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Lesson 1. Ephemeral data: Go to the scene ASAP

dENY =4

.

Evaporation

Dissolution

Photooxidaiton
Biodegradation
Sedimentation

Emulsification

Dispersion

Spreading

Unstable
Emulsion

Stable Mousse

__ Calvez and Kerambrun (2007)

What is required to assess accurately the
environmental impact of oil spill?

“No loss of time, no loss of information”

* set-up the framework defining initial measures and
research that can be implemented as realistically as
possible in terms of human, technical and financial
resources
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Lesson 3. Oil spill research in a regulatory framework

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.

Consortium for Ocean Leadership SCIENTIFIC SYMPOSIUM MEETING

LOUISIANA STATE UNIVERSITY, JUNE 23, 2010 =

1. 88538: 88 vs 85

2. MAZFH: ArE vs off QA EHA

3. O|854d: MY vs 3H

4. QLEEY: RN vs - bl
5. AMZHAR: T[N vs H7[H e
6. EHPIE:AME B3 vs HEA B




Lesson 5. Oil is complex mixture of C.H,N O_S,
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Long-term ecosystem responses and recovery status after the HSOS (Dec. 2007)

et Subtidal Ecosystem e oo
E Plankton ( ~ZooP density [ PhytoP density ) 'ZooP density () Damaged & being recovered i
: e _Increased _increased _increased (] Partly recovered |
; ﬁ,] “ ~1.5fold (-10).2° | | yearly (08%'11).2° (] Fairly recovered :
i L g | L Pratoper/a’/n/umsp Acartia hong/ ) Fully recovered i
E ) Density (Density & biomass Biomass i
: decreased increased | | | increased i
H <4 month.'? ~25fold (08#°09) | |~4.5fold (08+'10).8 Fully .
E L/'za haematocheila| | Sebastes schlegelii| |Liza haematocheila Recovered E
! v /| < y, S J !
H . ) 1
! Benth ~ Composition Fairly '
' / /\ """ Recovered '
! Theora fragills !
H \ = :

HSOS 1 year 2 years 3 years 4 years 5years

(2007.12) (2008) (2009) (2010) (2011) (2012)

References
TMLTM, 2008; 2MLTM, 2011; 3MLTM,2013; *Seo et al., 2014; SMLTM, 2009; *MLTM, 2010; "Jung et al., 2015; 8Yu et al., 2013; °Lee et al., 2016. °MLTM, 2012.

HSOS 1 year 2 years 3 years 4 years 5 years 6 years
(2007.12) (2008) (2009) (2010) (2011) (2012) (2013)
. e ) .
Bacteria - PAHs-degrading Diversity fairly .
! e bacteria density recovered Fairly '
' ¢, 77 || ..increaseds >12 months *¢ Recovered ;
T 4 ) :
. Mudfiat \Cyc/oc/asf/cus Spp.j
(Meiofauna ) ~ Density Part| Density & biomass
Na\  decreased . increased
\J <3 month.! Recovered | yearly(08+11):2
L Sand beach ) | Chromadora sp. ) Chromadora Sp.
n " (TR
Macrofauna Biomass Density & richness
R increased _stable state
zg’g ~7 fold (08+'09).¢ >5 years.? :
L Rocky Chlhama/us a//enge// Chthama/t{icha//engeﬂ L/‘ﬂotl_‘/ﬁé/f_w_‘qt_l/a i
TR
! (Macrofauna Density & biomass Density & biomass __Diversity
: __decreased increased ~_increased
! SN <12 month.® yearly (08 #'11).2 yearly('08%'13).2
L S\éd b;éth \Fe/an/‘e//asowefbn') Felaniella sowerbyi Felaniella sowerbyi
pdltss s N (¢ (2 IC1 SO G
i |Macrofauna Number of species 'Number of species\ Density '
; A F - Damaged & increased increased increased ;
' being recovered yearly (09+°10)2 | | yearly (09+'11).21 | | =2 fold (10+'12) > '
Mud flat Eo/zaus{o”y_s_/gng/dad}lus Eo/iauston_l{f@g_g/b’amlui
: Intertidal Ecosystem :
oO=x=00 S ol O XI= OfFs = e
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Lesson 6. Environmental Restoration

v" Time Scale

1 1
~1 Week | ~1 Month i 1 Year ~

- v Target Components

Oil Only 4=  "Ecosystem”
v EH-LHQI SR 7|50 Mot T2 AHO| FIEE WEHAIL A2IKol
Deto| XIZEID Qe MERAS 35S EotFE IPY

