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FOREWORD

Since the Ship & Ocean Foundation was established in 1975, we have focused not only on the
promotion of technological development for shipbuilding and related industries, but also undertaken
various projects, including research on the marine environment and cooperation activities on a global
scale.

Recognizing that the ocean is playing an ever-greater role in making our society one with a
sustainable development basis, we established the Institute for Ocean Policy, SOF, in 2002, with the
intention to strengthen relations between ocean studies and shipping. We have since worked on
various projects under the two names of Ship & Ocean Foundation and the Institute for Ocean Policy,
SOF.

The Foundation is to mark its 30th anniversary this year. Taking this occasion to mark our
commitment to further development, we have determined to integrate the activities of the Foundation
and the Institute, and structure a comprehensive research framework on ocean affairs, shipping,
environment, security, resources, the UN Convention on the Law of the Sea, etc. Since April 2005, all
our operations have been done under the unified name of “Ocean Policy Research Foundation.”

Accordingly, Ocean Policy Studies will be published from the current issue with the name

of Ocean Policy Research Foundation as publisher.
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Fig 1 : The Sea of Okhotsk.
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Fig 2: Diagram of ice outflow and inflow in computational grid.
Fig 2 (9 adt
S° = (dx—| Ax|)-(dy—| Ay])
dx, dy X,y
dt Fig 2
SNW SN SNE
s’ s sF
s s° s¥

max(Ax™ ,0) x |min(Ay™,0)| (dx—|Ax" [)x|min(ay" 0)| [ min(ax"E,0)x|min(ay"= 0)
max(AX" 0)x (dy— [Ay" [)  (dx—]Ax|)-(dy—|Ay]) [ min(Ax®,0)x (dy— ‘AyE‘)
max(Ax*" 0) x max(ay™,0)  (dx— | AX® [Jxmax(Ay®,0)  |min(ax= 0)|x max(Ay=,0)

Age

> S'- Age (1)
2.8

i =O,NW,N,NE,W, E,SW, S, E]

Age(t + dt) =



3-2.

ANTARCTIC CRC (Cooperative Research Centre) ASPeCt (Antarctic Seaice Processes
and Climate)
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Table 1 : Tuning parameters on numeric conversions.

Tablel

Constant Symbol Value
Proportional Constant on Wind Efficiency to Ice a 0.05
Motion
Deviation of Wind Direction o 0
Proportional Constant on Ice Growth Agrow 0.1
Proportional Constant on Ice Méelting Aneit 0.01
Proportional Constant of Efficiency of Ice Thickness An 5.0x10°
Threshold Concentration of Ice for Deformation Cndeorm 0.9
Threshold Wind Speed for |ce Deformation \yoeform 0.01
Proportional Constant on Efficiency of Ice Ay 1.0
Thickness
Proportional Constant on Efficiency of Ice Type Ay 0.01
SSM/I Bootstrap
(IMA) 10m
World Ocean Atlas 1998 (WOA98)
4.
1993 11 1994 4 ICE THICKNESS
ICETYPE TOPOGRAPHY Fig4 Chaivo
1 Chaivo Shmidt
Shmidt
Shmidt Fig5 @
T, T, (¢ 10m (d)
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4
Ty, Tp Age
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Fig 4 : Areaof the computation in the Sea of Okhotsk.
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Fig 5: Computation results at the Shmidt mining area through Dec. 1993 to May 1994; (a) ice
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Fig 6 : Computation results at the Chaivo mining areathrough Dec. 1993 to May 1994; (a) ice
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topography; (c) water temperature from WOA98 data and air temperature at the surface from
JMA data; (d) wind vector at 10m height from JMA data.
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Fig 7 : Computation result on 30 Jan 1994. Comparison between ice concentration image (a) and
calculated ice thickness (b).
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@ (b)

Fig 8 : Computation result on 22 Feb 1994. Comparison between ice concentration image (a) and
calculated ice type index (b).
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Fig 9 : Computation result on 18 Mar 1994. Comparison between ice concentration (&) and ice type

(b).
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EXECUTIVE SUMMARY
A Numerical Analysis of Time-Dependent Sea | ce
Propertiesin the Sea of Okhotsk

Takatoshi MATSUZAWA
Research Fellow
Ocean Policy Research Foundation

Nowadays offshore activities of oil and gas exploitation and production have been increasing on the
continental shelf around the Sakhalin Island. While oil and gas production in this area has already
been launched, information of risk analysis and management for possible oil leakage and accidental
oil spills has never been clearly given out to the public. Developers and shipping agents, in particular,
should have reliable data and information of seaice in the area, since in addition to ice concentration,
ice property parameters such as thickness, shape, surface roughness and structure affects the design
and operations of marine structures considerably.

These ice parameters seem to be mainly dependent on ice age. However, in most cases we use
merely ice concentration or ice thickness for numerical analysis of engineering issues associated with
sea ice, because there has been no simulation model developed of time-dependent property of seaice.

In this study, the parameter “ICE Aging” was introduced, and ICE THICKNESS, ICE TYPE and
ICE TOPOGRAPHY were defined as its function, to describe time-dependent property of sea ice.
Numerical simulation was carried out for the Sea of Okhotsk in the winter, through November 1993 to
March 1994, making use of ice concentration data from the NASA satellite onboard microwave
sensor(SSM/I) and wind speed data from the Japan Meteorological Agency Objective Anaysis.

The simulated time series of ICE TYPE or ICE TOPOGRAPHY were found to have a different
distribution from that of ice concentration in the calculated area. Both of ICE TYPE and ICE
TOPOGRAPHY show there exists aged or deformed ice along the east coast of the Sakhalin Island
which well covers Sakhalin | and Il Projects fields. Deformed ice aso appears in the northeast
offshore of the Sakhalin Isand, where the Sakhalin V Project field exists.

In conclusion, the smulation indicates that in addition to ice concentration and ice thickness, ICE
TYPE and ICE TOPOGRAPHY are important sea ice parameters for assessment of development and
transportation risk managements in the Sea of Okhotsk. This computer-based modeling of ice aging
effects has added a new dimension to engineering research issues of seaice.
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HLDOTH D,

7% 1-1. ISA OIHENREE

Year Occurrence

The International Seabed Authority (ISA) is an autonomous international organization established under the
1994 1982 United Nations Convention on the Law of the Sea and the 1994 Agreement relating to the
Implementation of Part XI of the United Nations Convention on the Law of the Sea.

The ISA convened a workshop on the development of environmental guidelines. The outcome of the workshop
1998 was a set of draft guidelines for the assessment of possible environmental impacts from exploration for
polymetallic nodules.

The ISA adopted the regulations on Prospecting and Exploration of Polymetallic Nodules in the Area (Mining
Code). The regulations require the Authority to establish and keep under periodic review environmental rules,
regulations and procedures to ensure effective protection for the marine environment from harmful effects
which may arise from activities in deep sea.

2000

Although the Mining Code was adopted, supplementary was needed in particular on the parts of protection
and preservation of the marine environment. Based on the draft environmental guideline prepared by the
Workshop, the Legal and Technical Commission (LTC) remade the environmental guideline, and submitted
the document to the secretariat.

2001
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J | PIVING VAL '
In order to ensure effective protection for the marine environment from harmful
T T 7 e —F effects which may arise from activities in the Area, the Authority and sponsoring
precautional approach States shall apply a precautionaly approach, as refered in principle 15 of the Rio

Declaration, to such activities.

The Authority shall, in accordance with the Convention and the Agreement, the
Authority shall, in accordance with the convention and agreement, establish and keep

FEIIR) 72 FLE L

S . under peridoric review environmental rules, regulations and procedures to ensure
peridoric review

effective protection for the marine environment from harmful effects which mat arise
from activities in the Area.

F 42 PERRAIDBRETA R4 KD 5 TGk

Jiik SIS RAE '

Pursuant to article 145 of the Convention and paragraph 2 of this regulation, each
contractor shall take necessary measures to prevent, reduce and control pollution and
other hazards to the marine environment arising from its activities in the Area as far as
reasonably possible using the best technology avaiable to it.

1 T RE 72 fe B Bl
reasonablly possible
/ best approach

BT & 51T 2 DR
Environmental Impacts caused
by plan of work for
explorations

The recommendations issued by the Commission may, inter alia, list those exploration
activities which may be considered to have no potential for those causing harmful
effects on the marine environment.

4-2. RIEHA RS54 DR

BREETA BT A 3 BRE LR T 2 72012 LTC 2MERL L 72 BIRHI 2> D1 T B 22 A% D
BEThD FREHRIEVIESAL 38 /X7 1), BRI KD 53— 7 1 L5
BEFFETRENCHT 2T =4 Y U ZREICK D L, T OfaE 2R L T\ D, BRETA
N A OEZR BT, 1) B L DMWFEREMREDO -0 OB OB, 2) #
FIENC K DHEEBRBEHA O IREIR KW 3) B L DR E ORI ®mE, 258
BT HILTHD BEETA FTA 2837 5),
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4-3. BIFHA FSA 2 DBR

REETA RTA TFH1VEND SEMORZLEMRBRENOKD (K 4-3) JFLEBAITRIN
TZISA WL DEMMZRRABE LA SHEEE L2 T BREVNARTIA L F1E4) ., HFEIZ
BIO D RFEIREN & ZHUTEY LRVEEN 2 0T 52720 DR LR L Th D BRETA KT A4
V%W%Am(ﬁ¢® ik\@#%ﬁ\@#m%\ﬁ%%%ﬁ\EWﬁ%\E%%#MW

CBEOT T s A WEY ¢ 6 SR T BREPN RSN TV D (BT A RTA U
M5 8) (3 4-5), Fifti i th<c FH rTREMEIZ DWW TRkl 3~ 2 28, D7 < & b i O+
RSN TND

# 4-3. BB TA KT A4 DRk

Chapter Contents
L Introduction
II. Scope
II. Environmental baseline studies
Iv. Environmental impact assessment
V. Data collection, reporting and archival protocol

Annex [ Explanatory commentary

Annex II  Glossary of technical terms

44 RIFET=XY) L TONELTHIFEE VL LRV EE)

BRGSO BERTAL 3 6 B 72 U ) BRET RN 23 0 B 2R TE )
@) Gravity and magnetometric observations and @) Dredging to collect nodules for on-land studies for
measurements mining and / or processing;
Bottom and sub-bottom acoustic or electromagnetic Usg of sp e01a.l equipment to study the reaF tion O.f the
(b) (b) sediment to disturbances made by collecting devices or

rofiling or imaging without the use of explosives .
p & ging P running gears

Water and biotic sampling and mineral samplings of a Testing of collection systems and equipment.
limited nature such as those obtained using core, grab or ©

basket samplers to determine seabed geological or
geotechnical properties

©

Meteorological observations and measurements,
including the setting of instruments

(d)

Oceanographic, including hydrographic, observations
and measurements, including the setting of instruments

(e)

Television and still photographic observation and
measurements

®

(g) Shipboard mineral assaying and analysis

Positioning systems, including bottom transponders and
(h) surface and subsurface buoys filed in Notices to
Mariners
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Physical Oceanography

Aim

Subject Remarks

in order to model and to value
the potential influence of

the discharged water

temperature (CTD meter) water column

salinity (CTD meter) water column

transparency bottom layer

current (ADCP / (1-3m), 10, 20, 50, 200m
electromagnetic) from the bottom

Chemical Oceanography ( bottom area )

Aim Subject Remarks

to assess the possible influence nutrients overlaying water
of the plume created by mining DO overlaying water
tests of collector systems TOC overlaying water

Chemical Oceanography ( water column )

Aim Subject Remarks

to assess the possible influence nutrients water column

of discharged water from a vessel TOC water column
Chlorophyll a water column

Sediment Properties

Aim Subject Remarks

to predict the behavior of specific gravity sediment (0-20cm)

the discharged plume from vessel bulk density sediment (0-20cm)
shear strength sediment (0-20cm)
grain size sediment (0-20cm)
oxic / suboxic sediment (0-20cm)
organic carbon sediment (0-20cm)
inorganic carbon sediment (0-20cm)
nutrients pore water (0-20cm)
alkalinity pore water (0-20cm)
redox system pore water (0-20cm)

* Sliced interval in cores should be recommended.
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F4-5 HOI3X
Biological Community
Aim Subject Remarks
to evaluate potential influence megafauna, 4cm-
on each community (camera / video system)
macrofauna , 0.25mm - 0-1, 1-5,5-10 cm
(box core)

meiofauna ( 0.032mm -0.. 0-0.5, 0.5-1.0, 1-2, 2-3cm
(multiple corer)
microfauna (ATP etc.) 0-0.5, 0.5-1.0, 1-2, 2-3cm

nodule fauna ( box corer)

epifaunal megabenthos ( continuous observation
deep-sea camera system ) at least 1 year

Bioturbation

Aim Subject Remarks

to value the effects of the activities excess Pb-210 0-0.5, 0.5-1, 1-1.5,

natural variability (sea floor) 1.5-2.0,2.0-2.5 cm
* Th 234

Sedimentation

Aim Subject Remarks

to evaluate the effects of the activitie: flux (sediment trap) 2000m and 500m

continuous monthly

id-water pl
(mid-water plume) sampling at least 1 year

5. REBEAA K354 2O

BRETA RTA 3o OIFEBER A TIERa <, BB EREREZGENICH . S5
ETHDLNG, RDOHITWDDIIMAIMEFHNE T < B LR EH TH L, £
DI=DIZ, WMEDOPFETHOLNTZMAZ RKRBITIEHT 5 2 & FrICIERRGET L T & I FE
IEEhZ SHICELS 2 ENKRUITH S,

F7o. BIBHIEITIE O BREE R AREAR AR A, ANRBIERR, TR, RUPEER T
—VEBRZE L CHETRHORE R LSO 008 BETHD, L L—f&IC, FEEREIC
TR KR TR EFFREEMPLETH LD, MEAT—LVOERIIRETHL L, F/h
BBLOER T > THRV B LMY IR LITHS Tlden, 1o T, 7o & 2 /R o 328k
ThoTh, HMEICA Ty NeT U Ny MR THDOTIIRLS, BohleT—20bH
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AREZRIR Y O FRIEHRZ | EHT720ll, BEO T o A 2HETLIEZE B RDEND
(Fukushima, 2004), & & ZHIAT O R Tl ERESR O IEfE /2 FERBHR IINEE TH 5005,
FERICIRR 2 ZRDORELA L ULETH D,

PLEZESE 2, LFIZEWT 1) FREIREIOEE, 2) HEA =X LDOMEY, K3)
PR OREEN LIZFHETE 57 A— 2 &IREITHEE, 27035,

5-1. [FETBIDETE

TRUBERIE DS BLEBR BE A~ AT TR ORZE I 1972 FITHAE 0 FEETREI R N DB ) =
X LZBAT HIEEGRDO Y A N7 v TR OBIAHLDEMINTE T2, ZORER, FrICEZ &
HESNTZ01E, 1) EHHEO WABRS KO OIS 5 E B 2R A AW BHE ~ D R
(DAfE, R . M OY 2RSSO RTIR K 0 BEN 7= 35T B 1) 5 2% 7 FHERE S A 4
MEENOO LR EMEHEO TLED Z LR (L%, HHEORE) O2HAT
b5 GEMIIRRRFE 3 L0 5-1 #BRO L), #toT, BENA RIA4 0 TIEIRHD
FRAHE AL U - BB MERL SN D R&ETH D,

&K 5-1. REGEEOMA O DI E)

Year Occurrence

United States was preparing to participate in the Third UNCLOS. At the same time, several
1970  federal agencies agreed that at some time in the future it would probably be necessary to
prepare an environmental impact statement (EIS) on deep ocean mining.

The National Oceanic and Atmospheric Administration (NOAA), belonging to the Department
of Commerce (DOC), began sponsoring preliminary research into the potential environmental

1972 effects of deep ocean mining at Columbia Univ.'s Lamont-Doherty Geological Observatory
(LDGO) .
1975 LDGO's research demonstrated the necessity of large field experiment, and then the Deep

Ocean Mining Environmental Study (DOMES) was initiated.

Based on DOMES research, NOAA prepared a Programmatic EIS (PEIS). In this document,
1981  many of the original concerns relating to immediate marine environmental impacts were
adequately addressed.

NOAA, under suggestions of the National Research Council (NRC), established the Marine
1982  Environmental Research Plan 1981-85. In this plan, all but two of the environmental concerns,

which listed in the PEIS, fall into the "Low Impact Probability" category.

* The destruction of benthic organisms in and near the collector track

* The blanketing of the benthos and dilution of their food supply away from the mine site.
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FrEiGB DR

1972 2z m > B 7 K5 D Lamont-Doherty Geological Observatory 1%, >K[E ps#554 1
ﬁéj{ﬂ%mOAA)@iﬁé%x U, SR R ERIL S BRI R F T TER) 7o B
BT D8] 21T\, RIS EIRBARE 23 E F SN D RNC, FErEBRER A 4 Jha 4
5 X 9% L 72(Ozturgut, et al,1997),

NOAA X% DA 52T, KRB BR 5 i & (DOMES' Deep Ocean Mining
Environmental Study, 1975-1980)% 3&fii9 2% & & H 12 Bi S BRI BT & Rk
B A HEZR L 7= (Ozturgut, et al 1978, Ozturgut. et al, 1997)o

1981 4 : NOAA [FEREZFZFEME(PEIS: Programmatic Environmental Impact
Statement 1981)Z D, HifA KL v P05 WS ZHiHIC, B850 KIE 7R 2
W ORI b DO E T, 12HHA U A 7 v 7 L72(NOAA,1981; Ozturgut et al.,
1997) (% 5-2),

PEIS 23 F & & b 72 B4 NOAA (F42KiF2EE %< (National Research Council,
NRC)DB)E D ¢ & "Marine Environmental Research Plan 1981 - 85." A {ERk L. PEIS
Tk~ %ﬂf“éﬁfﬁ’)@ﬂﬁiﬂ@ﬁ?ﬁ T, R LB N D DIL, BIED R,
WihEs L OV o JE IS R 7R R R~ DB (LR, EREEE) . K
UMEFLRE D Rl L v %ﬁﬂﬁ GATIZ 0T D28 RN IEAEAEM & 2 b OfF &
RO EEDTLEDY ZE0RE (LIk, HHEREOEE) o2 HBITKR T,

2B OTEE) & 1EBIZ, The US-Japan Cooperative Program in Natural Resources (KK

BEIROFBEFHICET 2 A kS, LIE UINR) OV EI Y E IR P94 (Marine

Mining panel, MMP) T & ZRFEIL O BB ~ OB REt S 41, AR o 2 22N

2 ERILBE AR A R CHEN T 5 2 & O BRI BT i, BEREEK & K IEi TR

T (BUE, SREEE K OFEEY) | EoRERIEKOWMN, FHEOKT, AKIRET
IR0, PRI L KIFT 2 & 2 4EE L2 (Kajitani, 1997).
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# 52, TRIBSEYETRBAFE OFTERI2EE % (after Ozturgut ef al., 1997).

