampharete arctica

HSOS 1 year 2 years
(2007.12) (2008) (2009)

References
"MLTM, 2008;2MLTM, 2011; *MLTM,2013; *Seo et al., 2014; *MLTM, 2009; *MLTM, 2010; "Jung et al., 2015; 8Yu et al., 2013; °Lee et al., 2016. "MLTM, 2012.
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Lesson 1. Oil spill research in a regulatory framework

Consortium for Ocean Leadership SCIENTIFIC SYMPOSIUM MEETING

LOUISIANA STATE UNIVERSITY, JUNE 23, 2010 ﬁ

Farrington described the need and
urgency for responsible science in a crisis
mode: he imparted the need to bring the
best science, engineering and research to
serve present needs and expand the
knowledge base for the future.

He cautioned the community to be
mindful that research surrounding the
spill is being conducted within an
environment that is subject to regulatory
and legal actions and encouraged
scientists to pay special attention to
scientific record keeping (i.e. sampling,
shipboard notebooks, electronic data,
correspondence) as all records can be
subpoenaed.

He explained that this type of research
activity is part of a scientist’'s public
service and academicians should not
avoid this research because of the legal
environment.

ACS Publications

'MOSTTRUSTED, MOST CITED, MOST READ,

g Environmenta
— Forensms

www.acs.org

EL,

Oil Spill Environmental Forensics: the Hebei Spirit Oil Spill Case
Un Hyuk Yim,"” Moonkoo Kim," Sung Yong Ha,” Sunghwan Kim,* and Won Joon Shim"*

'0il and POPs Research Group, South Sea Branch, KORDI, Geoje, Republic of Korea
“Department of Chemistry, Kyungpook National University, Daegu, Republic of Korea

v" Rapid screening of shoreline contamination
v" Long-term monitoring of residual oils

in multimedia

Varying degree mixture of three source oils
Background contamination

Weathering and its effects on oil fingerprints

Emerging oil fingerprinting techniques

RN NI NN

Submerged oil
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_ Calveza 200 =
al\{ 74 nd.Kerambrun (2007) & _CT)'_?_I-&! : AI’—T'—'IC')T %!‘?_' xl g;!
What is required to assess accurately the v CHAMONA| : 82, CH7, E|HE, ME
- - - - 9 1 F 1
environmental impact of oil spill? v OANZHE AFD X7| ZEEFY LY
Hl=A - AlA|ZF CICIQ| =C}o
“No loss of time, no loss of information” v RlEs AL ST FEE
* set-up the framework defining initial measures and D
research that can be implemented as realistically as AtDS G0 AMES ESIAM ADS
possible in terms of human, technical and financial 7} 2oI=l X| o] =AY Ao CHEH
eEvlIeos s e XkRE S

Volatile Organic Compounds

BRFAA0E A112 (LE) G945, 2008
1. of the Korean Society for Envronmentsl Aralysis

20074 Efet AFFEAID FHX|o| XHAHYES cfet ofu|ZA

718" - 0178 - QIXIE - WY - yEY!
ARG A7), AR ST

[a] The 15t campaighQL0N hr accident: & Dec. 2007)
Group Pollutants Mean Median SD Min Bix N{ > BDL)
A B 043 014 080 014 241 2
voc T L3 L6 0.78 ol 292 7
& TVOC ER 033 11 063 ol 150 1
MPX 050 013 1405 004 07 4
ax 461 139 839 00 2489 ]
STY 042 1z 0.54 12 249 1
EB 043 24 0.5 024 152 1
13,5 TMB 05 015 1.2 015 3% 3
124-TMB 235 L50 316 0.20 954 8
plPT 07 16 160 016 468 1
BB 03 0.23 0.29 0z Q) z
o] Th 2nd caghpaign @1 mweth aftefYyhe accident; 9 Jan, 2008)
Group Pollutants Mean Median sD M Max N(BDL}
A B 038 044 014 0.14 53 7
vOC T 417 ] 314 220 1L 1
& TVOC EB 0.27 027 0.0s 020 k36 7
MPX 0.23 024 00s 017 [I&)] 4
(834 0.08 008 000 g (08 3
STY 015 0.12 009 012 38 [:3
BB 024 0.24 0m 024 024 ]
135TMB 015 0.15 0.0 015 0% 3
124 TMB D.20 0.20 0.0 020 0 8
pIFT U811 .16 0 016 016 a
n-BB 023 023 0.00 023 023 B

J. Of the Korean Society for Environmental Analysis (2008)
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GCxGC analysis of crude oil

Iranian Heavy Crude oil P

1-methylnaphthalene

naphthalene
2-methylnaphthalene
C2-naphthalene
C3-naphthalene
C4-naphthalene

i aMe ] ‘“H ‘.‘u

§ i 180 O

AN

>

C15 IP---
(Farnesane)

17a(H),21B(H)-hopane
H

Hopane isomers

l_I\)M
1T

Diasteranes/Steanes

"y
S

>
>
>

C40 1P -3
(Biphytane)

C381P 3
c39 1P

3
1
i3
B
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10648 CaoHaz

Environmental Petroleomics

PRO&EErs et al. (2005) Anal. Chem. 21A

Ryan P. Rodgers
Tanner M. Schaub

" PETROLEOMICS: = 7
MS Returns to Its Roots

“Petroleomics”

v’ is the characterization of —
petroleum at the molecular If‘> v
level.

v" From comprehensive organic
molecular composition, it should be
possible to predict the properties
and behavior of petroleum and its
products

“Environmenta

Petroleomics’
is the characterization of

spilled oil at the molecular

level.

v From comprehensive organic
molecular composition, it

should be possible to pr

the properties and behavior

of spilled oil in the
environment

(4 —

edict

pr—
@ SR SuEuTE

2
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Lesson 5. Environmental Restoration

v Time Scale

~1 Week |  ~1 Month 1 Year ~

- v Target Components

i
|
= - (11 br
oil Only | + Ecosystem
i
v AE-HOl SROIM 7|50] K3t S 20| UL YEAALL 29l
2| RIZE| D Qs MERAS BEE EAFE Y

US OPA vs IOPC Fund

US Oil Pollution Act of 1990 IOPC Fund 92’

Primary restoration

Post-spill Studies
* Any action, including natural recovery, that P

« To establish the nature and extent

returns injured resources and services to
baseline.

Compensatory restoration

* Any action taken to compensate for interim
losses of natural resources and services
that occur from the date of the incident
until recovery.

. Natural Recovery — Monitoring

. Direct Restoration

. Rehabilitation

. Replacement

. Acquisition of Equivalent Resources
. Combination of the Above

OV hWNR

of environmental damage caused
by an oil spill,

« To determine whether or not
reinstatement measures are
necessary and feasible.

Reasonable Reinstatement Measures
* Aimed at accelerating natural
recovery of environmental damage.

(@
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