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 .
y actior g Yery « To establish the nature and extent
returns injured resources and services to .
of environmental damage caused

baseline. : )
Compensatory restoration by an oil spill,
* Any action taken to compensate for interim « To determine whether or not
losses of natural resources and services reinstatement measures are
that occur from the date of the incident necessary and feasible.

until recovery.

. Natural Recovery — Monitoring Reasonable Reinstatement Measures
. Direct Restoration  Aimed at accelerating natural
Rehabilitation recovery of environmental damage.

. Replacement
. Acquisition of Equivalent Resources
. Combination of the Above
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Acute health effects

Urinary metabolites
before and after clean-

up work
-Volunteer

Science of the Total Environment xoc (2012) xoo-ex

Contents lists available at SciVerse ScienceDirect

Science of the Total Environment

journal homepage: www.elsevier.com/locate/scitoteny

Urinary metabolites before and after cleanup and subjective symptoms in volunteer
participants in cleanup of the Hebei Spirit oil spill

Mina Ha ***, Hojang Kwon *", Hae-Kwan Cheong €, Sinye Lim 9, Seung Jin Yoo ® Eun-Jung Kim °,
Seok Gun Park ¢, Jeongae Lee, Bong Chul Chung "**

* Department of Preventive Medicine, Dankook University College of Medicine, Cheonan, Republic of Korea
* Envirenmental Health Center, Dankook University Medical Center, Cheonan, Republic of Kore
© Department of Social and Preventive Medicine, Sungkyuniawan University Sthool of Medicine, Suwan, Republic of Korea

@ Department of and Medi K Hee University Medical Center, Seoul Republic of Korea
* Department of Nudlear Medicine, Dankook University College of Medicine, Republic of Korea

¥ Integrated Omics Center, Korea Institute of Science and Technalogy, Seoul, Republic of Korea

I —

| VOCs 8 TjAHA|
250 4

p<.0001 D Before clean-up work ‘
200 p<.0001 B After clean-up work
<.0001 '
150 -
100 A
50 A
p<.0001
0
(ug/ger) (ug/ger) (mg/gcr) (u/ger)
ttMA MA HA total mHA

—————  PAH X AN |
3 5
p<.0001
p=0.05
2 -
p=0.003

1 4 D Before
0

(ug/gcr) (ug/gcr) (ug/gcr)

a-naphthol b-naphthol 1-OHP
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Acute health effects

Physical
symptoms
-Residents

W1
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-

Volume: 26, Article ID: e2011007: 9 pages
DOI10.5620/eht.2011.26.2011007 elSSN 2233-6567

Hebei Spirit Oil Spill Exposure and Subjective Symptoms in
Residents Participating in Clean-Up Activities

Hae-Kwan Cheong', Mina Ha?, Jong Seong Le?, Hojang Kwon®, Eun-Hee Ha*, Yun-Chul Hong?, Yeyong Cho,
Woo-Chul Jeong’, Jongil Hur’, Seung-Min Lee®, Eun-Jung Kim®, Hosub Im*

' Department of Social and Preventive Medicine, Sungkyunkwan University School of Medlcine, Suwon; *Department of Preventive Medicine, Dankook University

College of Medicine, Cheonan; *Occupational Lung Diseases Institute, Compensation & Welfare Service Corporation, Ansan; “Department of Preventive Medicine,
Ewha Woman's University School of Medicine, Seoul: *Department of Preventive Medicine, Seoul National University College of Iedicine, Seoul; “Asian Citizen's
Center for Environment and Health, Korean Federation for Environmental Movement, Seoul: ”Taean Institute of Envir | Health, Taean; *Envir /

Health Center, Dankook University Medical Center, Cheonam, *Neodin Medical Institute, Seoul, Korea
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3 20 Yeyong Choi”, Woo-Chul Jeong”, Jongil Hur’, Scung-Min Lee?, Eun-Jung Kim?
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Acute health effects