INITIAL CONDITIONS:' POTENTIAL SIGNIFICANCE OF BIOLOGICAL IMPACT

Probability
of Recovery Overall
DISTURBANCE PHYSICO-CHEMICAL EFFECTS BIOLOGICAL IMPACTS Occurrence Rate Consequence Significance
Collector © Scour and compact sediments Destroy benthic fauna in certain unknown’ adverse unavoidable’
near collector track (slow?)
© Light and sound Attraction to new food unlikely unknown uncertain none
supply:possible temporary (rapid?)
blindness
BENTHIC PLUME O Increased sedimentation O Effect on benthos
rate and increased -covering of food supply likely unknown’ adverse unknown’
suspended matter -clogging of respiratory likely unknown’ adverse unknown’
surfaces of filter feeders
-blanketing certain unknown® adverse unknown’
© Increased food supply unlikely rapid* beneficial? none
for benthos
© Nutrient/Trace Metal © Trace metals uptake unlikely rapid not detectable none
increase by zooplankton
© Oxygen demand © Lower dissolved oxygen unlikely rapid not detectable none
to utilize; mortality from
anaerobic conditions
SURFACE DISCHARGE  © Increased suspended © Effect on Zooplankton
(Particulates) particulate matter -mortality unlikely rapid* not detectable’ none
(sediments, nodule fragments
and biota debris) -abundance/ unlikely rapid* not detectable’ none
species composition
changes
-trace metal uptake unlikely rapid* locally low’
adverse
-increased food supply unlikely rapid* beneficial? none
due to introduction of
benthic biotic debris and
elevated microbial activity
due to increased substrate
o Effect on adult fish unlikely rapid4 not detectable none
O Effect on fish larvae uncertain uncertain uncertain low®
(rapid?)
© Oxygen demand © Lower dissolved oxygen unlikely rapid not detectable none
for organisms to utilize
© Pycnocline accumulation © Effect on primary unlikely uncertain unknown low
productivity (rapid?) (undetectable?)
© Decreased light due to © Decrease in primary certain rapid* locally low
increased turbidity productivity adverse
SURFACE DISCHARGE © Increased nutrients © Increase in primary very low rapid* not detectable’ none
(Dissolved Substances) productivity
© Change in phytoplankton very low rapid4 not detectable” none
species composition or
introduce deep-sea
microbes or spores to
surface
O Increase in dissolved trace © Inhibition of primary very low rapid4 not detectable” none
metals productivity
O Supersaturation in disolved © Embolism very low rapid not detectable none

gas content

1. Includes characteristics of the discharge and the mining system.

2. Based on experiments/measurements conducted under DOMES.

3. Years to tens of years, or longer.

4. Days to weeks.

5. Areas of future research.

uncertain = some knowledge exists; however the validity of
extrapolations is tenuous.
unknown = very little or no knowledge exists on the subject;
predictions mostly based on conjecture.
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BRI A BT A ANNIXTEHRED TV A D3FEAL S 7L TV WBLRE R Tl 8Tl & B

(CHEMET D DOIINEE LT —FH T, ETREENINETICE ML TELERIZLY, &

HREEOETHIIAETHS WEETL 3) 1L LTRY . bEORAD SR8 2 i
L&D &2 HARNERBRDbND,

Although the actual technology that will be used for some exploration activities, ()
based on the experience and knowledge gathered from previous activities carried out by the

registered pioneer investors and by the scientific community, may be forecast to some
extent. * + * [f{EET 3 OHFE

HRH LR EIEENC DWW TR, R TRAET DRBNIRAI L Le ) 2T, HHEEORE,
BB RET LR A DL MEET 3),

The main impacts are expected to occur at the seafloor, with minor impact expected at the
tailings-discharge depth. The nodule collector will disturb the semi-liquid sediment-surface
layer and will create a near-bottom plume. The nodule collector will compress, break up and
squeeze the harder underlying sediment layer. For predicting the effects of the activities and
to manage them in such a way as to prevent serious harm to the environment, the critical

issues are the following:

-MEET 3 Ok

ELREIIOWTS, BEKOKHNREBEOREZHMSETZY | HEZKTSE
L. ERAEICYEZRSZLETHLIZ) ATHIEEZLER LTS (fRET 3a),

Disposal in the surface waters would possibly interfere with primary productivity by
increasing the nutrient levels and decreasing light penetration into the ocean, or enter the

food chain and disturb vertical migration. - - - [ffj@&E I 3.a OHFY

VUEDD . EMEOREFIIC OV T, KREENTEEICHEAENL ST E TR
REPEZTWD LHWTTE D, —77, BEAKOREKREIZ SV TIZ UINR OFTHRY BT
DN BN A>T D b D L HETE 5,
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5-2. HEAH=_XLDKRE
(1) BRILFEK DR

BLPE K ORBRH A ERFTEE & SN -EEIE, BHEOKT, @RI REEEEO MG
R QMR K DYEE 22 B3, MBS o - CHRMEREICREST 5 2 L BREFEKD
PEHL, W, R DONT o RS U THEBOREN R 2 LHER L7272 Th 5 (Ozturgut et
al.,1997) (IX5-1),

IS OHERIZ FERET N R IR (Furusawa, 1997)X°, H ARUTHEIZ U CTEAR /N
f S8, (Nakata et al., 1997: Doi et al, 1999) MMToiv, SHEEIREOE(LIZ3T 208~
Zrr by (A8, B, KOVRHEEE) OISEO—HRH LN FEEKD
JERDIRER T D Z & IRIRADERCNICIEET 2 2 L E b LN o7, L L, il
WM>7Z o7 b DINEITFERELSVOHRTH D, £o, KEOZEBHIZO WL, 28R
ML BN AT DL TOT — X % KN T D,

PRILFEK DA J) = X L OBFE RO D=0\, BEFICm IS AZ, 7o 7 v
DO T 28507 — 2 & 2RO ST DWHEOKSEFE) T — F OBGNREE L
WV, LU S, BENA RT7A U THER—RATA VIRETEYMT — 2 2BET5 X5 7%
REFRRNEHRE T XT 8), iz, BRELFEKOEEELTIET 5 7= OB & #)1HE LT
W2, IRENTWAHDIEH £TH, HBIL - BHRICET 5 TrrvR a7 5 K, ZALCAT
FEL CTE=ZY VU RREEITO) 2 & TH Y, SBRNFITERE LTS, ZoE=FY 7
A REHR ITRE OO < THIBT L L 9 37220 (GB 4 537 10),

10. The following activities require prior environmental impact assessment, as well as an
environmental monitoring programme to be carried out during and after the specific
activity,* « « g - -

(c) Testing of collection systems and equipment -+ 5 4 5/37 10 H

« turbidity ——

- disperse — |+ temperature ——  Primary— Cumsumer

- nutrients Producer secondary — third—--*

« turbidity ——
Discharged |+ sink — |+ temperature ——  Primary —% Cumsumer

Water « nutrients Producer secondary — third—---
« turbidity ——
*stay  — [+ temperature —— Primary —p Cumsumer
. nutrients Producer secondary — third—---

5-1. KIFITERILBE K Z i Lz & & DR I = X D —1j]
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(2) HHEREDE

5-1. FETREOBE T~/ LBV | HHEHOREIZIL, 2 DOA D =X ARHERIE N T
Wie (45-2), 1 DITAEBMNZ UVRIE A | S IR R - 028 FEHERE 3 a0IE, R
DOHEFREWH OFEBDBFIR S, 22 e L OO0 2 HEREY R M8 D I X AR RE ISR 0 |
HAFEDOTZD DT RV —HARNNEE /e >720 . EERN EH L2045 (Jumars, 1981),
2 OHIT, EEICALT 2 EY AL W RS GRWHEREEE ICH#EIS LAY TH
LI, B HHEREDNE Z 5 & NERORINTHEREM NG £ - T, IEH B ARG E) 2 R
7% 2L Td% (Trueblood et al.1997) ,

INEFFHET H72DI2, 1991 FLUREKE. AA, HIE, IOM (Interoceanmetal:  [H2LpE &
BRERR LTy Y —o T ACTF = | ZRHEE L) 1T L0 BB F N S 417- (Trueblood
1993: Trueblood et al.1997: Fukushima,1995: Kotlinski and Tkatchenko,1997:
Sharma,1997)(F& 5-3), —HEDEERIL, WK N Ly UREHMICPIE 7R ELHE (DSSRSS:
Deep Sea Sediment Resuspension System)Z T (Barnett and Yamauchi,1995: Barnett et
al,1997) . NTHJICHERM Z2 i - B S &, T 2 BAEAM OB Z IEET 5 b
DT 5 (Trueblood and Smith,1991:  Trueblood ef al.,1997), % O H:., KA EIE~ADE
BRRSZ L MR EE X0 HEREY B BN RE N & MR TS ERIED
7252 &, KOEEICR WK 2 23 2 & 72 E 3] b 72272 - 7 (Fukushima, 2004:
Sharma, 2003). L2 L, EWREZ L OF — ZABPTHOI TV RN, T IEND Rt D
WA HTRIATTE Ty, £z, EHERFRIZET 2MEN R 0720 T, BOFHiltE
PR TE R, WTNHEEBA N =X LEZRFNT 29 2 TOREL LTEINLTHD

BREETA N7 A %, /NS KR E TIERAAY 2 RH#PHIZH O 2 & R ORER L2 £ =
Z—TELLOBNTA=ZHH/EROTND BRETA RT7A42, fEET 4) . Ll
WET, MG K E TIEAED 2@ WEE CTRE TE W Z LI ETH - 72
ZeEBZNE BETA FTA 3RO FEOTZDOREHI > T, ZofE, 5-3.
PR OFEEE M B WM 7o RE O 22 TitiL 7z & LS

Benthic |* disperse / drift » clog the feeding apparatus
Plume of suspension feeder

* deposit —  delution of ———— worse a feeding condition
organic materials of suspension feeders

%] 5-2. FHEREDREE A 1 = X KOG

36



WEBURMZE 55 2 %

&K 5-3 HHER O R FREFRR O

(after Fukushima 2004).
Country Japan Germany USA IOM India
Organization MMAJ AWI NOAA IOM NIO
Project Name JET DISCOL BIE2 IOMBIE INDEX
Year 1994-1996 1989-1993 1993-1995 1995- 1995-2002
Area CCFZ Peru Basin CCFZ CCFZzZ CIB
JET site DEA BIE site INDEX area
Location 9° 15N 70 04'S 12° 56' N 11° 04' N 10° 02'S
146° 15' W 88" 28' E 128" 36' W 119° 40" W 76" E
Depth 5,300m 4,140-4,160m 4,800m 4,380-4,430m 5,180-5,400m
R/V Yuzhmor. SONNE Yuzhmor. Yuzhmor. Yuzhmor.
Hakureimaru NO2 Sidorenko

MMAJ: Metal Mining Agency of Japan, AWI: Alfred-Wegener-Institut fur Polar und
Meeresforschung, NOAA: National Oceanic and Atmospheric Administration, NIO: National
Institute for Oceanography, JET: Japan Deep Sea Impact Experiment, DISCOL: Disturbance and
Recolonization, BIE: Benthic Impact Experiment, INDEX: Indian Deepsea Experiment, CCFZ:
Clarion/Clipperton Fracture Zone, CIB: Central Indian Basin, Yuzhmor.: R/V Yuzhmoegeologiya,

(3) EBHRELOE

EHEZ AT, IR K DHEREY O FERME, B O S | DNEAE AR~ BT 5 2 & 2 E
L T\ 5 (Ozturgut et al., 1997) , HHHE @B TIUX, B N OEWREO —E W EE) I 52
D Z LITERANCEETE DN, FDOA N =R LEREE LMD DITEIMILRNEETH
Do

BT I T, LRSS (LI, Scraper) % FHV M- 52723 32 S 41 (Okubo et al., 1999) .
JEEAEAEW) D—ER DS Scraper DIHIWZ (I T D Z L 23 693272 > T 5 (Shirayama, 1999) ,
L LRSI LIS DD, B = X LAORHICITE > TRV, BEER 72 HEH] 2 507
AT, FERICBW CKIBICAE R SNHESLEIC R DL H 5, BENA KT A 12
X, 2 OFEICET B ERB OFREI S HE LT R, BB RS2 T B AR MREEE O DAY
Scraper 1B & E OMOFE R & R 2 EETE L L O RIEHN G2 DD RE
Th5b,

5-3. FEDOFEMLICEIT-IEE

MR OB N CFRBZ T2 9 2 T, b REREFIZAEDFRECET 5 F AN
ELTNWDHZETHD (ISA,1998), FFZA A A kR EO/NRUEALEY) 2 FIC & U,
BEBEOOLOTHLIMATH-TH WED | ZOREMITE M4 STy (A,
1995), oL A THEESCAEYBEO K E WA LR W9 128 S CTid, EROR Y 5
HBEE 2 BN STV 720y (Okamoto and Kitazato, 1997), Z D X 9 7R3 F T, HEHTKK
R E COREEZRAIUL, FEROT —X2 DR 63, BEEIN T A MoOFHET —
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Z & BEEAEWEREIR L 72D AlREMENR B 5.

L, DA X2 bNVEWBHED “SREME” (SR SEEE D IITRR ERE £ TOlF]
EBVHATH D, £z, ZHVETO XD ITERDFEREORIEICESWZRETIEL, HET
G AEMREEE O 72 D> O IR B L 2, FdfE, EEMAFELCH, 20
WEPEETE 2V, 20X IR E TOREN TE UL, SHEREICET 2 1EH
IFRET D,

BRIETA RTA N2, 2OV Ly ~w~ORNERBIREINTWRY, LrL, BEOMA
MZLNELTH, DR b fRRORERREBEGTE D IO RBENR NI, T2
KATENT Z ENATRETH H DT, EHRE 2 BIFHEE T & TH 5,

6. ROWKREHALFSM4 U DE

6-1. RIFEFAEORN ()

RIFIED K DD 72 W EMICEE S W TEREEE BT 2 11T BT T 2 Tl & FEREA Te
FTHZEERHRIZLIZ T 4 — RNy I VAT AMIEBE LR EELRETH DX 6-1 12
. FRETEE), A D = X LITET DEEMGR, N—A T A ik, RIS ER L MG
W7 4 — Ny 7 OFNEZR LTz, MREHEORE | LAEOER 3 IE, AWF7EOH 5 FiPH T
RN DEIEE L TV D03, ZEORTOEZTERE T A T A TRERER ORI 20
NFEEFIRE L TORLELDTH S,

ZO7u—F v — FORIITIE, BEOTFEMESCHRENIE DS B AN = X L DIEHER
MOFRE (B 2R LTz, IR~ RE I D8, HHERE OR8N NEES B OIEIR
AT 28 THY, BATORENA F7A4 2B TH, ZOFENFIHEE 2> T D
(BL., BATOBRE N A F T4 17 0 —F v — M),

WRBOEEIGRZ MR T DRI, X—RA T A VEZITV, x5k OKEE) ORARR
RIFHROBAFIIEZD H L 91T Lz, T 2 CIHERTR OIESEMGEL OB E & AifEIC, xR LDk
REZREHE RS U, SR EIE, B3RKE OF T 5 HHAIE X O o OEE O 5T
MBESNDLDOT, ZZTEHZTRRAB LAV, RETTRD 2, FAEEBIL, KEMICE
BAN = ZXLDIFEDRDL LV ICRESNDIRETH D, £z, AWEII LD ETHIR
BEREZEUBHIEBEE L, TRICxF vV T L —2 a VRN TELHELZ LD LI L,
[ oD TERRERRH J OVl M 72 e & X2 a i LT B,

EILGEERIT, TOEDTERFOREIGEL AR E T5D T, /NI TH > THIE
ENR T EICHER VIAALVTEERT A L e T RETH D, BUITOBRENA T4 13k
PRRER T LT AR L TV AN (R d4), ZOXHIRERTIA U TIE, A7 > b
ETTNT Y FERET DT, AN = X LOBFIIIEN TR EEZD,

ANFFRSERR T, BT 2 ASCRREN UG S N A, TR & OVl a1 7o B e
EIZED HRO7 4 — Ny 7 Z2ET 5 X 9IR Uiz, FEMRA T — )LD SEGEERRIX,
B LB A BB L 00FEMARET HZ L L, BB TRLT,
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ZITRETLHIRIT, BATORETA FI7 AL b RHORE, N—RA T A i,
FERERABR S OB T & W o T2 A T = X LRI D T b Dt 2 BRI LT, BIE, R
& 720 T D EIREK DI B D FEEABR &2 FE i 5 L O I L7z DIFZDI2dTH %,

6-2. FAEIER (F)

BATOBREA A BT A %, JHEHE B 2O 585 55 \ﬁéﬂ(%@w 2578
FEARDOREHU, FHHEBORE R CEELEO LD ICRERFZLI2n T2 2 & TRERR
DM/ %, FAEEAZILSRET D 2 Lid, IOV EHEER 2 rliRIc T 528, A
HIIZI b WHE £ TEEMT 2 DX GBI T AW, SHEATIEEE 2 EETL0 b,
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# 6-1. TRILPEKDENEDHE (N—AT7 A VififLT=4 1 7iif)

Aim: to estimate potential influence of discharged plume from a vessel
Methods: sampling should be conducted both before- and immediately after-water discharge exp.

Data Group Subject Instrument Remarks
Physical temperature CTD upper layer
salinity CTD upper layer
transparency transmissometer upper layer
current ADCP / electromagnetic  upper layer
Chemical TOC - Euphotic Zone
DO - Euphotic Zone
Chlorophyll a - Euphotic Zone
nutrients - Euphotic Zone
Biological Phytoplankton Water Sampler Euphotic Zone

(2) FRHERE D2

FHERE DB A ) = X DB RIS D012, =R T A Vi, WBIGERAR L NZ D
F=X Y UTHREERE LT, KAEEYOES AR, EWOERREOE AR T D
ERHDLH, EMREL LTI, ATRU A, w7 8XNA AALFRXU A F /X0 b
ARONT T VT extgrl L WED CRRERIR O RKR ERE CRET 2 L &T5, 49
DOARBBREE LTE, AWORREEE L, AELKEEHA &7 5, ZRUIMNIKR
a0 L, B EOHERED O ER oy AR5 2 & T, MEENICEREA LA i
Do Elo, BUTOBRENA RT7A4 N2 H DM, EUREESKROIENE K ORIE 2 15 Ekk
THAYREPHREZRET 20IXHTH D, RIULKBUTORENA RIA4 126 H DR, &
BREORIE &L EERBERO S DR FILEEZHET 272018V A N N T vy T ERE
T2,

BUTOBREET A B 7 A Tl ALFRI RTS8 2 W R AR 20cm £ T, AWt E
Z 10ecm EFTERELTCNDN (F4-5), v/ aX M2 Th-o> THREDIE Sem LEIZy
i3 HDT, 10em FCTIRARDLDLEEMIZZ LU,

FBSEEEFERR T, EOERICHET T (£ 5-3), WIEHEEDOWS| - k&7, 20
WRLEE=F—T 5, TNETOERTIL, AEMEORD Lo ESERBY R EE T 5 £ T
WZIXEWEH 229 5O T (Sharma, 2004), BEMIE=4 1 72 SBHIZE LERH D,

FHERE DR ZBA L Tl BEICRET — 20 ERB L T\ D 7D, BUTO A KT A4 12
BEEZMZHEORELE Lic, ERBINL, RENREZOCERDICLIEZ & RUVEERHERE
WDy (AHSRERSE, R%EFHE, WL v L, B L) ZEEBICZ =87
EThD, WIAFIZDR 2 BT ABIESCEEREASLT OAWREIL, RO My
ATHDHEDHUWMND, BETA RI7A4 OREREHEE NSO LT,

(3) HHE

EHER B O/ B IR O B L [FIERIC LT, Ao B a5 2 & T

bR RIECTE D20 ThD, L LEEREL. A8y 5EH 20 L CoORBLIET S
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Aim: to estimate potential influence of the mining plume

Data Group Subject Instrument Remarks
Physical grain size

current ADCP / electromagnetic  5m, 50, 200m from the bottom
Chemical nutrients Multiple corer overlaying water

DO Multiple corer overlaying water

TOC /TN Multiple corer sediment (0-10cm)

CaCO3 Multiple corer sediment (0-10cm)

Si02 Multiple corer sediment (0-10cm)

Aim: to estimate potential influence of the mining plume/ mining collector

Data Group Subject Instrument Remarks

Biological megabenthos (2cm-)  camera / video system
macrobenthos (0.25mm Box core 0-1, 1-2, 2-3, 3-4, 4-5 cm
meiobenthos Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm
(0.032mm -0.25mm)
nanobenthos Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm
sedimentary bacteria Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm

Bioturbation excess Pb-210 Multiple corer 0-0.5, 0.5-1, 1-1.5,

1.5-2.0,2.0-2.5 cm
Flux flux sediment trap 2000m and 500m
Aim: to estimate potential influence the mining collector
Data Group Subject Instrument Remarks
Physical shear strength

penetration strength

width of a Scraper trace

camera Survey

depth of Scraper trace

camera Survey
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EXECUTIVE SUMMARY
Examination of Environmental Assessment Methods of
Deep Sea Development
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Research Fellow

Ocean Policy Research Foundation

1. Introduction

The Regulations on Prospecting and Exploration for Polymetallic Nodules in the Area (ISBA/6/A18)
(hereafter the mining code) was adopted by the International Seabed Authority (hereafter the ISA) on
13 July of 2000. Procedures and regulations for developments of polymetallic nodules in the high seas
were indicated in the documents. The mining code requires the ISA to establish procedures to ensure
effective protection for the marine environment from harmful effects which may arise from
exploration of polymetallic nodules in the deep sea. Pursuant to the mining code, the Legal Technical
Commission (hereafter the LTC) issue The Recommendations for the Guidance of the Contractors for
the Assessment of the Possible Environmental Impacts Arising from Exploration for Polymetallic
Nodules in the Area (ISBA/7/LTC/1/Rev.1) (hereafter the environmental guideline) in 2001.Because
the environmental guideline is a document that treats obligations of both developers and the ISA, the
content accepted by both is necessary though it is a document that doesn't have the force of law.
Given to those backgrounds, the content of the environmental guideline is considered in the present

study.

Table 1-1 Activities of International Seabed Authority (ISA)

Year Occurrence

The International Seabed Authority (ISA) is an autonomous international organization
established under the 1982 United Nations Convention on the Law of the Sea and the 1994
Agreement relating to the Implementation of Part XI of the United Nations Convention on the
Law of the Sea.

1994

The ISA convened a workshop on the development of environmental guidelines. The outcome
1998  of the workshop was a set of draft guidelines for the assessment of possible environmental
impacts from exploration for polymetallic nodules.

The ISA adopted the regulations on Prospecting and Exploration of Polymetallic Nodules in
the Area (Mining Code). The regulations require the Authority to establish and keep under

2000 periodic review environmental rules, regulations and procedures to ensure effective
protection for the marine environment from harmful effects which may arise from activities
in deep sea.

Although the Mining Code was adopted, supplementary was needed in particular on the parts
of protection and preservation of the marine environment. Based on the draft environmental
guideline prepared by the Workshop, the Legal and Technical Commission (LTC) remade
the environmental guideline, and submitted the document to the secretariat.

2001
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2. Rationale

The environmental guideline is technical guidance for environmental researches, for polymetallic
nodules and for the phase of exploration. Although only a part of total development activities of the
deep sea mining is treated, environmental assessment is basic issue of the deep sea development.
Partially opinions, the environmental assessments or evaluations under the insufficient knowledge has
the point with premature. However, if international laws, social mutual agreement, an amount of
metal resource, and an economic trend are considered, it is necessary to consider the environmental

assessment evaluation methods immediately.

3. Overview the Mining Code

Environmental parts in the mining code are overviewed. The regulation required, as principle,
contractors and the ISA to apply precautionary approaches, as reflected in the principle 15 of the Rio
Declaration, and to undertake a periodic review of the implementation of the plan of work for
exploration at intervals of five years. On the other hand, it also required them, as approach, to use the
best technology available, to make a list those exploration activities which may be considered to have

potential for causing harmful effects on the marine environment.

Table 3-1 Principles requested by the Mining Code

Principle Articles

In order to ensure effective protection for the marine environment from harmful
effects which may arise from activities in the Area, the Authority and sponsoring
States shall apply a precautionaly approach, as refered in principle 15 of the Rio
Declaration, to such activities.

precautional approach

The Authority shall, in accordance with the Convention and the Agreement, the
Authority shall, in accordance with the convention and agreement, establish and keep

peridoric review under peridoric review environmental rules, regulations and procedures to ensure
effective protection for the marine environment from harmful effects which mat arise
from activities in the Area.

Table 3-2 Methodology requested by the Mining Code

Methodology Articles
Pursuant to article 145 of the Convention and paragraph 2 of this regulation, each
reasonablly possible / contractor shall take necessary measures to prevent, reduce and control pollution and
best approach other hazards to the marine environment arising from its activities in the Area as far as

reasonably possible using the best technology avaiable to it.

Environmental Impacts caused The recommendations issued by the Commission may, inter alia, list those exploration
by plan of work for activities which may be considered to have no potential for those causing harmful
explorations effects on the marine environment.
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4. Outline of the environmental guideline

The environmental guideline reconfirms the periodic review which is required by the mining code,
and environmental research subjects and methods, and guidance to select exploration activities seems
to be harmful effects to the marine environment (hereafter the specific activity). From those respects,
the composition is roughly along the request from the mining code. Although precautionary
approaches is not described immediately, through the whole, attitudes in which the activity to which

the effects cannot be forecast is preliminary research is recognized.

Table 4-1 Contents of the Environmental Guideline

Chapter Contents
L. Introduction
IL. Scope
1. Environmental baseline studies
Iv. Environmental impact assessment
V. Data collection, reporting and archival protocol

Annex | Explanatory commentary

Annex [T Glossary of technical terms

Table 4-2 Activities (not) requiring environmental impact assessment

Activities not requiring environmental impact assessment  Activities requiring environmental impact assessment

Gravity and magnetometric observations and @) Dredging to collect nodules for on-land studies for
measurements mining and / or processing;

(a)

Use of special equipment to study the reaction of the
(b) sediment to disturbances made by collecting devices or
running gears

Bottom and sub-bottom acoustic or electromagnetic
profiling or imaging without the use of explosives

(b)

Water and biotic sampling and mineral samplings of a Testing of collection systems and equipment.
limited nature such as those obtained using core, grab or ©

basket samplers to determine seabed geological or
geotechnical properties

©

Meteorological observations and measurements,
including the setting of instruments

(d)

Oceanographic, including hydrographic, observations
and measurements, including the setting of instruments

(©

Television and still photographic observation and
measurements

®

(g) Shipboard mineral assaying and analysis

Positioning systems, including bottom transponders and
(h) surface and subsurface buoys filed in Notices to
Mariners
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Table 4-3 The environmental research subjects for the baseline study

Physical Oceanography

Aim Subject Remarks

in order to model and to value temperature (CTD meter) water column

the potential influence of salinity (CTD meter) water column

the discharged water transparency bottom layer

current (ADCP / (1-3m), 10, 20, 50, 200m

electromagnetic) from the bottom

Chemical Oceanography ( bottom area )

Aim Subject Remarks

to assess the possible influence nutrients overlaying water

of the plume created by mining DO overlaying water

tests of collector systems TOC overlaying water

Chemical Oceanography ( water column )

Aim Subject Remarks

to assess the possible influence nutrients water column

of discharged water from a vessel TOC water column
Chlorophyll a water column

Sediment Properties

Aim Subject Remarks

to predict the behavior of specific gravity sediment (0-20cm)

the discharged plume from vessel bulk density sediment (0-20cm)
shear strength sediment (0-20cm)
grain size sediment (0-20cm)
oxic / suboxic sediment (0-20cm)
organic carbon sediment (0-20cm)
inorganic carbon sediment (0-20cm)
nutrients pore water (0-20cm)
alkalinity pore water (0-20cm)
redox system pore water (0-20cm)
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Table 4-3 Continue

Biological Community

Aim Subject Remarks

to evaluate potential influence megafauna, 4cm-

on each community (camera / video system)
macrofauna , 0.25mm - 0-1, 1-5,5-10 cm
(box core)

meiofauna ( 0.032mm -0.. 0-0.5, 0.5-1.0, 1-2, 2-3cm
(multiple corer)
microfauna (ATP etc.) 0-0.5, 0.5-1.0, 1-2, 2-3cm

nodule fauna ( box corer)

epifaunal megabenthos ( continuous observation
deep-sea camera system ) at least 1 year

Bioturbation

Aim Subject Remarks

to value the effects of the activities  excess Pb-210 0-0.5,0.5-1, 1-1.5,
natural variability (sea floor) 1.5-2.0,2.0-2.5 cm
Sedimentation

Aim Subject Remarks

to evaluate the effects of the activitie: flux (sediment trap) 2000m and 500m

continuous monthly

id-water pl .
(mid-water plume) sampling at least 1 year

5. Methodology of the environmental guideline

The present deep-sea ecological knowledge is not enough, and that, as general, an implementation of
survey is not easy. While the environmental study treated in the environmental guideline is not basic
science but a consideration of reasonable environmental preservation that puts development in view.
Therefore, it is more important for the environmental guideline that using information of an existent
than new or an original. Concretely, 1) when the harmful activities are assumed, is it based on existent
information from the past researches? 2) has environmental parameters to speculate the impact
mechanisms been selected in the environmental guideline? and 3) is there measures to contribute to

the accuracy improvement in the future?

5-1. Assumption of the specific activity
From the 1970’s the National Oceanic and Atmospheric Administration (NOAA) has been examining

the specific activity on assumption of hydraulic system. In the 1980°s, three categories of potential
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significant impacts caused by mining operations were addressed in this report, e.g., the destruction of
benthic organisms in and near the collector track (hereafter the direct effects), the blanketing of the
benthos and dilution of their food supply away from the mine site (hereafter the resedimentation
effect), the discharged tailing would impact on primary production in surface layer (hereafter the
tailing-discharge effect). These observations have served as useful parameters for assessment
researches from that time to the present. Judging from the consideration described above, tailing
discharge effects, resedimentation effects and direct effects were selected on the basis of a past

examination results.

Table 5-1 Activities to address potential impacts resulting from ocean mining

Year Occurrence

United States was preparing to participate in the Third UNCLOS. At the same time, several federal
1970  agencies agreed that at some time in the future it would probably be necessary to prepare an
environmental impact statement (EIS) on deep ocean mining.

The National Oceanic and Atmospheric Administration (NOAA), belonging to the Department of
1972  Commerce (DOC), began sponsoring preliminary research into the potential environmental effects of
deep ocean mining at Columbia Univ.'s Lamont-Doherty Geological Observatory (LDGO) .

LDGO's research demonstrated the necessity of large field experiment, and then the Deep Ocean Mining

1975 Environmental Study (DOMES) was initiated.

Based on DOMES research, NOAA prepared a Programmatic EIS (PEIS). In this document, many of
the original concerns relating to immediate marine environmental impacts were adequately addressed.

1981

NOAA, under suggestions of the National Research Council (NRC), established the Marine
1982  Environmental Research Plan 1981-85. In this plan, all but two of the environmental concerns, which
listed in the PEIS, fall into the "Low Impact Probability" category.

5-2 Impact mechanisms of the tailing-discharge effect

Mining water discharge into the surface have been predicted a direct impact chiefly on primary
production i.e. reduction of transparency of the water, supply of excessive nutrients, and disperse low
temperature water etc. In order to verify those hypotheses, a culture experiments conducted in the
1990™, and the effects of nutrients are confirmed. Small scale discharging experiments was also
performed, and the result showed that the extension of the diffusion of water mass is smaller than it
imagines it, i.e. discharged deep water does not stay on the surface on the ocean at long time. On the
other hand, problems remain i.e. an influence of the transparency and the water temperature,
responses of the consumer such as zooplankton, micro-plankton, fishes etc., and parameters for the
numerical models. It is difficult to clarify those problems because environmental researches regarding
the surface ecosystem is treated only in the chapter of the baseline study. The environmental guideline
does not offer a field examination to grasp the magnitude of impact of mining waste water. The
environmental guideline indicated only the monitoring study that accompanied with an engineering

examination for ocean mining. In this way, it is too vaguely to judge whether the indication to relate
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understand the impact mechanism.

- turbidity ——

- disperse — [+ temperature ——  Primary—— Cumsumer

Producer secondary — third—-«--

* nutrients

+ turbidity ——

Discharged |- sink — |+ temperature ——  Primary —% Cumsumer

Water * nutrients

Producer secondary — third—---

- turbidity ——

* stay — |+ temperature ——»  Primary » Cumsumer
Producer secondary — third—-«--

* nutrients

Fig. 5-1 Impact mechanisms of the tailing-discharge effects

5-3. Impact mechanisms of the resedimentation effect

It has been speculated that resedimentation effect may negatively impact abyssal benthic communities
in at least two ways (Jumars, 1981).One is that deposited sediment of low nutritive value could
decrease the surface sediment concentrations of organic matters, which serves as food for surface
deposit feeders (Lopez and Levinton, 1987).Another is that sediment plume could clog the feeding
apparatus of suspension feeders, which are accustomed to extremely low suspension levels (Jumars,
1981: Probert, 1984). Ocean experiments confirmed facts that resedimentation effect cause reduction
of total number of benthic organisms (Trueblood and Ozturgut, 1997), the effect to deposit feeders
was the more serious than that of suspension feeders (Fukushima et al., 2000), diversity of a certain
fauna became higher than the initial level (Shirayama, 1998), and long times are necessary to recover
the original levels (Schriever et al., 2003).However fundamental issues such as responses of dominant
fauna or recovery process are not fully understood. The environmental guideline requires treating
from a small to large benthic organisms and selecting parameters to monitor a change of their feeding
conditions. If these would be completed with a higher accuracy, it seems to be very useful for
understanding the mechanism of the impact. However, there is a doubt in the feasibility about some

part of them.
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Benthic |+ disperse / drift » clog the feeding apparatus
Plume of suspension feeder

* deposit —  delution of ———» worse a feeding condition
organic materials of suspension feeders

Fig. 5-2 Impact mechanisms of the tailing-discharge effects

Table 5-2 Outline of field experiments conducted to evaluate the magnitude of impacts resulting from

mining plume.