Mental Health
-Residents

Psychological Vulnerability of Residents of
Communities Affected by the Hebei Spirit Oil Spill

Kyung-Hwa Choi, PhD; Myung-Ho Lim, MD, PhD; Mina Ha, MD, PhD;
Jung Nam Sohn, PhD; Jong-Won Kang, MD, PhD; Young-Hyun Choi, MD, PhD;
Hae-Kwan Cheong, MD, DrPH

Objective: Psychological health is an important issue after disasters. This study aimed to investigate the
prevalence of psychological symptoms among 993 residents of Taean District in South Korea after the
Hebei Spirit oil spill and to examine determinants of vulnerability in residents’ psychological symptoms.

Methods: Symptoms of post-traumatic stress (PTS), depression, suicidal ideation, and anxiety were
assessed by questionnaires, and the responses were analyzed by using the survey analysis considering

the sampling frame.

ORs and 95% Cls of Psychological Symptoms for Distance to the 0il Band and Occupation of the Study Subjects in the

Hebei Spirit Oil Spill, Taean, Korea, 2008.

Posttraumatic stress

Suicidal ideation

OR (95% CI) OR (95% Cl)
18.19%
15.50
10 10
4.28 4.08 442
172
1 (ref
T : ;3 o
Non-sea related Fishery and related Non-sea related Fishery and related

Depression
OR (95% CI)

6.45
/ 3.36
69
1 (ref
1 T

OR (95% CI)

10

Anxiety

1 (ref

874"
8.46

Non-sea related Fishery and related

1

Non-sea related

Occupation

Geographical distance  =m= Nearby == Distant

to oil band

Fishery and related

Acute health effects

Mental Health
-Children

Children’s mental health prevalence

DO

Prevalence (%)

DI

NN

NI

e (= 2)
| (ha

(N=123)

28X
(HEH )
T (N=247)

3,

[ e,

2,

Odds Ratio

1.6

) Trait Anxiety 4.9

1] State Anxiety 2.4

05

Volume: 28, Article 1D: €2013010, 4 pages
hitp://dxdoi.org/10.5620/cht 2013.28.¢2013010

I Environmental Health and Toxicology

 Brief Report

€ISSN: 2233-6567

Children’s Mental Health in the Area Affected
by the Hebei Spirit Oil Spill Accident

Mina Ha'?, Woo-Chul Jeong’, Myungho Lim™, Hojang Kwon'?, Yeyong Choi®,
Seung-Jin Yoo?, Su Ryun Noh®, Hae-Kwan Cheong’

"Department of Preventive Medicine, Dankook University College of Medicine, Cheonan; *Environmental Health Center,
Dankook Medical Center, Cheonan; *Chungnam Workers' Health Center, Cheonan; *Department of Psychiatry, Dankook
University College of Medicine, Cheonan; *Asian Citizen's Center for Environment and Health, Seoul; *Tacan Environmental

von,

30 ‘ Mental health according to attending school | P

0 Mental health according to residence

25

b4

-
-]
—|

ox | Jm | 4o
0X
[T
o

oz [Jm [Ho

0 20

1.0

05

0-(1.6  1,60/3-¢3.49 3.49-(365  3.65+

0-<1,46  146-<3,47 337-<351 351+

‘ Distance to residence (km), (n=1,225) ‘ ‘ Distance to attending school (km), (n=1,225) ‘
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Taean Environmental Health Center

Oil Spill and Human Health Effects

Qil spill Medi Health
1a Exposure
Hazard Effects
Irreversible
V'S
- PTSD *Death
Respirato: * Asthma * Cancer
Seafood cadebiat « Allergic disease | - Reproductive
f *MCS abnormality
o Crude Ol E * Birth outcome
- VOCs Acute 4 P Chronic
- PAHs Placental - Neurologic g :
- Alkylated PAHs 2 abnormaglity Sexual precosity
e « Hematologic
- Metals + Psychiatric abnormality
* Emulsifier (abnor;n;rlgté) - Cardiovascular
- i IntraceIII:lar ;ﬁ;;gal malfunction
@ accumulation : - Cellinju
Waste Oil symptoms < o