Country Japan Germany USA IOM India
Organization MMAJ AWI NOAA IOM NIO
Project Name JET DISCOL BIE2 IOMBIE INDEX
Year 1994-1996 1989-1993 1993-1995 1995- 1995-2002
Area CCFZ Peru Basin CCFZ CCFZ CIB
JET site DEA BIE site INDEX area
Location 9° 15 N 77 04 S 12° 56' N 117 04' N 10° 02'S
146° 15" W 88° 28' E 128" 36' W 119° 40 W 76" E
Depth 5,300m 4,140-4,160m 4,800m 4,380-4,430m 5,180-5,400m
R/V Yuzhmor. SONNE Yuzhmor. Yuzhmor. Yuzhmor.
Hakureimaru NO2 Sidorenko
CCFZ : Clarion / Clipperton Fracture Zone after Fukushima 2004

5-4 Impact mechanisms of the direct effect

There was a vague part in the hypothesis of the direct effect mechanism. It can be understood that if a
collector passes on the seafloor, benthic organisms dwelling there is physically destroyed. However,
there must actually be a complex other factor. Negative impacts to the benthic community are
confirmed by a field experiment (Shirayama et al, 1999), however at present, impact mechanisms are
not clear. Although the environmental guideline requires monitoring of the direct effects, there were
no descriptions of method to understand of it. As for this, an examination that is more basic than the

previous two items is necessary.

5-5. Improvement in the future

Even if there is no direct relation in the present assessment result, as long as a present knowledge is
uncertain, it is necessary to apply the strategy that will leave the room for the re-examination in the
future. The biggest problem to understand the deep-sea ecosystem is shortage of knowledge regarding
the classification and identification of benthic organisms. If difficult identification is tried at a present
technological level, it doesn't adjust to the data in the future. Therefore, it concluded that the
preservation methods and sample keeping systems are important. As for other research items, it is also

important the descriptions of the methods and constructions of the database. Although, in the
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environmental guideline, there is an attempt of the accuracy improvement in the future, regulations do

not exist about the sample storage, which is most basic matter.

6. The next environmental guideline
In the past, environmental assessments assumed basics information being correct and environment
being stability. However, coming from the present, environmental guidelines should be made under

the assumptions of a prediction being wrong in some degree.

6-1. Constitution of the next environmental guideline

The next environmental guideline should do elucidation of impact mechanism than an existing
environmental guideline. A field examination for evaluate a mining discharge are added in the next
environmental guideline plan. It was also different conventionally and incorporated the feedback

system which took future solution into consideration

6-2. Study subjects

(1) Impact mechanisms of the tailing-discharge effect

In comparison with a current environmental guideline, an identification of phytoplankton and a field
experiment were added, and the depth of the water to survey limited to the euphotic zone. In addition,
mammals observation is obliged a current environmental guideline to, but decides to handle it as a

future problem in the next environmental guideline.

(2) Impact mechanisms of the resedimentation effect

Because knowledge regarding an impact of resedimentation has already accumulated in some extents,
a slight revision was conducted. Main addition is the point that a survey depth of the sediment
changed shallower and chemical constitution of sediment such as organic carbon, total nitrogen and
calcium carbonate is to analyses. On the contrary, judgment that it was topics of basic researches,
deep-sea video observation and biological survey in the polymetallic nodules were excluded from the

next environmental guideline.

(3) Impact mechanisms of the direct effect

In direct impact study, similar biological parameters were selected to the resedimentation effects.
Because it can be thought that the impact would be demonstrated by the comparison of abundances of
benthic organisms. However chemical parameters were omitted, but geographic subjects such as share
strength and penetration strength were selected.

As ocean mineral resources development wears reality, widely environment investigation will not be
accepted without showing a clear reason and scenario about environmental influence. On the other
hand, environmental problems far from areas where human being are living, it is difficult to make it

can be imagined that a meaning is hard to be unified easily. However, if opinions by all stakeholders
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would be taken up equally, a product of compromise will be produced. After all, it is effective way to

examine the process of the impact, and that to show a plan corresponding to it. For the better

environmental guideline, I think that I may be exposed to a lot of criticism.

Table 6-1 Study subjects plan for the next environmental guideline

- tailing discharge effects-

Data Group Subject Instrument Remarks
Physical temperature CTD upper layer
salinity CTD upper layer
transparency transmissometer upper layer
current ADCP / electromagnetic  upper layer
Chemical TOC - Euphotic Zone
DO - Euphotic Zone
Chlorophyll a - Euphotic Zone
nutrients - Euphotic Zone
Biological Phytoplankton Water Sampler Euphotic Zone
Table 6-2 Study subjects plan for the next environmental guideline
- physical and chemical parameters for resedimentation effects-
Data Group Subject Instrument Remarks
Physical grain size
current ADCP / electromagnetic  Sm, 50, 200m from the bottom
Chemical nutrients Multiple corer overlaying water
DO Multiple corer overlaying water
TOC /TN Multiple corer sediment (0-10cm)
CaCO;, Multiple corer sediment (0-10cm)
SiO, Multiple corer sediment (0-10cm)
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Table 6-3. Study subjects plan for the next environmental guideline

- biological parameters for resedimentation effects and direct effects-

Data Group Subject Instrument Remarks

Biological megabenthos (2cm-)  camera / video system
macrobenthos (0.25mm Box core 0-1, 1-2, 2-3, 3-4, 4-5 cm
meiobenthos Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm
(0.032mm -0.25mm)
nanobenthos Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm
sedimentary bacteria Multiple corer 0-0.5, 0.5-1.0, 1-2, 2-3cm

Bioturbation excess Pb-210 Multiple corer 0-0.5, 0.5-1, 1-1.5,

1.5-2.0,2.0-2.5 cm
Flux flux sediment trap 2000m and 500m

Table 6-4. Study subjects plan for the next environmental guideline

- Physical parameters for direct effects-

Data Group Subject Instrument Remarks
Physical shear strength

penetration strength

width of a Scraper trace camera survey

depth of Scraper trace camera survey
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EXECUTIVE SUMMARY
Study of Measures for Promoting Environmental Education in
Coastal Areas—Examination of the Support System for Environmental
Study in Elementary Education

Hideaki KANKE
Research Fellow

Ocean Policy Research Foundation

This study discusses the measures for promoting environmental education in coastal regions,
viewing the promotion of coastal environmental education as an important political instrument that will
enhance Japanese coastal environments. From the perspective of offering environmental education to all
citizens in particular, it was acknowledged that it was important to introduce coastal environmental
education as a part of elementary or compulsory education. On the basis of this realization, the problems
concerning environmental education as it is currently imparted in elementary and junior high schools
were identified and concrete promotion methods were discussed.

In order to identify and obtain details concerning the problems involved in the introduction of
environmental education, data was collected through the following surveys.

- Tokyo Bay, Japan’s most densely populated region, was selected as the target of one survey.
Questionnaire and interview surveys were conducted, targeting the hosts of in situ  coastal
environmental education on the seashore.

- We selected a tidal flat named Sanbanze as the field of the case study; the elementary and junior high
schools in these areas were interviewed and asked to answer questionnaires. In addition, we conducted
an on-site survey of the Sanbanze coastline and obtained a description of the coastline, the preparatory
status of related facilities, and the potential risk.

In conclusion, we propose the creation of an online support system that integrates information on

an environment or a community for promoting coastal environmental study in elementary education.
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DEENT, DEV ., WHFRE~OBEENREEARE TH 720, HOLWVITHEOEH L EN
R 22 20 T LDEE LIS2 WS D TH L5512, ML OITEIZ & HENCAEFETH D &0
L EFF SO Z LITBEHATIT e SN0 ThD, 2oL HIc, F 1 HHuEERESFEICER
WT, PHIFEANIEREHSE SN TV DR E T RMRH L. e L ZNRT L — AV ESO
FCHRIICE R S DITITE ST R, [ AL O KEHER O 72 O RER B AT E
LDl BRUOBERWIEIT) ZLICHEETLY) 0LoC, HLET IPILAHEE

(preventive measures) | & W) RBUZ L EH LT,

551 Bl E BRSO % 5 2 I i A~ T T OYEIESEIL 1985 FDFKA D H 41,1987
B, my RAZBWT, # 1 EIEFEE RROSIEIC L 5 TeiEoREIZE T 55 2 [FIERR
i | (The Second International Conference on the Protection of the North Sea) 3B S iz, %
DOFEFRFIRENT=DOMN v R EE] (London Declaration) > C¢dh %5, RIESICHB T, [T
Bi 7 7 m—F) &) LI, A1 TARICEHER 2R L~ L TEHA I, RO XD
3EATICHB W TR S KBRS TnD, VL AR bR EICIVEZY 55
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ERSEBRETIEIC B D (PRI & MEBREEOR#

BEREENORET D720, MBI 2R PRI K > TRIRBIRA ML S 5 Hi
ThoTh, DI AERYWEDRAOWTERT 2ITEIZERTHZ LD TX S5 TN
T7a—FRUNETHL) . XV, CHEHEEB L ORE FOBE BN E L LT 7
0 —F ZRFHENIHEAE SEDL 2 LICL o T, fERWEIZXHT 23625 THNT 7r—
FiIMe LS 5" L TX VL AR T 5~ EOEEFELITAFREER. Thb
OMBEIZL > THIER I SND RN & D LHEE SN DA NH 5 5E8101%, ZOHEH &
FHEORRER AN T DR FREELA WG Th o Th, FricEf s s (PRifTE o
RN BT

5 2 MHEEER S O%, 1990 4, ~N—71ZBW T, THEilEOREICE T 2% 3 RIERRS
%] (The Third International Conference on the Protection of the North Sea) MNEI{EI 7=, =
DOERFIEETIL, FH2RISHETOWREN EOREBETFINTNDD, o, FIFESFHEITE
WTEDEIRIBRDBHNDELNLRENREITONTHER RSz, LT, & 3
AIEFHIZBNT, [FRT 7 e —F) LW CEIE TPPIRRL Ll b, 5l & & A
RiET DT> TORAIE LTHEHASN DG Z L RO TH S, [AEHIZIBWTHIR
&z [)n—2"8Z] (The Hague Declaration) ' Cix, TFHFRANZOWTRD X 5 725 KAz
SNTWD, FLosmET, PRIRRAIZEH TS 2 &2k T 5, 2k, Tod i L
DO DOREBHR Z R T BFLRREHLATFE L2 WEATH - TH, s <., #End
V. AEREICEBEINTUVEICOWTEENICEEZ 522 L5 REEE2 T 5 X9
T2 Thr")

2. ABSH & WEMFEH
2-1. REOBE - 770—7]1 & THRA —

pind DAL ER S RGE O & FIERIC, TPBLJRRAI (precautionary principle) &9 SHEIL,
BRXEOFICBWT, Z2ofticd [T 7'a—F ) (precautionary approach) . [TPhrHE
f& | (precautionary measures) . [ TBA4TEIDJEHI | (the principle of precautionary action) . [ B
HIHkA A | (precautionary framework) 72 &, FFEORIL L & HITHWHINL TV S,

EV i, TPBREAL & TP T 7 n—F] L0 ) FFEOKHNZOWTIE, BIZRE L
OFETIEAR <, FFICBORMINES T ORMEE L TEMBIZEW ST oD Z 03 H 5,
b, HATENC L DBREICKT 2HEORNDYH H5E1T, ERIEREH 2 Z R T 2 kt&
REEED TRAN FERAIN S 20080, H2D5WIE, HiithuE JOHE - BRFHIEEIC
—BOER BT, ZOBENIPROBIR 2B 720D K0 ke 177 n—F) 2t
THENENED <> Tilmaiiz 35, £ LT, Bl AIXEESBFIZBO T, B R
FEW) DOWFHFERIER & &\ o T REE OWRFEBUR EOREIZE U Cidss 22 TRA A2 E L <,
)7, HHEEHR LD LS Rz OMORBIZE L TiE, LVBKR 177 n—F) BuE
LENDTLLHDE, M. ZOX I ICHEEZ XY D RARICH LT, SEER e HET
ECIHRVET IR H DY,

ARl SIS TR 5 CEMEH SN 5562 RE TTRIRA OfFZ AW 2L &T 5,
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2-2. THHLEIREN] EDEE

IR SN TV D BRESKNRZ OMOBREREO EHEESCEIZIZ BT Vo TRWRTT
BHlFHI R TP T e —F ) L) XENEFENTWD, Ll Bk T O BEm 7
NAEERHN. 2R ET 2 Z L I3 THEER Z L TH D, 29 LIERE kT 57201
(BRI % [R5 IRJER]] (preventive principle) & OBIHEDOH T I A Z LICL->T, £
DERZESLTE, TPIRAIOWMLEZRAAR L D LT FERL Ao D, FEEE, AR
X o, F-mHEEEESEICB T 27 L— X U ES THOW O T IERHNE ) (preventlve
measures) & VI RBUL, FOHHRT [P LWOHENER SN TWZHDD, ,ﬁ’i%ﬁ@
Wik TRHIERRI O#EICE EEDbD0Tho7-, £ LT, ZORE _[mALEEESEIC
W, PRI T e —F) LWHIIENRERASINTZDITTHL8, 2o IPGIRFEAL & (%
By 7 —F ] EOMEZE ZICRHT I ENTELDTHAS I Dy

FF. PIERER IZOWTRICER 5706, TRHIRRAI &%, TRE~OBEFEL LT
% Fe%5) (an obligation to prevent harm to the environment) ZNZ&AE LTEY | 1972 FED A kv
RN AEEIZBIT S TAMBESEE S]] (Declaration of the United Nations Conference of the
Human Environment) **C, [EZ OEEENEZ 2 2 HIICHEEZ/E L SRV EEC OV TE
oz, THEFRIZ, BHEES EE L OCEBRERINCE> T, BEOER % £ OBREBURICE S
TR 2 EHERMENZ AL, £, BEOEEE UIEH T OEH M OER OB £ 7213
[E D& FEHE DO FPHAA O KK DERBEICHEZ KT I 2 W O ICHR T HEMTZ2AHT 5 (A
201 EW O RERR, 1992 0 [REELHBICET D VAES] (B2 TEZT, EERE
HEER LOEBREOEFRANZE > T, AEOEIRA E OBREBUR & OB BRI SN T
BRIE T 2 FHMERIMER 2 A L, £70, B EOEEE T T OIFEI MO [FEFK O REE UXE O
HEME DFIFHAN O X DEREICHEL 52 WE ) IR T EEZAT 5 GE2HHD ) L0
STEREBEICREBSNDFAITH D, 2o TPhIFEAI OFRPIIEIX,. b LA AIESEET
DIFHPNCETH - TRDZENTE DL IN TR, RFANEERICEEE L LIZL 5
b T3,

ZZT.EU BT, TOREERICK TS Bk #ias T Mas oBRICERL
THhDHE, BU T RBOREBOR & 1X, fRE LTELLEHRICHIIL LS T 5D T
72, FOPIZEBNTHEYREROFEAZIE (prevent) 52 & THY ., Z0HED [Fik) &
1%, HELZEET 272D OGN (risk assessment) & FEERIZAFAET D FFRISKILT 5 17E)
EEESIBLDTHD, L, %@ﬁ%ﬁ&ﬁ@jw)ﬁ*%k L. BT LE TORERICHLIND
bLOTIERY, Tbb, € IICiE, BRERE L BET REFRY - FHERRMFIC OV TOR
MERVEICIEm T 5 LD, ‘ﬁﬁﬁ#olﬁhﬂib%ﬁb\%%#ﬁfﬁ"é 2T, BRE EofEROE:
FELHEF O FREMEIC DWW T TRIERARREN: ) BT 25012, 5 —EOHENR L b
HRENEDERS T H0OIC, LS TBGRAN ﬁ)ﬁfﬁﬂ(% IBWTRELTEL
DIZENHH

Fo. [PRievITEN & TPHIERIITEY) & O—MRAVZRAEIZ DV TIE, BRI TEI O M2
DEBFBREECR S L OEBEREIEICB D TRFER I N TWEDIZR LT, PREETIX
HEFICOWTORZRIGEILAER S D LIENCBIETEIRZR SN L ZAHBH LR TH
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DL DRMY B DY,

T b, TPRREAL X, BEICHTH2HEELY LT 28G4T —BBETH D Bk
JRA ORLEELLEFRETHD EEZLNTNDS, £ LT, [PREAI & TB5IEER])
EOMET, BEICHTIEBOFMCH Y, THIX, GRENEWGAICLEE D, FF
2. EOERPIEFIE NS D THDHGEITIE, BHED 72O OITENI N> THo7% TR
WIREEME] NERENDIRETERNEENDEZDOTH DY,

2-3. \BHEICHITS TEERIEENT7 To—F1 &EDOBER

WEFETG YRR I BUR 2R WX, s TRMEWRINGE /)7 7' v —F ] (assimilative capacity
approach) WX 9 & 2EE A N7z, ZAuE, FRCHEB RO SEIZB N T,
WENR —EREOTHY 2 2 DEYFHITERME LR ) Z &2 <Ak L, BINT 282675
EHBITEZ T THDLIN, EPORFECERERESR L. ZORMERIGE 7T 7 a—F 1ok
DSWTHFEBRICOWTHE L VHHILZY LT&E 7, Zo7 Fe—Fi%, BHFEiREIC
BT DD ThHoTZT TR, BREW) BRNODIZEREAZEZ D TN ZEZEN
FELTWDLWOIBENHAELDHDTHH T,

Lo2L2in s, [EHEIRINGE /) T 7' —F1E, #kx REZZ<ELbDOTH Y, FicERh
L. FOFITHEHTORF LN RICHoTotnWzx b, 2ED, HENHICAZ THLNEZ
HETREZRET D ZENAAIRETHY ., ZOT7 7o —F O KO KMIX, WERZOIHE
LI EE ) DRRFUTE LR T LN BREAOBEEPH L NI RS20 e W) RTh o7,
ZLT, 29 LIEREOEAEZSILTH7T-ODREMEEZ LD L HIZERET HNIZONT, HIE
RS o nEE, FMERIGE ) 7 7' 0 —F ORRASAEFME D ok S, MEEREE
RAEICBIT DH IR EOEE#L E LT T PHRAD NEERLTEZEVWE D,

LRGeS )T 7 e —F & PRHFAIE OERIZHOWTIX, FHERIEE ) Y 7' —F &[5 1k
JFANZEAS L T T —F L 7 L, £ ORILZ 1972 4D THEFEMZ OMOMBE ORFEIC LD
WG9 OBS IIZBd 3 5 5491 (Convention on the Prevention of Marine Pollution by Dumping of
Wastes and other Matter) (1212 Ry« #7580 B0 1973 420 [HvMaD> & DIB5YE DB IE
D7 OEPFESH | (International Convention for the Prevention of Pollution by Ships) ({5 Y
BG4 PR LT D 18 HEHEEFICRD D LB D, ny Ry - F U BV 7T,
Z ORI T [ BEFEM 2 R LD BEE ST DR DR A B L ORKE W 2 A4
T OMHEDRIINER TR 2RO EHESNTEBY ., 2k, MFEOZRKFENE
RRHLEDE LTEDOOE, [TENT, ENNEELELCIE &V I FHLBRR I UL
WER D FAATRETH D LIRS N b D L Fbh b’

Fo. FHERINGE ) T 7 e —F1E, EEEMZRREREZ 5 & E 2 3RS BRI T AT
BECHDLEVHIBREICLPHIERENTFELR NP VW EREZEB T2 DO THDL L END
BzEnbh, I TPBFEAL X0 bixs0ic TBHIEFA SEPLEZL0THD &
L9,
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2-4. FFAEFEDEH

(FRIER O—2DORE R E LT, IEREREOERR) 23287 5 b, 1990 0 TEL
Mk Z B2 (ECE) MBI 2R rlRE RBAFIC BT 2~ L7 U MRES ] (Bergen
Ministerial Declaration on Sustainable Development in the ECE Region) (/L% EE)* Cik [ ¥
BOIRRI) 13ZFEE T O Z 8 U CREOE(ZPIET 5 Z & 2 RET 2 & v O [EERAVFER
T Te, o, ARSI L o TR SNTZAARZBESORE T, MEIC LT
ROESITHEL T D, T AL~ DRESEBERN ORFEE 1989 45 12 H 31 HETITR T L
RFIEZR B, T2 2 L, FERTOFEA Tkt & (Prior Justification Procedure : PJP) %1 L
T, ZESIT, B EICBT 2 FEENRMRBEN 0 DOYRME P HFREICR LIREFE %
ELCSERN ENEASNETWE LR .

(RN 7RG BB L BORIZ IR W T TREIRINEE ) T 7' e —F | DA L STV zEIC
%, BREBORICEGE AP L CHANC LT, BEREENEREOE(NZP LT 2178 % &
D LRNZZ OBREOFEIZOWTIEHT 5 Z E NS Tz, Zhid., TRERAIO FTo
FAEFEAE L IO NICRR LD EEDS D E53720,

THIFRIO N TO [ZFEREOE#S ] L, PRIRAIOEmMZIEE L 5 2 Fisid, Bk
19 721 TRFHIATEN IS B2 & IR T D17 84F OMNZ THEEM 72 ) (Cconclusive’) FEHLZ 2
T2 EMERT L THDHEEND, 72, PHIFRIMNEKICEA SIS Z Lick - T,
FREEAEDEEHR L, HOUDITAEDN, bOTHNREICH L THEZA LSRN
AT DL ERDONDIDOELEDRMELH DY, T XD REFEFEOEMRIL, THIR
HINZB T DI KROFEDO—>TH Y | FAFAZFFHRR D LFMELO LU THH D,

it i T, T OFEFEE(TEOEEHIZOW T, ZABNEREHT o2 D> LB L9 560
TIERNWETHRTHY, [HRERWE L ENINHEE L OB OREBERIZOWNTED LUK
REDMERE L. BURDSKIEICHERNRIL T 5 = & 1270 b E ot b & 5%,

2-5. IME

YU EORE R AN LT % & TPRIEAI ORNEIZHOWT, BIRFATROE 2D
REBRTHZENTELHEAD, H—I, EREREGRE LOEBREEICBNT, Zh
FCERAShTER TBhIEFR R TEHERIGE )T 7'r—F ) mHIIRE ML, &
LR T T —FIZ S b DO TH D, FH I, BE~OEFROFNIZHT-->T, TOfE
BRAE L mWEA. B2V O 2BEENEEARERGA. BLOREICET L EHANRKE
SIHOEMICOEHGEICBNT, FFICKELINDI DO THD, HEI2, O X RERE
~OBEDOFTAMIC 72> T, JRIK & H85E L O ORFEBIFR 2 FEH T 5 72 DICRHEAREIL &
BT, BRI WO RTHREE D bOTH D, HBIUZ, HHITENEREICK LT
HEZELCIET, LD o THIERS D WIEREERIITENI L ZE 2 & F9R T 51745 O
ICNGEETEEZBEbE DS Z L2 rlREE T 5,
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3. TFHRA AERINIER
3-1. ww%ﬁ
(1) BECE&MICHT D TTHFEAL oy

#gwﬁﬁﬁﬁ%ibbx%ﬁ@%%@ﬁ%%ﬁ%mﬁ%tk@%ﬁﬁm\ﬁﬁmkwé
S—n y SOEMHELERFOREL B L TERMNEG~E D LTz, BRINFEG~mT 72556
FoEWFEIZ, 19504FE5 AD 7T 2D HE_X—)L « > 22—~ (Robert SCHUMAN) I
UNTFIZE ST, 1951 4 A2, 79 A HERAY A X2V 7 T, ~LFx—,
W TN T OF NI ENZ L o THE S 7= TERIN A R SRR 3L R AR 2 5% 379~ 5 5549 | (ESCE
540 (1952 4= 7 A3E%h) IC&0DIEDH, EHIT, EC fEAEDREE L oo 7= DI, 1957 4 3

AIZHREN S Tz TERINIE AR 2GR SET 5 44) (EEC K9 « m—~25K0) (1958 4 1 H #%h)
f%oko_®ﬁ[WMﬁ%ﬁ ERIAR 2 BN 55580 (EURATOM §:49) OFEI b AT
e, ZO—EHOILFERSKI O PITITREICET 20 R oHELEZENTE LT, EC O

BREEBUR ORI DIERL S VD £ TITIL, TDOH%K 15 FOREA 2R 272 0T b 7riro Tz,
Z Off, MERBEOBREEFEO T 6 | FRHTMEG IOV TRELAEE D L 912720 1967
BICRAELTE M) — - Ty =F 5 HFHHE22HE LT, 5410 OBREOREIZ OV TECK
ZHLE LEEBORHRAE EDL L 912725, TR by 7L A NMBRESE DB S
72 1972 4, /XU T EC MM EE MRS S, EC OREBURDO—2 & L TRERSRIC
MYFHATHNS Z &, BROBRETEFHZKREL TV Z &R IOV THID TREN
SNz, TORE, 1973 0 [ —REGATEFNE ] ORI, 1977 F£0 15 IREEATE G
B OFAR, 1983 £ 5 —REREATEIFTE] OBRE VO i DOHF T, EC DEREBURD
FULBIRRN E L TR, BREREOR AR COREDFER], W5REAMER &
W T2 R BB FTHNLTHIL TV -T2, £ LT, EEC FRMEZWIET H7-9D12 1986 4 2 AIZ
FRE S Av7z TH—ERMNGERES) (1987 4F 7 A3 Tl & 130 D H 130 t FRITH L5
BREREDNHTIIRVIAENDL L LD, _M6®%E@ﬁEC®%Fﬁ%®¢®E%&
LCHIDTHL EIZEASINTZOTHD, LrLenb, ZOHE—KINNEEEIZIL, TR
AT FEEEY ZFENHITEE-STW o T2,

FRERAI 216D C EC SIS L= DX, 1992 42 AICHHEI & hiz~—A MU B FER
(1993 4 11 A%%h) "HThD, ZDORKDOFEMNT L > TH LA L7 EU TiX, EC D
HE LT, 2 RICBWT REASEE LZFH AT, V7 L—ya U aEbRVEE )
. O 130T S0 130 t £ CORBMREICET OIHEORENIINONTFER, F
130 r SR 2 THIZBWTC, 2N E CTORFEAI & FRRIC TP RSN Z &L Ro720
Thbd, ZOHk, ZOHE 130 5-IE, 1999 F 5 HIZH LN LT AATIVHE L5 (1997
F10 ABL) BV TE 14 HG~dbnD L Loz,

EC S&AMDOYEDERE T, THEAMOEAPMOEEE EOFERAIL Y HEWEBRETITh
MZBRH & L Cid, BB EER L) LTz 1987 4EORE ST, PRIRANL £ 2o iR &
FREEICRM S NZRIN T RD o7 VW I FEEICE D L anDY, feoic, [0 &
DD THEEE LB W TR S = DiE, 1984 206 E - 7= [HbiE ORI B3 2 [FE
Bkl MO THY, BRI TR BEENMEAIN, TTPURT 7r—F) L) CE 0
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RLESNT-DIE, 1987 0 T OREIZET 55 2 MIEFRSH] TS v FUE
S b Tho2Y, Linh, 2o Ty FUES] ML ETEMRRAZEDRVWES
Tho7=DIZxt LT, EMEMEZ AT 25 BEC FRNOMEE 25 E 31X, 1987 A0 H—EN
BEBICTHRANHATR IR 2T W FEEIL, HIERTHUHROBRTHoT2EHE
ZHTEINTE S,

(2) BUIZEIT D TPBLIRAN ok A

1999 FEITHN L2 T DATIVHE LEMTIR, 5174 5 2 HITBW T, THIFEANZ DWW TR
DEDBRBENRKIT O TWD, TBREIZET 5 HEADBURIL, LFROER ~ 2 sz 31
HHEUEDZERMEZBRE L7220 b @V RFEKEL B S 20 huid7e b 7e v, 2k, PR,
BIILRITENS & HRDRETH D &V ) RAI REBFITELMICEARIZBONTRESN
HRETHDLEVIFAL, BXOWERENARTRETH D &0 ) FANSEREZE) 72 Th
IR, ZORTE, ~—A MU B FERATIEHE 130 52 HICTZYTHETTH D,
Flo. T AT K LERIE 174 5 3 H T, THEFEIRIL, BREICET 2BORZ T 510H
7o o TIRDREBREIZANRIT UL B0 & UL TRIHATRE 22 B89 36 K O B .
KRR S F S E oIz T 2RENSEME, T8 L 256 & & bRWEE OBTERIZE
BLOEH, LEESEORFR R L OFER3ERE © NI FROFE gk o B D & iz
] OMUENZET LTS,

EBIT, TAAT AL LGKE S R IETIE, [RERIT, [, 248, RERERBLY
HEBREICEE L CFH 1 HICEDHIREL T HHEICT., BRHNFEEICESSHLDHH
Tl R IRERFCBE LoD, BMUVWKEDIR#EEZ LT L3N TEBY, ZOHIFTHD
~—A MU b FEMFE100a LR LT, (HODIHT-RRBREZRFICEELOD] 1)
LENFTZITTHA SISO BETOLERD S 9,

LU s, 22 TCTv—ARME REHBLORT AATAE LAERKOHEEND D &
INBDOENMNENRE N EBT L0 THL )T, PHERAIOERSCRFEROM®EA S
BEPHIC OV TIE, TS OB HIENONTWARWEEIRHT S Z LN TE 54,

(3) EC D IR L{EFS L OWRM GIVERC AT Ok

ZO XN, ERE I EZAT 5 EC FROHIZ TR AR SN2 &2k,
EC ORI, TOREBERZFFHNICESW b0 L35 Z EnEFE I, Ll
NH, SMEEICOFBEOREDEEZICAE L 2D TIERL, EC IZL-THRELND, #)
W15 B EC DYRATE (e droit dérivé) T 2 BHI (réglement) | 43 (directive) . TR IE (décision)
ZBEWT, PRIFRAAE kSN Z ik, FMREIS LT, FERIZEH 9 285 0
TICEMND Z LT B®,

BUE, FFANIIIRAIC B BURIIC S 25 LI2IREBICE EN TR Y . i TPBhEAD
EWVIHIUEEHNTWRLS &, FRANCESS 7 e —FREA STV A 61135 < 17
ETDHEEN5Y,

ez £ BRI TRIERIZH 5o L TWaD AL LT, 1992 45 A IR FS
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[Zk o THEnT TERERED L OEABEYIEORIFIZET 5] (Council Directive
92/43/EEC of 21 May 1992 on the Conservation of Natural Habitats and of Wild Fauna and Flora) *’
EREFHIENTE D, Zomaicid IPBEAL L) XEZOHDEFHAV LA TN
HLOD, B6RIEBILVOAHDOHEITTHIRAIOEF L RE I bDOTH D L DR S
na*,

Z DED 1996 £ 9 HITHM B2 b S 7= TR A Y775 BBy 1k 36 K OVE 38 U B
%4y ] (Council Directive 96/61/EC of 24 September 1996 Concerning Integrated Pollution
Prevention and Control) (IPPC #343) Vi, TRAFEHIZ B RIIZE VAATZHIO—> & LTHIT
HIENTED, 22T MBEVEICEWT TPRFERL &0 CERHV ST,

F72. 1990 T H STz NEAR R X AR OBREE~O B 23 NI B % 445 (Council
Directive 90/220/EEC on the Deliberate Release into the Environment of Genetically Modified
Organisms) “1X, [THHEAI] 2V XEEANTWARWEITH D, ZOMmaTIE, AiE 1
B 3 BRICBWT, EC OEREBCRITZFUATEIOIRANCESS DO TH Y | Bin iRz
ROHHNZHDONT S THIRBLRN BT O BRI TWD, ZHICEEL T, BN EER
I (EC) 1%, dssociation Greenpeace France v. Ministére de I’ Agriculuture et de la Péche™ 12>
VT 2000 £F 3 A 21 BT S SEIRATHIR O H T, Z O O 11 2% 6 IS T PRI
BENTND LT DR 21T 7 GERC OV TIT®RIET ),

(4) /&

EC) THONIZHBIZETT 5 & THIRANZ, ECI 2B W THOILTZIERH G ORI
KL TC—EDRELRIFLTEY, £/, EERICHENZ S > THEHHA SN TW D RITEE L
N L ThHD L ICEDbID, THIRANZEES 2 FFIIEL, it LEOEEIL EENH D
FROEADEEL FEEEA~OHUEWE O ILZ ERZET B, ZubiE EC I X 53k
RHBHEOGINMEEZM S bORPLTHLR, 2D X2, THIRAIZZE L TE bk
IEFEEIL, ECIIZ Lo T, ZE RO THVFRIZANTHL BN TVND, ZDX
DI OFEREZBE LT, I, THIRAIDNERAICRWE T 5706 B¥E AREAES
FORBE L Wo e HICHB T 5 PUHHFEITES THL EBEZONDITTTHY, Lien-T
TRIRANTHA S EOEFRAITH S, &35 MR H 5. M, IR BT, BRI
IR E L CHEE Tl e < | fERROBIFENE L IRZ S BRI REE L T W& TH - T
H INOLOTPHEEL LD LN TEDHETHMENTAIND, L L72A 5, BCI 23,
EC DOBERHID & ST BN A2 TH 2 Ll 2ARILIZ, IR TE LT, 20|
Wik X, FHNC L > TR TWDH X IZE XD, ZOREE L LT, ECI OHIWHIHK—1972
EEEZRMTZEIIRETH L L Wb I 226500, i, TPREAL B IS
% ENEEFRICOWT, B RIZHIBNEIERE S Tl v | TTRERAL & v o SCE BIR, FEH
WIZEBEIZHWLATWD Lo Iclbis,

Fo. ThOOHBNE,. ECI AIEFROREOFMEZ . HK/NROJ71E (in marginal way)
THEHEL TS W) Z 2 bEMLTEBLRTIER LRV, &< £ CTHFEIROHE N,
HERBARZL LD, ZOHEREZEHA LD, 23O MNCEOREMEOR R 2l L

100



MHEBORIITE 2 5

AT LY, ECI I, YEEN BN THL EES TERVAICHEETINERDH D LA
bivd, 22T, 2000 42 HIZKINEERIC L > TRESNT [PRIFERNCET 2 ZE S
HEIWCERTL2E, BEREZITHIEO PHIFEAEH OO DJFAIE LT, TR
SWHEEIL, Bk, FEZERIME, —BM, ITE LS A EIATE L A2WGA OB L)
RO, FHERFZORGTE W) ORI E —H L2 TER L2 ERHT I, S
512, ECT EDOBEICOWTHRAMBIMZ DTz, L Lans, ZoWEEOTTE, EC)
L LFRDFEEIIC L > TE DN AIEEDOGIEMEICONWTHIRAE T Z N TEHHDOD,
ZOREIZOWTYLED A BREHEL AT 555121, ECI IZK 2FEITHIR S 415 4%
ERdHDHE LT, fMERICECI ORNEBREHELHIRT 2R LR TS, ZD X ) 753k
N, PRIRAIOBRBERZ2FHCEHAZTF L CLE S fEREZ2 T2 Z L3 T e,

ZOLTeREZET DL, THIRAIN, BREREDTOIITARG L L TOMREL R-%
IELTWVDEITEET DI ENTELLLTH, TOFMME L L COENDREFEET
L2 LM TREETHY . ZORAIE RS 72 IEEEMRIZ SV T, BB T ERA
&L TREMIIICHEZ D 2 LIZHOWTITEEIC 2 H 5 2520,

fiti T, BC OBEZIKE L L CORKRMELZZRICANDS L, THIFEAZ D5
EC 12X 2 —HOFETOERMICIT, B LIMEEESAROLEOZEENKM I TGS LA
HIEMTE, 29 LIEEHOEIZL2moEEN, EEIECBIT 2 EHRIOAERIZR L
T, —EO&REZRI-TREME LR L T LERH 5.