Reversible

©Taean Environmental Health Center
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Oicidative alres 'hlum.lﬂcers in lang-term participants inclean-up work O“___
Relationship between total clean-up duration and A L il
G e Bl H e S Oy, i 1 5 - ¥ v M i,

log MDA and 8-OHdG levels (1.5 years later) g Sy Ch”, By Pk
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Fig. 2. Relationship between total duration of clean-up work and levels of oxidative stress biomarkers over one year after the accident by the time elapsed since last dean-up.
The urinary MDA (y = 0.002x + 1.252; p < (.0001) and 8-OHJG (y = 0.003x + 1.371; p < 0.0001 ) were associated with the total duration of clean-up work inall subjects. The regression
coefficients ( p-value) were 0,001 (053),0.001 (026), and 0.002 (032) for MDA, and 0.000 (0.88), 0.003 (0.0001 ), and 0,002 (028) for 8-OHdG. in groups who participated clean-up works
until 0-6 months ago, 7-12 months ago, and 13 or more months ago induding non-participants, respectively.
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Relationship between clean-up duration and
Oxidative stress biomarkers(6 years later)
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Urinary oxidative stress biomarkers among local residents measured
6 years after the Hebei Spirit oil spill
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Myung-Sook Park®, Yeonhee Chu ®, Seung-Hwa Lee ®, Kyungho Choi **

versity, Seoul 08826, Republic of Korea

of Medicine, Suwon 16419, Republic of Korea
tedicine, Cheonan 31116, Republic of Korea
‘ollege of Medicine, Cheongju 28644, Republic of Korea

25
P Pt
it ' r
3
= 15
%)
2
S p-trend=0.037 p-trend=0.062
h
% 05 -
X
: | 8-OHdG 8-OHdG
;. . :
0
i1t TR
S 4
2
g 3
,E p-trend=0.008 p-trend=0.005
® o2
z
™
0 ‘
Q1 (<215) Q2(21.5-129.0)  Q3(129.0-1645) Q4 (>164.5) <15 15-16 16-20 >20
YHEY e (D) ADX| M EE AFX|NHK| 22| (km)

Long term health effects

Respiratory Effects
-children
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Respiratory Effects of the Hebei Spirit Oil Spill on Children in
Taean, Korea

Suk-Chul Jung," Kyung-Mook Kim,? Kun-Song Lee,* Sangchul Roh,* Woo-Chul Jeong,® Sahng-June Kwak.® k-Jin Lee,
Young-Hyun Choi,® Su Ryeon Noh Jong-II Hur, Young-Koo Jee™

"Department of C icine, Pyeongtaek Spital, Pyeongtaek, Korea
“Department of Internal Medicine, Kyeonggi-do Medical Center Suwon Hospital, Suwon, Korea
*Department of Pediatrics, College of Medicine, Dankook University, Cheonan, Korea

Table 3. Pulmonary function test results and the prevalence of asthma in the Table 4. Risk factors for asthma n the study partiipants
study participants Adusted OR |95 "
: 0
Children living Children fving Variables conidence enva) lue*
closg tothe oil farfrqm theoil  Total Puaiue®
Sllams.  spiloe  (NSES) So mal/femal) 254131481 0006
(N=159) (N=277) : : 3
Obesity (obese/overweight/normal weight)

FVC (L) 2011047 1971049 1.98+048 0.39% ) .

FVC (%) 8564105 8681116 8641112 0275 Ovenweigh 18073447 015

FEVI (L) 178+040 177+043 177+042 0723 Obese 166(083:387) 010

FEVT (%) 826108 8534104 8434106 001 Familial history f asthma (yes/o} N8 000

FEV1/FVC (%) 89.3+0.07 90.2+0.06 89.9+0.06 0.153 :

Prevalence of bron- 29(18.2) 22(7.9) 51(11.7) 0.001* Cum‘ant sm0k|lng (VES/DO] 080063% 038
chial hyperrespon- Passive smokmg (‘{ES/ND) 19 (0,57-2.50} 0451
siveness (defined : )
by the MBPT) Residence (close tofar from the oilspillarea) ~ 243(1.27-465) 0007

*Independent ttest; 'Chi-squared test. *Multiple logistic regression analysis.