3-2. AFFDESE
(1) ik
B AENIECRET D TPHIRAL OIERERIE, £ OHHz 1980 £RICETH->THD

ENTED, BIZIE, 1985 FEOYEERFERLHIE  (Ocean Dumping Control Act) ¥i%, 72 <
EBMFFERFEOMBIZEA L TH T X OREBERN THIRANCHE ) BE2 R LD E LTHS
No, F72, 1980 £ A 2 U AJKEEE (Ontario Water Resource Act) 12\ Tid, %
DONOFE TTIFAIOEARRFE N KIS TWD E b EDbND, LNLRRL, 2
HDERITNT NG TP &V ) LEENEERZHETITEVIAALTWD DI TIER<,

(FRIRAL TP 7T e —F] LD SCE 2 BRANICEBUEIZRE VA A TEIERE, 1997 4
D JF FUFLEED . 1998 4 DOl fE18AE% (Endangered Species Act)*°, % L T 2001 “EDER5E
{f7#1% (Environmental Protection Act) #3155 Z LN T& 5, ZhbHDH B, LUF T
ERBLOBRBREEICOWVWTHRAT L Z LT 5,

O A FFHEE (1997 Oceans Act)

1997 45 1 AITHEAT S 47 B F ZUEEiEi, EEEEE SRR O N A I /ERR S 7o e FE Ry
PRI BT DIEETH D, TOEEFTEL 109 K572 ->TEY  ZTOFLHE 6 AT h
FTHUE, WHEER A R LHFRE AR ST 5720, WHFEIRORE, F8H L OHRAEICS
WCTBEINT 7 r —F DIV &2 T 2] LHEL TS, SBIZE30E&TIE. &
FH O TEZEFRRIE ) OFEARFHIE LT TR aeRB3E ). THAGRER), 2L T [P
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W7 7a—F] O3OREFLNTNDEY, iZL, ZZThbnd [THNT 7 e —7)
(B L Cix, T ZHEEEEIE ) (Canada’s Ocean Strategy) 12381 2 I LT MEEICL
WETLIEBE S Z &1%720 (erring on the side of caution®!) EEHENTEY ., ZOEHELE R
LMRVICEBNT, VAEFICBWTERLESNIZEWRTO [PNT e —F) LITETH
ReBIZTHLDLEMIRTNEROERNTHAD, ZH LI FXWEECE TS TP
W7 7ae—F IZBLT, & amE#EES ] (Canadian Association of Petroleum
Producers: CAPP) %, E&FHD—2 L LT IFHECIHEE)ZIE 5 2 TRIRAI O A G B2 6
1 #2352

@ BREELRFEVE (2001 Environmental Protection Act)

ZOERIE, ERXTT TR TR BRICH G T 2 720 DGR 13 L OBREE & AN DR
ORI DIEA &0, 1999 FEOIERUIE 218 T 2001 4 3 A ITHifT S iz, 23356
FB LV 6 DO ERNG 2 D WFEHNSERZIERE T, TOFLH 6 ETIX, VAESHE 15
JFANCIR OIS LEZZDOEESIHT D TI AT X EBFIL- - PRIRAIZ T 2 2G5 54A
5% LLTWD, £, H 2 FTIITHOEMELE LT, BT XBUFIT TBRER A DR
ZRET D ITIETEOMRZATHEL, -« - PHIFRAIZEH L, BdT TR R755%iE T 7' a —5F
EHAET 5% L., S6IEE 65K (1) Tk, R LNIHBHEERICH LT, ¥k X
OEIE 2535122 T RZEERTTUERZ AW iide b vt flEsnTn
%65

(2) i

AT H T, BWEICS PREAOEARERRZ KL TV D S 25X Shd -
7eis, ZHETHIRIZRIET [PREAL & W) CEIZE R LIHIRA TSN 2 &idin
STre T ZTHAIT D Spraytech FHEC1E. 2001 4E 6 A2 H F Zicm#BHIFTIC X - T T PBEE
HI| ~DOF kM Thi., FFEROEHA I OWT—EDTHEREIEN TSz, BFZT
D TOHEFI T D, EEEKAIZIBNT TR ~OF KBTI ERir %50
HLHN, FRHITWTE FERANC RS 2 FER W E CIXEREE L T, 2ok oic—#4
BEZRIA AV TETE T & D O BIERPHIET 3 T S = F6NIE, 5E4MNEOENHIBIOH ¢ & EE 724
ELTHESMT D Z &N TE D, WERMBEICET S O TRV, THIRAOEMMEE %
BETDH L TERITREHERFF THLIO, ZZTHENMTHI L LTV,

ALEZL 1991 RISy ZIND N B Y i s R3O % R E OBt s L ONEEN iR
LA AR LTI Z LITa T 5, SAEEHESHTH D Spraytech 1Hi, B3O RHLHNIX
HIFRBUT I X OINBURFOEFEETH O . #J7 BEIREROEEETIXen & L Th - Z i EHIFT I
ZOFREIEEER LT DR LA, RERMICIRE OfF 2RI bivTe, HIR TR, £
DM E UTEH—IT, EHMBUFCMBUTOER L FJE LR WIRY | HLG BRI T R Ot
ERE IR ATE R RET DT DITREDTEB ZHIRT 2 LA L TWDH 2 &, I, B
IZOWT, AFREEOMEHEZ&/NNRIZL, FRO@ELREET 52 L2 HoEENBRT
DITEEIITH D m a2 T2,
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ZOHPOHFTIE, TPREREAI IZOWTKRD L IR _RENTWD, Thbh, NV v
D 56 270 OFERUL, -+ [FHfErIRe e BHHICBEIT 27 U IR ES] OF 7 H TER
ENHEEELED [PHEA] 28EL WY & LEET, [HF21E, A7 Uai#ic
B AREHEORT [FHERUMOBEAZHEEL CX] oThHY, [ZoJRANL, ENSLED
LOMDIEE OF THEHIE STV DY) Ll S5z, FHPNI TR O ER AL
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WHBHIESHP) Lo¥WE T Lz,
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B TPR5ERL BT 23 0EERR L, LLZTONEIL, FRAOENHIALIZ W T
Spraytech FAFEDOYR & Bip 5 | ) THIBRIRWAR & o> TN D,

(3) 2001 £E7 F~ #HEE A%

ZoxXEF, EXLEHE [PHT e —F X PHIRANCET 5 0 % O A
(Canadian Perspective on the Precautionary Approach/Principle -Proposed Guiding Principles-) ™
(AT HREEAIZE) &, 2000 4E9)9D 70 B IO BUMBEBI SR £ - TIEERI S i E L.
PR T BRI DRFFE A AT o 7oA R, 2001 429 LRI bDOTH D, Z OIREFHIZE
TiX, BE T, LEONEN [ F FEIFOARDNGE L THRSNE_E L0 TRV
EENTWDHOD, FEEITIE, HEERTEE. AFEBRESEZII LD LT 2 8 DDOBUNHE
FICL - TELDHONTLLDOTHL Z L, XEAROANLME 2RI HRT 52 L
IREETH D | FRIICH T FOEERETO—DL L TUEMIT LI ENTE LI,

Z iR TPBAIERL EH OFRHI 225 IT BV T, 2000 4 2 A EU OBNZE B
ko TREREINL [PUHEANCET LINEESREE] ONEZI /ML ZADBRE
Vo LLZRns b, FAEAIZIR<#EH L TITZ 9 &) B REh %2 Kilifg & 45— C.
AR O FEBSEE A & U COBERHAIIZ DWW T, BRONE B AW E L& TR 2 LGRS
TN,

(PREERRL OIERHIALIZ OW T, ZOFERAIE TIE TEBREEERE, fEEotm
DERIC K > TRET D) Rzl Lz BT, TEFRET 28— 2 PR REHLO RANCIER
ef5 (opinio juris) ORIMOT=DOIZ, T FZ IR E LT PRRRID EEREE EHA] & 72 -
TWDEIEZBEZTWARW?] EORMAMHII RSN TWD, 95 LI HmIEHIE,
Spraytech AR DOFAT~ S RSN TER Y, [ Z OHIRO LB L 5223 Hn 3 2 12V XRF
MR TH D] L6, FFHFICBWTH RS ITTPRIRANTEBREEERATH 5 &
WO Y iR A T I BUE T R ERIAT] BB DS1EA ST LONEORTEFE L
TR L LTS, FXEICBIT D ZOKREHITHOWT, FFEIFHISE L REFICELR SN
#%30E (Discussion Paper) " Cid [ #1%, ACOEZFETAZEL T, TRIFAI EEEE
EHRAE 2o TOVLDENITOVWTETORBZEZDZLNTEDS] £ L, ROEDITHE
o T, T7bb, MRICTHIRAID 2 67 GRIE : EEIEEE L LCotih) %
G LI-o b, 9 5 ENOFIEEOFELRWIRY IV T, FERNIZE BRI T
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FENEO LD, EOREET, FEHNLB IV b L IR EOBAIOWF )
ELT 2O ENRBATO N T ZIEITHIEICHE L KT LD DN OWTIIAHETSH Y |
ELMRBERNRENDERETH D), &blT, B FFXENE~OFRFANCE 2 BE DK
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A, EERFERTE, SNET-BLT IPPEA 2EL. ZOHEAZHEEL
TETEHTH LN, EBEOAFXENTIE, FFEOERHIN Z D <o TREEP LT LY
— SN TWND DT TR, BT FOFRFEFAIE TR, IPRREA 282 T Hh—FRb0
EHTIC, VT her— & LTORE, SHNICH DD Z LI L o T, AT NG B I )
P72 ZAIREIC L, HEDORZ AT 272D DRBEFIVTWDH X HIclEbis, 295 LKk
KB, T XICBTH TPHEA 20 <HETO—D20FEE L TIRAD I ENTEL
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HLZMBOT 7 a—F 70t Lil/ew, 7272, Spraytech S ORI %2 R AR D 2BV T,
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H o mEnd 5,

4. \BFEEE TRHERA
4-1. BHEMEDE X
(1) EEERIERA

WA, EEEEESRNT 30T 2 S O Lk (B 2 HUE 2 a5, [EE
MEFRESAI T, 5 23 RICBW T, TAME O T HEdE R & OB E UM O ARE I fE R
b L <UFAFLWE 2@\ 2003, SISV TEFESMMEZITET 258123 Zh
5 OMAD T OIZE R ENE D 2 LEEHEIT L. 2o, UHBENED L85 O T iHE
AT L) EHELTWDS, T2bb, EHEEHENED D LEOHET L FEREE N E
O 5 FER DT BIHE 2 W57 5 2 & RIS, R IHEEROEME e SR LI3AE
28 RS 2 A O SRV OO BEE IEUAE 2 50 TV D AR ORI 7D & 48,
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H < TS0 DSF, 1990 ERO S E O Lk R 2 2T, —KUSHIR LTS %
2T 5,

Lo L7273 b EEVEHESKIE, BN 2 U PEE o Els 2T, TR
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DREIZHONT, N—FBLENE, WOXIITHET HICE EED, W& %5 2 T\
WV, AL RIETIE, [ZOFRKOWZR58E S, EERIEICHE > THENL L TV 5 FEVEIC )
THEOERE, EEEIC Lz, JErR 5 ks L OKEEMNIC B W CES AT 2 EHEMN
MR R X OVEEEME 722 & QNS EBRIEICE D H 3 L OB 4 2 EBSCEIT M ST D itT
ORI R OA H &2 3R TOE O L OWZEESTTET 2 2 LI b 82 RIFTH o
TRV ELTWAY, ZoFE 45 REOHEN EEEICED b MAT EOMHEFRR X
CHH] EWOXEZHEMRTHIZLICLY, ZOMEITILIZERERRLD LR>TNDHD
Thd, 612, HARBUFIZRISENZ 1993 FITHERE L 72BE. R4 VB X OSEE S IRIEFRERO
BT, FKICETIHRES 2EH L TV DY, FRL LT, EEEEESHOREICT
BHIRY . WNNZEIR 2T D0 E VI RIERERT 50O TH 5,

(3) TAEA 1TEh#HfH

2B N—EILERI, Z O AR D BHEREEY BRI LTSS (1 543,
T PEBESEY)IZBE LTl TAEA 23 1990 4 9 B2 [HchH 1 BESEY) O E 5B ENC B3 2 1T Ehi
fH] ZEARL TV A, L LAans, 22T 3 FANZB W T [ EEEIEY) o fElk~
DETNIFHIEN DD, 5 VIIFHENOBE ZEE1ET 2 DX 2 TOEFO EHENHERTH 5
¥ Lz BT T RToOEFIL. BHEEOBEHANCRT 2 2 &£ 250412, FHOESR
HANC L7223 - T, S EREEY O [EEB BN FRTO@EEC, fMtE, AR, @iEEOF
BEBTHAEICOMTOND Z & 2 HET R REL SN EY 2B LIS 2 ER b
N B L BT b BRI & T DA O MEBATHEE S ET 500 X5 72
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EXRENTWND, &EZAN, ZOEIZEBWTE TAMEO W22 6O, 1982 40 [F
PEESHI0E OO B3 2 [E B SCEIC KR STV D EE ERREICHE S, X TOE
IAASCHT ZERE 1 & - CTITIE S B9 _ BT ZE OMUTOMERSC B BT & 8% MFT H D
TIFEARW] LRENTVWEDTHD, ZIZTIE, HL ETHICBI AR TIEH D8, R
X0 R—BAERCBT 2BHREIAR SN TE LT, BRI, FOEEEEESN O
BRUTNEHIR D MLBEMEDN AL D LN R D,

(4) fthoo HI S50

ZORIZOE, AN afMNT, BROFEEK TR SR> TBBEIC S & | 75 0m
BaikhrTnd, N~ afgkid, EXAHE THEREDOT 7V D ~DRADEEIL KO
7 U I NOF EFREFY OB E LK OVE ORI T 5558 (Bamako Convention on the
Ban of the Import into Africa and the Control of Transboundary Movement and Management of
Hazardous Wastes within Africa) &\ >, 1996 4E 3 HICHELh L7722, [FSKIE. BHEICEEY

BB IO MEREY O 2H-> TRV . HEHRIENET 7V W~DEEHEDOH DS
A ZE I EEIE LTS, RSRKIE, MIRECR L G GREIT T LT IR KOV BE
N7 7n—F2RMLERT D] LoROTEBY B45K3H f)%\ i EC EE 5 E
OFEHICLOIFAEZES] E2EHELTND (B 4@W N 3R, RIS THENRIS
BIDEOEHE] (B45%4H )P L EEZ BLUKREMCI T 2EHEELFGEL TN D, L
o T, A L b RO @kofﬁﬁ%ﬁﬁiniﬁgﬁw&éﬂéﬁ

Tz h kS E LT, A4 X — L EE (1996 Protocol on the Prevention of Pollution
of the Mediterranean Sea by Transboundary Movements of Hazardous Wastes and their Disposal) *'<°
U A 77 =2#) (1989 Convention to Ban the Importation into Forum Island Countries of Hazardous
and Radioactive Wastes)**/72 &t Z ORJBEICEI LT TPBAFAIN 7201 [FHNT 7V e—F)
ZHIRIIZIE DV IA A TV D RICHEE L2 T U 5720,

1996 FDA A — Vi EHFIT, B3I REMBEFEIBIVIMICBN T, BHTEREZEDL LU
AEREVOBEIHET 2RO D O 23T TV D, 5 8 &3 HITBWT, [FEE

FEENL, A EREEY & OB L OBEEN G A U 515 YMEOR kI iS5 <
TR T 7 a—F & FEh T 5 J@Vi%%’ff LD hvi A LR R b’ LHRE
LTW%, 612 TZORPDEZHIC, FREIL, AEEERICOTEkS e (clean) 4
PEJTEDN B S b 2 & & efk L?ﬁﬁ TZFL b ELTna,

UAT=5KNF, EL LTAEREDICET OHHERET b0 THLH, H1KTIEL,
UTFDOESRBENRTOENTWD, ITPEAL &1, RELZR#ET 72012, #fiEIC
FoTEDRENZLER > TERSBEHINRTET R0 e T 5JRAIZERT 5, A7
FILEEEAREZEFEORNO H 5 56121%, R FIGER O KA BRE OB A B Ik
T5DOBE AR RN LHEELEN T 28Hm L LTHW S TEAR B0, Fik,

13 LTI, T8 1 BIRFRESHE T, RSSO FERMIZEE L CPRIRANC Lics > 7B 7JDEI’J
IR DB ORMAE bEE LT TR bR0v) Eb L TnD'%,
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4-2. BEEVMEROERE

(1) FEREEETESAY

EREWHEIESRN T, 5 119 £ TAWICR T 2 EMEROBRFIZ OV THREL TS, =
ZTIE TWTFhoES, AMFECRIT 2 EWEIROWRERTRE R 2 R E L K UMl ORI E % &
DIZHT VRO E&ITH ) & Lz BT, TBRENAFTHZ LD TE S EOFFRIGEHL
IZEASHETH - T, BE ELRORFE LoOBEER (BXE LEORRIOEF % 5Tr,) &
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EERWHE LT 5) BB, MAB LOPHAED =D IZBI LS4, 2001 4F 12 A 11 BIZHERL
71—:104

[FhE O EFIRRICIB N T, TPRIEA B X TP T 7 —F ) OBARFRO—D
Lo, ZIZ TR, BHEOEETORBICAOND L9 Rrdbox L L1380 | ihEE
ENMFHRERE L OB OB FICR SN, L2, TABCTF o, BFH A=A T
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R aFA AR, NFv, R—=F 08, @EREEHLIERELL,

FERAVIT . EDEAMRREFEM T EDE 6 R BELITKWT IFPHIT Fu—F) 2%
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© Southern Bluefin Tuna Case (Australia & New Zealand v. Japan, 1999)

A, BB ESAEROMEZ DS LAREA—A N TV TEBIR=a—Y—F R
& DNz FET D, BREMORNLIT, EIFFHGIZ 237 5 AR OIEZ B 5 7212
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EXECUTIVE SUMMARY
Protection of the Marine Environment and “Precautionary Principle”
in International Environmental Law

Kaeé OYAMA
Research Fellow

Ocean Policy Research Foundation

10 years after the adoption of the Declaration of the United Nations Conference on the Human
Environment in the Stockholm Conference in 1972, the United Nations Convention on the Law of the
Sea (hereinafter UNCLOS) adopted in 1982 created a new framework shaking the traditional legal
system in the ocean. Particularly concerning the protection of the marine environment, Part XII on the
Protection and Preservation of the Marine Environment has many progressive provisions, though they
did not adopt a few conventions on the protection of the global environment at that time. The reason
for such an early development might be serious large scale disasters at sea, or fruits of the Stockholm
Conference.