FVC, forced vital capacity; FEV1, forced expiratory volume in one second. OR, odds ratio.
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Burden of disease
-Residents

Open Access Research

BM] Burden of disease attributable to the
open Hebei Spirit oil spill in Taean, Korea

Young-Min Kim," Jae-Hyun Park 2 Kyusik Choi,2 Su Ryeon Noh,®
Young-Hyun Choi,® Hae-Kwan Cheong®

To cte: Kim Y-M, Park J-H,
Choi K, et al Burden of
disease attributable to the
Hebei Spifit oil spillin Taean,
Korea. BMJ Open 2013:3:
6003334. doi:10.1136/
bmjopen-2013-003334

ABSTRACT

Objectives: We aimed to assess the burden of
disease (BOD) of the residents living in contaminated
coastal area with oil spill and also analysed the BOD
attributable to the ol spill by disease, age, sex and
subregion.

Design: Health impact assessment by measuring
years lived with disability (YLD) due to an oil spill.

ARTICLE SUMMARY I
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= This is the first study to quantify the burden of
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Changes of Eating Habits of the Residents of Taean, Korea
after the Herbei Oil Spill Accident Based on Focus Group Interviews

Ji Hyun Park'®, Sung Ok Kwon'?, Woo Cheol Jeong™, Jong Il Hul”, Se-Young Oh'>*
g of Food and Nuvirion, Kyung Hoe Universiy;, Seoul, Kovea
*Rasearch Jnstine of Himan Ecology, Kyung Hoe Universiy, Seoul, Korea
*Tavan Inctinge of Evironmental Health, Toaan, Korea

Abstract
Hazardous chemsicals, such as polycyclic aromatic hydrocarbons (PAH:), volatile organic compounds (VOCs) and beavy
mmmnumnm»mmmum.dmukmwmm»mmsmm
in December 2007. To mvestigate changes of eating habits by the exposure to harmful substances, we conducted 5
mmmhm-rucmmwmmmdmmﬂmmmmw
family meals. Focus discussions were
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Aoz QAP AS ovishs A2 otk o] F 2] =2l sARE of dojat w32 48]
ApaLolde] e ESHA] SEl lth mEhd AR FRISS R dEkFol FAee A9 e
Ao % HAlth AEXARE FalMe Bee 2 5 QIAT FUE0] Fe2 Tl dATE e
T USUTE DE R ALl = A HEAE AR WA et ek SYIE veo] 400 2k
g AT AR ease STV AdiM dEiFel FARIL dvke 24 &5 5 STk =4
AL stz 7153 A ARRE o] WAFUS Aol 2 A B WEdE FalAM AAA ke
CHAUZIAL QAT SHAIRE ALl % = A3t #g]le] dEshdA ke Wolld Mz dAkelE 2he

el gl =9t= Aotk

(E. 4 ZHESe| Bkl 717, %)

. AFTLO| 20154 49
T &2 229 | 1+2x9l | 129 229 | 1+2&¢
e 54(90.0) | 31(60.8) | 85(76.5) | 31(66.0) | 15(395) | 46(54.1)
ofMoiel | 8(133) | 17(33.4) | 25(225) | 16(340) | 3(79) | 19(22.4)
YA N 43(1.7) 7(13.7) 50(45.0) 14(29.8) 12(31.6) | 26(30.5)
WE(RF)AY|  3(5.0) 7(13.7) 10(9.0) 1(2.1) - 1(1.2)
= 0.0 1(216) | 11099 | 70149) | 16(42.10 | 23(27.1)
B 46.7) | 6(11.8) | 10(90) | 9(19.1) | 6(158) | 14(16.5)
Mg 2(3.3) 1(2.0) 3(2.7) - 1(2.1) 1(1.2)
cEl 107 | 5(98) 6(54) | 6(128) | 4(105) | 10(11.6)
71 101.7) - 1(0.9) 2(4.3) 1(26) | 3(36)
Agr= 107 | 3(59) 4(36) 12.1) 1(26) | 224
LS 1(.7) - 1(0.9) - - -
s 60(100.0) | 51(100.0) | 112(100.0) | 47(100.0) | 38(100.0) | 85(100.0)
ZELE 83.6% 80.9
Fr awe OES AYE0] %] WEd $A% AARES T /] LEEE ¥,

A AbaLeld }E% A% (2011b: 101)
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2l 47 100.0
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glol, ZeiA I e vlE Bt A o 2719 A (FHA, 624).

FAofgio] W APkS] ojHlolq] TR T ofEnhLol Hs) AThHOR A4S Holglth shisha
M T BLY 5 Qs AR wEGY @A Qs BB Brel BT & 1] mRelr 53]
QA NT] QRN HH FHoIYS ool rt He T =

oJtH( Ak, 2011). okl (£ & EH AvkSE 3E Rk
U w2 HiEe ARSI s ARR oel]] e 22 Holtk oRIEe] Fadl wEw, 3F vt
IS T2 Zkm ©lHe] ke Aol d 22 she el 3' o] Mg iAo s | HitkE
W 294e @ 5 o 3

e AMEE 2 4O Sle 3 RIS W oaE U e 3E ol wleE A B a7 A9
ool Fot 7|EFEALY FHTNA dAFE BloluL e Wl i & ielM F2 gsle
o], %2, FH0 5o ofglgo] AlaLold el Fh3t mAIA] Rl skl wholA Eelut
S AT ofRle g ol g FHIE viETol Ayl Sle wMiES 7HRI7IEA Teae 2ol EHTt
Fo 2old, o ] e wiok sked, vtk Wi fhe 2717F Q7] wleell o B3 Sl wiTekaL
o] 73] 3)&5kA] X3 ol doide Asidinh ALLEAl AvkEahrtell 2 H o w7t SEHAUNEA 34
A ARE SIS 5 AR 20043 623 2] wi7F AATHZEH Sk vk A 2006: 54). AbaLol s
2871 Al dAle 1 uk e 30HT FEH0 itk 223 v A vl 29dske 3E
olgte] HjE FAHCE FAHIES AU F (R ) FX).

1E 0/2F | 2~3E 0|2 | 3~5& 0|2 | 5~T7& OI2H| 7& 04 A
AFZLEA] 23(65.7) 5(14.3) 4(11.4) 2(5.7) 1(2.9) | 35(100.0)
2014 238 | 30(57.7) 10(19.2) 7(13.5) 1(1.9) 4(7.7) | 52(100.0)
20154 42 | 11(36.6) 9(30.0) 6(20.0) 1(3.3) 3(10.0) | 30(100.0)

A0 1 AEA] A8 AEF(20110 110)
2. 20149 A5= HEEA Ad 244 WFAEQ0149 29)/
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o uhg o vhrhe] of&lee] HBEA e olfE WA B Wizl HEAS A0 o)y
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% £ SISe] Tl SRR ol Wi2). & FUE AT
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7]—37_ Ak FE3IGTE S ooy TR A2 ArkEe] ojXofS o3
AT IHETY Avks FRUEC] AHFES J)5E AR
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R FAAEE NI3EVE TG NBAS BolT Ytk BYY FA FUE) TEAE AXs
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BEAE THCE o] WA Apshs oIt AR B AV, AulAae 58 2 o At
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5002He O] 2t 3(5.2) 17(32.2)
500~ 10002+ O] 2 8(13.8) 10(21.3)
1000~20002H Of2t 18(31.0) 5(10.6)
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(1) FUEGY FULFY Py
NEREATLONF 7V 228 D A18)209) sl FHUE Alolo] 23 2 25 Z7HITH: AMe)
THEHALE, 2008: FEsh PES, 2009: oAR- §47, 2009: A, 2011). A Aol ATaAE
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ke Fuss B0 WrE AFE Atk Hebd 253 NS BEY A% AR5

3] ol7182] A2 BAEIAG TEAS) SA7 Sgsle] Aue 4 olek meb) 253 9y o 3ue
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CHCE. 10) 32, Wb FU250) JoE o 2352 ool Z7hskirk 2009 29 EAlA Fl
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Newer, thinner seats could ... but many airlines chose to use and Airbus has proposed
have increased the legroom . the space 10 add more seals . a standing-room concept.
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