However, it seems that some problems of the application of the UNCLOS arose from various
aspects since its adoption. Especially, in the protection of the marine environment, now there are often
disputes on how to coordinate the applications of treaties or conventions providing for the same
matter, or how to ensure consistency between UNCLOS and the other multilateral environmental
agreements adopted after UNCLOS. One of the main reasons of those phenomena could be the ten
years time lag, in that UNCLOS was adopted in 1982 without foreseeing the emergence of the notion
“Sustainable Development” (hereinafter SD) in the Rio Declaration on Environment and
Development in 1992. As a result, it could be pointed out that UNCLOS could never estimate the
appearance of new legal concepts of international environmental law which has appeared as
germinations since 1980s, generally accepted into the international community and finally crystallized
in 1992 with consensus. Moreover it might be difficult to say that UNCLOS has enough maintenance
system, while most of the recent environmental conventions have step-by-step legislative procedure
through the regular Conference of Parties (COPs) out of which materialize the texts of the
conventions, or step up the provisions in response to the development of the scientific knowledge.

Originating in the “preventive principle” since The Trail Smelter Arbitration (U.S. v. Canada) in
1941 or national legislation in several States, the “precautionary principle” is also the new legal
concept generally accepted by international community with SD and the other new legal concepts in
1992 despite the uncertainty of its legal nature. In the recent international community since 1990s, the
appearance of the “precautionary principle” and the related national practices raise the problem of
their compatibility with UNCLOS, and they even challenge the fundamental structure of UNCLOS
which guarantees the freedom of navigation.

This research will focus especially on several ocean issues, such as the ocean shipment of
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radioactive materials, the management of the marine living resources, and the protection and
preservation of marine biodiversity. As there are significant examples of such phenomena mentioned
above.

In this article, regarding the issue of the ocean shipment of radioactive materials, an examination
will be made of the relationship between the relevant provisions of UNCLOS and the other
Agreements after UNCLOS, e.g., the Basel Convention on the Control of Transboundary Movements
of Hazardous Wastes and their Disposal (the Basel Convention), the IAEA Code of Conduct,
Bamako Convention on the Ban of the Import into Africa and the Control of Transboundary
Movement and Management of Hazardous Wastes within Africa (the Bamaco Convention), 1996
Protocol on the Prevention of Pollution of the Mediterranean Sea by Transboundary Movements of
Hazardous Wastes and their Disposal (the Izmir Protocol), and 1989 Convention to Ban the
Importation into Forum Island Countries of Hazardous and Radioactive Wastes (the Waigani
Convention) (Section 4-1).

Secondly, in the section on the management of marine living resources, it will examine the
related provisions of UNCLOS and the Agreement for the Implementation of the Provisions of the
United Nations Convention on the Law of the Sea of 10 December 1982 Relation to the Conservation
and Management of Straddling Fish Stocks and Highly Migratory Fish Stocks, before looking at some
cases, e.g., the Southern Bluefin Tuna Case (Australia & New Zealand v. Japan, 1999) at International
Tribunal for the Law of the Sea (ITLOS), and the Etablissements A. Mondiet v. Armement Islais Case
at.the European Court of Justice (ECJ) (Section 4-2). Particularly, in the Southern Bluefin Tuna Case,
this article will focus on the Separate Opinions from ad hoc Shearer, Judge Treves, and Judge Laing,
their opinions are rare and important statements which give us judicial guidance.

Thirdly, in the issue of the protection and preservation of marine biodiversity, this article will
focus on a case which was decided by ECJ, the Association Greenpeace France v. Ministére de
I’ Agriculture et de la Péche Case (Section 4-3).

Before examining these Law of the Sea issues, this article will make some observations of the
origin of “precautionary principle” at the international and national levels in Chapter 1. In Chapter 2,
it will examine the legal status and nature of the precautionary principle, covering terminologies
“precautionary approach” and “precautionary principle,” the difference from “preventive principle”
and “accumulative capacity approach,” and the burden of proof. In Chapter 3, it will focus on the
Canadian and EU practices which have remarkable guidelines of the application of “precautionary
principle”. In these States, they examined the trigger for this principle.

In conclusion, the implication of “precautionary principle” in the ocean issues will be remarked.
In the issue of ocean shipment of radioactive materials, for example, the emergence of the
precautionary principle seems to be challenging the freedom of navigation guaranteed by UNCLOS.
These challenges are evident in the practices of many states, such as in national legislation or the
unilateral actions of coastal states. In these practices, the “precautionary principle” is exactly cited

with neither clear definition nor criteria for its application. This circumstance could threaten the legal
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stability in the ocean and the modification to the freedom of navigation guaranteed in UNCLOS might
be unavoidable. Even so, such modification should not be the result of the unilateral actions of states,
but should come about through agreements generally accepted by the international community and
through the competent international organizations. At the same time, it should be noted that these state
practices or unilateral actions might potentially create international customary law in the future by
obtaining opinio juris. In fact, there are already some regional conventions and theories promoting
such claims of coastal states seeking stricter regulation, by imposing, for example, the obligation of
the prior notification, the prior consultation, and the environmental impact assessment on the
shipment of radioactive materials.

Also we might take note and reconsider which terms are more appropriate or should be used in
the ocean issues, “principle,” or “approach,” when we take the nature of the notion of “precaution”
into account? This article concludes that the distinction between “principle” and “approach” is needed

especially in the ocean issues.
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A S DITEEITO 2 EF LI ThRWZ & ZEFE L < IZEBHERIIC kT L o4
HEHEE W) EBNEM, Wb [T ) OFEFE2FHA L, 4K, 7 OERICHE
RN ThoTZ b, TuHME WD BEBIEERA SR Do oI AT, 5
FIOXT G &2 I L7 S C—EDEENRH T2 BE 2 b5, ZOFEBEFIHA S
NT=DIE, SUARKE IR 1EHD WATORE) 25T HFRICHOVWTIENE ETH—i
BRIETHDLOICK L, SIERSF 3 S bis 1 T (i) ([THESIND L9 R0 b oWE O HEH
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[CONTIE, FHR LR DMOWHH R ED LS ITUT L b HFE LD RLETH D174
TiE72 <. MARPOL 7% & DIGYB 1540 & OFEGMEICIIER & 5 L i, LRk E L TOMK
BHERITERTIME RS D L ShnbTho72,

(i) ®IBCN fgs) &1X. £EWicgs (Biological weapons) ., {b5% Ly (Chemical weapons), 1%
LRI X O3 38 25 & (Nuclear weapons and nuclear explosive devices)& 57 (RIEZRH 1 51
H (d)o AEKHEDOFHAIZOWTIE, Z< DEENG ., oBESHK) & O TR O E % i
BTOEDRD oI, TO7d, 8D, EWitdit LML EBOERICOVW TR, &
YR AR b5k (BWC, 5 1 5R) B OMEFREEEIESN (CWC, 2 %) OXE%E
ENENBEANLRNEOEMBERZERET 228 & LT,

(&% (transport) [2HVDV40BILTE (55 3 5 bis 1 IH (b) ~ter) ]

%5 3 5% bis

1 REDPOBEIAT I ROITAHIL, ZOFNTENTHRET S

(b) AR CIROME ZERIERT D &,

() JERED TS E, 72720, YN, EREZ B L UL O 017 A%1TH 2 &
L <AHTHRW I & ZBUMA L < IXEFRBEBIIC KT L TH#E$ 5 BT, 2B, HIRDOEKRZR
EEIFE LVHBRELZEC S0, FATLIERXUIIELCSEDL L5 &E (T
DPDITAZITO 2L ERIFITORNZ LR E T HNEENEDED D L ZAHITLD)
DEXNH D Z L x> TWDHEAITRD,

(i) B2 BCN gy, 72720, H 1 FRICED O BOCN B4 TH D L > TV DHLAITR
Do

(i) JEHDE ., B RV SUTR R 0 R E DB . AERED T2 D IR R
L T SRR ESSWE, 7272 L. 2RO OB SN R RTEE T A REA B
L2 —7H— R FZRWZOMOBIEENMEH SNHBEMR S5 Z L a2 Mo T\ 5HY;
AR D,

(iv) WD, WE. LY 7 Ny =7 —& L GBEHIN, 7272 L, BON L2884 %5,
g, TEWET 5 2 SICHWON D ERR & D Z L2 > TVDIEEIZIRD,

% 3 5k ter
LI REPOBEIS. N TEET 2178303k e+ 2, 727200 #35&. 53 5 bis,
%5 3 2k quater \Z7E O D ALIE UM B FITBIT BRI ED DN IIRE EDOENFEITL
T2 &Y DOMETFED S EDOEDRND - DICEMBTEB 217 9 551k 5,
QIETIE., MBEBFETED ONTFHEHME L TOHRWERIZ L 28 RIZHOWVT)

55 3 5% bis 1 TH(b)HEIS LRI ter \IZED DL DT AL, B EEEZOLOELI TS 2
CNZRHED B D, BEIZHOWTIL, TAXIIMOBENCK LT, T aBith, Fid, UTFED)
N3l (BEREHEREZ &) T2 ThHho) Lahd,

ARG LTI, Bk D BRI Tl £ OWEIZ R 2 0T OME R 2 12 5%
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FNETR LT, FEIMELEE LT, BRYE KOS EIZ W TIE T v B O EEDN
PV ZFOMOEIELIEIZ DN TIEL IBON EgIZHWON D BERN H D Z L 25> T 55
Bl bEns LA Lo T,

ik DHIFA I DUV TIE, BON E45 D 9 HELEIZHOW L, HERE B2 oprEi i &
TWH DI TiEe <, BEEMEHEICOWTHEMAEROFHANED it Tnd & LT,
ISR AP (NPT) & OEASMENFbIz, 207D, 25 bis3HIZ, ZOFMOD
W R BHE S NPT, BWC, CWC M HAEL D TEFZ O], #5., LOETICEEY 5
LZHDTIHRV) LT, WERBINOLEN EOREZHEZ 56O TIIRNT &2 —iKiY
ICHERR L 72 E72, R B O 72D OREBEYE S Ok lZ DWW CIE NPT L 43 L 7
FEREASEZ RO SN TV D DT TIEARWEZD, K« 3 (ADIREEZIT T, 53 5K bis2
HIZBWT, (()HEICHE SN D EEEYE R X OGv)DO LG (dual-use) (22 Tik, NPT
EAEREETHIIE, RFHNEOLF L 1T bRnE Stz 7B, 53 5k bis 2 THOA
IZ1%, NPT MR EOALDOERAEIE L 720 ZHITHH & L NPT IEMEENEREZMHLTEH
D, EOLIBRMEICHEDELS DL, 10 HOALZEZHICER LN TN DY,

Q) F=RBROME L SUA FHO—KME

SUA K0, THITORE) 2ET XA T7ORRERNRE L TODOICR L, #iizicE
ASIND EFLERIE, TOMEIZLY ZDOInETHZENTE S, —DF TrAB) ©
IR, —21F [T r BB THRL WIITORE] 2ETLH2HD0THLRVWSI A TDIRETH
Do

AIEOAT TY —12i%, xRV T 20k GB35 bis 1 H) B4 L L5, AIFOT
g HEOIFEIZOWTIE, LI E SN2V ETOITA & OXBIO - DIZ/EHET v bh1E550
(2001 ) 722 SIZBWTHEAINIZT =7 O EBEMEZ AT Z LI XY | WERRT &2
TRV IRFERIMI AR R E L 2 To, SUA FAIBEFFICAET DI LN TERNoT2T 1D
FBMER AL EAT D Z L1, SUA FROHEPEZ ML, ERNLEET 2 ETHLERETH
Do

—J. I7eBM) THRL WiTORE) 2EFET2550THLRWIA TONFETH 5%
FOHT AV —DOAIRIT, BCON Jign, EWHE. LS OEESE IR 55 3 5 bis(b)(i)~(iv)
HICHESNAWPETH D, 29 LERRICHONWTIE, TOAKRE A SUA KK EDEBRTED
LR D RED,

AV RRNRFRZ Lo 72 NPT JEMER EIE, KEMERE, & RGOk OLIE
EIZOW TS 5 2 L1k, R A 924 (22) TUHEHEZESICHEAONIHRZ#EAX 5L O
Th V., SUA KT THIATOLR AR IZEEERIR U WARIREUAR 2 G ie & TldWne L,
AYEBURT] DO RFEIZ OV TIE, IMO TidZe < ENENDOFEKIEF FTHORE LD TH D &
TR L7=%,

Fro. EAOHRIREOBLE)GIX, EEREESFEDT (ICS) LEERRERY (ISF) 72 &
X, S E T IS BT DAL A M O IEREICE R T A LM A TR L, EikIL IR O Pk
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BRAFRE L=, it ki d e —2 — EE AL BT E S L —# 08 (chain)
ThHID, BHRRERICEVBECET HURENEEOEMNEIC LY B8N0 H D |
AT THEPHELEOEEEZA D TREERS 21D TH D, T LT, KEMELED
REIZOWNWTIX, ZREET T4 L L THbNAREMEO L O TIEAR <, BELE) HHI
bR _&, EET7T 0 0REHONICEEMEEZ A L TV AEAICOMEITA & LTS3
RETHDHETD,

LU 6, REBOEZN, FEMRILBITADOERTITNEBMLETHD L LN S,
Rae A92422) TlE T2 DOMMOLEHTE] bBFTT2 L IRKROENTEY | NEBIZ OV TIE
THUCHEN TS & L, FEEL R 1368, 1373, 1456 (ZBW T, KEMIELIEO AL
B OWTEMMEZ @b HHEZ L 5 L 9RO LN TND & L WIERDBHIE L2727,

REMEIE LR O RILEE D 729 D EBA 728 N E 2 & 5 LB % fERE U 7- 2R PR
1540 OEARINZ 5 LTI 2 S IR L L7z, Pk 1540 13, KEMELIOILHIZ OV
TIE, TEBEOFMmERE) 28N THOTHD EREL, HEBEREE 7EO FCITET3x
TEDWIRENTVAET, RS TR, & 50T v 5k 1373 & OBR CIEEFR
TN K EME IR RE . TS, B, Bis, T 2 2 L2232 ENEL O ®E
LD EXHOMEERICEE ST, RN RE =y br— 2 RIEFT L O EFHFL TS (Para.
2-3), 7o, ZEREZZHEANICHRE L. BRITFFEUNICERRBOBITICONTHE Lk
JUE e 5720y (Para. 4),

REME ROk z SUA FRICBW T ET 22 L1k, 7 r U R MK D REAE
2RO IUG OB 1R ERE R D ERI R ENBIT & WV O BLE B, EEMS O 20
AATEHEDTHD EFMTED—F, SUAFHOHMB RO —FEE2ZE LI2%GE. B2 D
& e LTEM T bid, Tk, REMBERGEOREILFEITIE [TeEN) &) E
BB AR T o2 I BAEL D,

77 UNME, EMB RO T OB EOERECILA M - B OBERN . T e LD EE
MEHZR L TIRESND & LT, MELREEmIcs LTTr e 0B 2T L HRd7=™,
ICS, ISF 72 L3, EADOHERIREDBLE DO | FEN K EBIELIRORIEICOWTEEZ AT
HNEBHEICT D01, [TrEP) W) FEMNBEREZEATLIZ ENLETHDL £
RLEZP, &<, A HOEREHICL Y, MEMTZELE L TWD 0% EfECEET 5 2
EIFHIRECE W) HEEBE L, 5 3 5x(b) bis @ chapeau ([ EBIELZEZ M2 H X7
ELT, 72720, HIRICEDLNTBCON &R THD LH> TWAHEICRD) Lo 5%k
R &, REBORMIE T NN EBERITHIZD | BEOERPITOIIIT, 15
FHeFEMEITHERR SN D & LT, KRERELIIZOWVWTIET e B E W) TENEZZHR L
71—:76O

ZORER, REMRELZEORXICET LHRIL. WITOLE) 2ETHX 14 7 OHE
THe, £ 7 AN OLRFETHLRY, 2RISR, Thebb HED
WAL K] BETDHITHD ) BEEIEDLI bOEME L TR bLbDE LT, 20D
HEZRWETZEnTE s, RS, TEEOWVMELSE] OARIZH D NPT KRG ORR %
bROME bIEA WD,
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WATOL ) Z2HET LA 7O E [T v BRY) OILIRIMAT O B H78 & OMERRT
ZEBZIZEPTLOTH DT, REMELGSOMEIEREZORS, & <ICrekiE
DREE—BIARD L DO TH Y | ORI S AUIREN —2DFRMOP TR L T 5,

2. ZONWEICHT HE—DEEEL O—LERAOENNE

EWNILIHRLZ RO HiLD EFL=2D & A 7T OILIRIZKT LT, SUA FHIDBEF O ERRIE I T
FTCWEAE ETOBITEEERE (FLERHE) o0 T, Fihl P— A% ERICE N
TEAINDZ L Lo, WERTIE, BREAEMILEEE CRER) BMIHFAIC
BIFA2HITL Y — 20 FAREAINTEY | WELOXGAIRITH L TAW ETOPITHE
RAEEDAMC ORI 8 7 2 LY— AR SN EL ) E LTnW5b, F=EHICL A E
TOFATEFEMEDITHIC OV TIX, SPKEN D ) 7B 28UTL U — L 28 AT 5 2
EHEEBEZTWER, ZLOEFEN, Y 7BICBIT S L U— A3k b olsmE 3,
WANZHE T RE TR, M—BEL TSR TE 5 b OITMEFHFNB L OB REAE L
BREHEDXETHDHEERLED WERITHIETFNO L O — L2l 22 L LloTz,

(1) FH7ePITEEHEL U—L L Z0ME

F- e PATEEERE L ¥V — A ClE, 28 8 5 bis 1 THIZE W T, SBALIROP I & MEIZ DN T
FRIENC 1 RB 2 B REHEITHES S BEMETHEOZEFFIZ OV TITTE 2RV duE Tkt
IS5 X OFERIENITRO G TV 5D, & <2, MIREIIARFHEIZE SO TAN ETiThils
Ffir, R EOHBEOBRMEZEZE L, TRV LR FIETHEYBRIEEZ LY 5 50%
BEt L2 b n® 29 LEBEICKSE, EX. AEOEEZETS (721
HEOEHFEZAT L) o, UM o &Y, 7049 L T D AR, H3 5%
BEOE 3 5k bis - ter + quarter |28 HIFEOFEITICEAG L TCWH TG L LS & LT
WHE BEDICRY DEHMRBEBAEAT LHAITIE. MORKEOR A ZEET 5 2 &2
T&E 5, EREE2 T fEIL, 2 OEFFICK L GREICHIS L, TOFT 2 FEICX Y A
REZRHHN TR 21T 9 L S D (BIEZRS 8 2k bis 4 1H) ,

—J . BEEDAOES (B =E) \ZX 5 EESEHERITHEIC OV T, HEEOFFTZ 2T
ITO Z a5 E LTEVIAENT,

%5 8 5% bis 5 H

FHOE GEFE) OEPITHBIE T OMRS 2ME S, WIROEOFEEIMIBO T,
BAIOE (—%E) OEBIF UTERE 27T 5 MI0CINE L, SEEEICY 0. 4%
BADLEH, ST S AN TRAR LT D A28, 55 3 S OME 3 4 bis - ter + quater \Z481F 5 MLIE
DEITICEHE L TWAIFEESE L L2 ELTWD L, BIICEY ZEBENEREZRF L, 7o
FEHED R E LT 258 -

(a) ERHEIL, —RES LMD EEL 1 ERO 2 ISR, MRS & 5 Rt
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SN AN/

(b) EE R I NSE, BEEEIE—RE (T, BE) (28 U TYREMMITR L TR 2
TR ONEE A E A LD DL O RS R T IE R B, mY R, B3Rk
WVER 3 4% bis «ter + quater \ 23T HALFEDTON I TOILE 9 & LTWE NI HOWTIRET
HHMTIT Y, SUsin, 2 OB EOFEM L T D A3 LR, B E A LTS
&, WNTHEEADICK L TEMT D2 55T,

() HEEZF., kOWTNIrOREEEDL LD LTS,

() 7 HIZHEWEEDRR T Z E N TEDFRMICESE . T UT OITED LTzl ey
BaLdl LABREEICERET D 2 &,
(i) A EOEPFITHERESUIMOBEIC XV F M ITHEZITH 2 &,
(i) 7 BUZREWVIEE DGR T Z E N TE RIS & HRHE & 3 TR A O A 21T 9
Zk,
(iv) L OHEEORELZIES T2 Z &,
FEEENL, EEOBHROBHEZ LIZ,  OIZED DML O Y 2@ 2 & > Tde by,
(5 5 EFH)

AREHIZED &L A EOMMETIZIADREZN EOJRONTINNHEEFL WD L%
5O GEMEMN S 5. BEE (EREE) F—-EE BEE) SR L Tl ET 4D
OEELZHERTS L IEFETE 5, —BEICLYEENHRSNZEAIT, EHEIIRNE
FOSEG BN E N D L O MEICERE T 2 ENTE L8, EEX, EEEOZLL OH
EERODLH, HEZCEZVPITT 2, EFRTHTT S, ERIEEEMELELT 5 &V o oxbii
BELEDHZENEE DT LN TS, 85 bis THTIX, BMEZOEEIZONTEH, ATkt
T 2208 LGRS 7 WERY | #2HEA 2 T - ER5ENT. MEENC X 2B ROFF R 23 e T B
IMOHEEZ 52 ENTE RN, FREIZ, 29 LaFRaelo o #E2EE L, IMO #
mElcms Ltz o2y (A 15 5H),

BT, BEEZ, IMO FHBEICH L, @i kv EREdTIcB L CEERNCE = E A~
ZATH Z N TESL (A 5 He)), EEMPBOEGZ2ME Lz 4 KEELANIZHEE X 0 [FIZ 0
IR0 T2, B E I E MR S IRITADRED O, Ty - BT L2 L Th D,
Whs, 4 REAL—ALTHD, Flo. 7TV AOREICLY, 29 LIHRIO@EMETTo
TWRWED, [EEMERS KO EOEGEIC, | HELIL 2 BIZED D & 5 ITREICEE
L2V, B EIIMOBER T 2M0EICE L 2 5 2 2 L EREZEBE L 2T bl
WeL (A STEd), BEREZBREL, HIBRBITTREMRKELE D LD THDEY,

FEREOFFIT, EROICIIRET IO L D — L BB L 4 BRI — L7 8 O e T
ERFDHZLICEDZO—EEMoT-HDOTH VY, SUA FICB W TRUIL TV ETo
BITEEMEOVSHAZEATHHOTH D, Zhid, BEEERICHEEL Tz SUA oM
BERELSLEZDLOTHD, LnL, —F5T, HEEOHEF Z A L mic bR and 5,

W), KED 85 S~ LB ERTIE, —RERYEMMOEE LR T L LN T
T TGAIC, —F[EIL, presumptive flag state authority & L C, ZEFEEOEHIT E 7213
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L DOMERR 3 DAEBIIC L D F/fB L OEEICKK LAAWVWEE R T ENTE D E LTV,
— 5T, AL, Mk o EEEEELERICEET 200 THL L L, HETRW
N LI W—RENED X 9 2RI DS S EFEEIC L 2B T2 R TE 2085 Ti3k
WELEEENZITFANLNY, 89 WL, AFHEIFHIOND Z L Eieot, T9 Ltk
O R, FHOENT, A LT ORI E O P A EERE R X OWIAT O B B ORI A KiE
IZHIET 280 THY, 29 LEEHEITEEER~O 5] L LTHIAONLINETHD
&L, BN OWTIEfEDSEBEMICEE SRR T 67ene L, 87 WL, =
EIC L D HITEEEE AR D DO b, HEEOHER] 2 b3 2 H1 CTHRXEE B Tho ¥,

7= & 21X, BEEOBESEIRT D HEE O I DWW T, FF A FE 72 3R EF A O W L UE 1
DN, IEZRS 8 5 bis | THIZE D LD A ETOHEN, #ICB W T X v #Ecirbn
HATRBMEIC IS & W) BN ZITND Y . A ETCOHEZEG T HBIME 720 55 &
Ezohb, £z, BEEIC LD EFFEHEEIIES T 2HMPAH RSN TEY . 2T
LEARIIA STV, RESHT N Tl ERFOHERIZOWTIEII RSN TE LT, £
HEENEEROFF A % 5 2 2 #B 13720, Lo L, EEMEEESRN Lo W 3#5ECMEEn 50
Eb THRKE] oMz EDThEIENL L, BROFFAIEEZLZS T 2 S L
EEZOLNTEY, ZOHBHIIAERS O AR ([2E3< & ahb™, SUA &k
ERZOSAL, AEARILOAEEIM L, ZRMEOHIE 2 E X0 | F=EHoW LTI
LHIEEOFAE I T DRSS HICH LI Tnbd BN L 9,

HEEC X D BITEEEHEDATIE 2 BIAANN 22 & 0 & LTHY 49 Srdid, HEE TR AR
HEDOMOEENS bR X 5, [\ 8HTIX, ARFEICES UL, &, FFEEZE O, M.
TR, ANICxET BB EEHEOITHEIC DWW T, EEDSEEEZITHET 2R EZ A LTS 2 L
FHRLTRY, IDICHEILS 6 RICHESETFENL AT HMOEROEEHEOITHEICF
BhBADHDZENTELHZENMASATNES 5

BT SUA S0 THITHE DL TWSUTEREREL U — A DB AT JEEFHRAIEET 57T,
ZORIEE LOMHRA~DEBEIZLY —EDONT U AZFEoTNDEEEZLNL S,

(2) FireRLY—b0EDMK

SUA §:49%6 9 42 Cid, THEZEE & L WARAINIZ W THEA SUIEWFE D O 7= H OFH|
#e (jurisdiction) ZATHEd 2% EOHEMRIZE T 2 EEEOHANCEE L KIETH DO TR
& LT, A ETOBITEFEMEIC OV TT I REBRIEORHAIC L EE o TNl & 25
BT 5L, A ETOPITEEEMEL ~— 2 0EAIX, L - YT - Bl EEHEZ S0 RloT~
T2 5 Z L L7 7 ajldEoMmibs X OFRE - 51T O I EOMIE 2 HFHMETE X 9,

&I, BEEAOBEREFFAI TR OER & &I, WERIZ, RO R CHITEEEHE 2B
THLY—LEMELTWDEEZXOND, F—I10, HEELIIMEOEIITE 2 IXfMhoE
FR& HHBIY, RGNS HEREZITHE T2 L) MUIRHEELZ L L 2MAT5 LD
FRAROIENCFRBEMT TS (B8 S bis 121H), Z D72, HERITEITHEILFEOENEL T
MBI EN-Z LTkt L, ERROBITHERICOWT b ENCITE SN S X 5 BB 2 E
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FELAITRE W, S, HEEE O DO TR - HAIZ RS D 2 & 2 REREIC L
LT3 ([ 10 ), ERFEEICOW T, KEZ PO KREBIE IR O REBIZ DWW T
OF ERREATE) (PR 1EAEAR  PSD 1B 2 T3 0 | EEEWH I L 0 $AT R0 Mg
fbzROTWBE EEZLENDY,

LU, o550 L0 RICK LA ETOEMRL EOBITHIEZRD 5~
EMEWVH L, BUTEEEHEL U — 220 b OOMHE L ITHNCHRF L2 iude e,
T b, SUA S5 81T 2HUTEEEME L ¥ — A 0w AR DR R 3 L OVEDMEORE. 5
3 538 L OMF bis « ter + quatre L 55 8 5 bis ORAMRMEL B 2 T TR 620, ot DOF
AR T, MBEERRT OMERE & [EERO RN & R EDOHERF &V D BIRTTORRT &2 444635
LDOE LTSUAZKBHNOND ] ZEDFEMMETH DY,

WAT R O Z AvE ECRHIE U, Baf7e EOPUTHIIEZ B =EN & 52 Lk, MifToHHE
BELGIBRT 56D TH DA, ZIUTAWET S KX OVMEERRT OHMERF O 72 DI I FMIZER
HHITEITBE WY, BT SUA HE 3 FONA U r v 7 BIOIGRIZ OV TE, T
To%4s] #HETL2H0L LTIRA LN, FIITOBREHRT 27202 A ETHITE
119 2 LI 4072 £ D SUA FHBNEOFITNL L RYTHD LB HNDEY, SUA
FHIOBWE ZZTIRVIE-STAD E, TORMNIE WEEMITORL S 2ETLH0EET 0
OEHZL LT L, TOAF2HEEICTIZLICLVTuzijibds2 Lt ThHd (K
1 2), WIELE 35 bis 1 () OFRLFFICONTE, 7 HIE WD EBELR
WIEORERER M 512 Z LI L W HATOREZET 20 ENOHW BAHMEIC R 572 &
Zzbib,

TRV TR, Mo BEBIT. hREOFm, RIFERIIZe%2ELRVIRY #E
&I, PER, MIOREES LOMEMIC L D TS e nE SN TE 2, 2L 7RS4
BOWTH, EEEHERHFNL, W@t L O EEE RN L L CEEEOHINIITDND
REBLDOTHHE LY, EHEEESOE 195 2HTH., IWEEOYEM, 8%, ZerE
T8 L LT, OB, a2 AV 29Ik, RATEE), REEER LS. Emio
112 « R HUEL L D2, 2ok, KREMERESCEOERTE, H25 W IXEEY
BEEELTWDZ EAHBIC, @A BECTRVWERET S 2 L I3BUTEEE EREETH
A%, WiITO% 4 2O b OIZER LA WEEic 20T, BT TS 2hERO
BHEMER RET Z EDRRETH D Z LR D & AW ETOFE =Z[EIC L 2 ¥ TIEE 2 SUA
RIS AAT Z LT, B & HIEYAL (ustification) N METH A 5™,

FERRA TR REILTRIC OV TOBIT L ¥ — L % SUA SRICE AT 5 S5, EE 2R B
1368, 1373, 1456, 1540 ZAR#MLIZ | REMELGOIBB LT 1) X M X285 TH
BROYFE Za] 2T HOTHY, ZhHHREITIHOPDL AR FEICI VNS 5 2
LEROTHNDE L TEYSEITHYS, UL, EERIERGEIL, EEECHE L ToITE
B~ OVEIRILE 5 2 TWRNWZ EICHETRETh 5, ZRERE 1540 T, BENEB X
O AL TR O K BB LR IG5 45 L 5 ®E S T a2, b miioiE
WFEOIBIZ OV TIE, MR L O E2RET S Z L OAZEFE L TV 5, ERILO
Z LM A EERIZEB W TEMROXIR L 72 2O FEIC KRR BTV RN &b
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BHUTL U— DB A~DOBEZ D 5%, WS URICHEE L TV DML, = EIC0ED
RO DIZER SN TWDEA L, BHEOEFIMIEL TCREBO—EIZL VLD D
SN TV AEAERITMLTIEA SN TV AEAERH S, MEIR, & ITBREDE
ATHDH, 29 LEEEAIE, EEOETEHEZE L T, 25 WIEATED BHIEEIZB W T
AHCEWOKEED DD ENEBERBEINEREY) THHEEZOLND, WHAMIZONTH,
O T FERER EDBRN ST SH L R L TAYE E TOHTHIE 2 SUA &K BV TR
DB S D OMTIEEIT 2 B ART TR B 220,

SUA FHIIERTIL, 2D L D IZT X TOHFEIT OV THATHIE Z O 2 1 E NI DN T
MM TONTEZR, RKEHOFMNWEIL, HEORE] BPITORMEL > TV D720,
EOIFIZX L TEHEZEHOBITE RO DI HOWTIL., EENEEZ S5 2 28 TER]Iz )
WETDHZENTEDE L, B85k bis DMHAIZT RTO SUA KN LEOLFEEE DD Z &
LY, 29 LEEHMERSEK EOBRIUIC ISRy — 23, r— 22 L 54k, L
L2 s, EEMOLKMEADOERAZAE L S, SUA KO — KPR X OS2 & o327
nNnd s,

TOOREAIC IS S I TRIC KT AR — OFEERE L U — A ORI OW T, BUTEEERED
FofE L 7p D SIIEEEEHE ORI O W CH N AE U D, BAT SUA §:49 EOIRFRIC SV T,
BN 2 EERE OB EIC L W AFAHEE SN TV AN, WERTHLEEINELZELTTO
IR L TH 6 SRICES S HANEEEHEORE (WOMVFEEMHOMHANME) RO OHN D, Ik
SR REIEMEORE, T2 b bR IEHEOB AT L7 0 ORI R & Bk 5 RN 2 A
T DN, —H T, ZOFEDNRITHEICIL, IGLRLZHAMRICER L. BERMCOMHADZER,
T b b EFEERE OB E U\ & 5 3RS LA UE7e 570,

BAT SUA S8 EDOFLFRIT DWW Tk, — XL IR O #lE 2 B 2 T U772 D B HEME O 4kl 20
BNEEZLND'Y, L L, WEROHFH TIX, KEMELICZ OP LEO#EILIE
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Since the 9.11 attack in 2001, international society has taken several measures to combat
terrorism and such measures have dynamically changed the international legal order. International
society now recognizes acts of terrorism as “threats to international peace and security” and some
States justify their use of force against a state sponsor of terrorism under UN Security Council
resolutions. In particular, States try to legitimize their use of force as a notion of “collective self
defense,” which has never been applied to terrorism before. In addition, states are discussing new
treaties on terrorism, such as a draft comprehensive international treaty on terrorism and a nuclear
terrorism convention.

Such movements in international legal order affect the international legal framework of
maritime terrorism. The 1988 Suppression of Unlawful Acts against the Safety of Maritime
Navigation Convention (the SUA Convention) covers punishment of maritime terrorism in
international law. The aim of the SUA Convention is to prevent impunity of terrorist activities. It
requires the State Parties to criminalize certain types of acts of maritime terrorism in their domestic
laws and provides the framework of extradition and prosecution: aut dedere aut judicare. Since 2001,
the International Maritime Organization (IMO) has argued amendments of the SUA Convention and
the State Parties agreed to broaden the scope of the SUA Convention. The SUA draft amendment sets
forth new activities, such as environmental damages and transport of weapons of mass destruction
(WMDs), as unlawful and introduces a new regime of enforcement jurisdiction on the high seas.
Accordingly, international legal order on maritime terrorism, especially the framework of state
jurisdiction, faces substantial changes.

This research, therefore, analyzes such changes in international legal order on maritime
terrorism based on the SUA Convention and its draft amendment. Chapter | examines the framework
of state jurisdiction under the SUA Convention and points out its deficiencies and characters: its role
and effectiveness. The SUA Convention prevents and suppresses maritime terrorism by admitting
extraterritorial jurisdiction, and its effectiveness is accordingly left to domestic laws of state parties. It
does not have any enforcement structure and coordinating mechanism of extraterritorial jurisdiction.

Chapter 11 examines the SUA draft amendment and evaluates its effects on international
legal order. The SUA amendment supplements the deficiencies of the SUA Convention by introducing
new types of offences and providing a system for enforcement jurisdiction. However, it greatly
changes the concept of the SUA Convention from “the safety of navigation” to “the security of
navigation” and illegitimately restricts the freedom of navigation. In Conclusion, | suggest that the
two concepts be treated separately and not be subject to the same regime.  Especially, two concepts
of safety and security require different types of enforcement and regimes. We should examine a link
which connects them legally and closely.
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