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Dispatch of the Japan Disaster Relief (JDR) Expert Team in response to the
grounding of MV WAKASHIO and the resulting oil spill off the coast of the
Republic of Mauritius

. BLEmARREEA DM L - BRI DHTHE
Training for Maritime Oil Combatting Capability Japan and Mauritius Coast
Guard

. Survey and Monitoring on Coral Reefs, Mangroves 22 Aug —16 Sep, 2020
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RXHEE
Dispatch of the Japan Disaster Relief (JDR) Expert Team in response to the

grounding of MV WAKASHIO and the resulting oil spill off the coast of the
Republic of Mauritius
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1. Introduction
In response to the grounding of MV WAKASHIO and the resulting oil spill, the Government
of Japan dispatched three consecutive JOR Team, upon the request from the Government of
the Republic of Mauritius (hereinafter referred to as “the Mauritius Government”). JDR Team
consists of a total of 19 members in the areas of oil spill response and impact assessment
on ecosystem.

The casualty site is located near ecologically sensitive areas such as coral reefs and
mangroves including several designated protected areas, namely, the Pointe d'Esny
Wetland and the Blue Bay Marine Park, which are both reqgistered as Ramsar sites, the lle
aux Aigrettes Nature Reserve, and the Mahebourg Fishing Reserves.

The first team was dispatched on 10 August 2020. It assisted the Mauritius Government to
establish three international support groups namely Strategic and Coordination, Operation
and Response, and Social and Environmental Impacts Assessment under the National Oil
Spill Contingency Plan Coordination Committee (NOSCPCC). JDR Team also provided a
training course for Mauritius National Coast Guard commanders, aiming to share Japanese
experience on oil spill response.

The second team was dispatched on 19 August 2020 to assess impacts of oil spill on coral
reef and mangrove ecosystems and to support to take emergency measures for oil removal
from mangroves and to initiate on-site ecosystem monitoring activities by relevant
institutions and organizations. Furthermore, the third team was dispatched on 2 September
o undertake on-site ecosystem monitoring activities.

The leaders and experts of JOR Team actively participated in various periodical meetings
organized by related ministries such as the National Crisis Committee and the NOSCPCC to
provide technical advices from scientific point of view based on the on-site observations. The
experts of JDR Team also conducted various field surveys with related institutions and
organizations.,

2. Activities

1) Supporting establishment of three international support groups and on/off shore survey
JDR Team supported the Government to establish three international support groups (each
group consists of several countries within International Support Team). The first JDR Team
belonged to Strategic and Coordination group fo provide necessary information as well as to
conduct on/off shore survey. JDR Team engaged in sharing the resulf of analysis on floating
oil prepared by Japan Coast Guard, and providing on-site information collected by Japanese
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companies with Mauritian stakeholders as well as Strategic and Coordination group
members. JDR Team contributed to coordinate response among the Mauritius
Government’s authorities and international Support Team. The first JOR team suggested the
Government of Japan to dispatch experts who deal with impact on ecosystem based on the
discussion with the Mauritius Government and International Support Team.

In a training course titled “Training for Maritime Oil Combatting Capability” for Mauritius

National Coast Guard commanders, JDR Team introduced the following points of Japan’s

experiences and know-how on oil removal operations.

® Introduction of PDCA cycle

® Forecasting drift of spilled oil

® Oil combatting theory (prevention of the spreading of spilled oil and its recovery,
dispersion of spilled oil, temporary strategy, transport and disposal of recovered oil,
shore clean-up operation)

® Analysis and evaluation about WAKASHIO Incident operation

® Demonstration of recovery and dispersion of spilled oil

Moreover, JOR Team organized handing over ceremony on 10 September 2020 to provide
PPEs, oil absorbent booms and mats, and a laser level measurement tool with the presence
of the Honorable Kavydass RAMANO, Minister of Environment, Solid Waste Management
and Climate Change and H.E. Mr. Yoshiharu KATO, Ambassador of Japan in Mauritius.
Japan National Coast Guard also provided some their technical advices about the tug boat’s
accident occurred on 31 August 2020, at the request of the Mauritian Authorities.

2) Impact assessment on ecosystem and development long term monitoring protocol

I. Coral Reefs

Rapid assessment survey on the impact of the grounding incident of MV WAKASHIO on
corals was conducted at 16 sites and at a Ramsar site, the Blue Bay Marine Park on 23, 24
and 26 August 2020, led by JDR Team, in close collaboration with Albion Fisheries Research
Centre (AFRC), Mauritius Oceanography Institute (MO!), University of Mauritius (UoM), and
local NGOs. As the result, no direct damage, including adherence of the spilled oil to corals,
was observed; corals are alive at all the sites during the survey. However, turbidity was
relatively high at some of the sites near casualty site because of suspended solids caused
by the grounding and ongeing shaking of the stern part of the vessel. Some of the corals
were physically destructed by chains and ropes sustaining oil booms.

JDR Team organized a workshop meeting on 5 September 2020 with the joint coral
monitoring team, consisting of AFRC, MOI, Eco-Sud and Reef Conservation (RC), to decide
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the locations of the monitoring stations and parameters/indicators for the long-term and

intensive monitoring. From7 to 9 September, the joint coral monitoring team collected the

first 24hr-data on the current velocity and direction at the nearest station from the casualty

site, and turbidity data in the lagoon by using multi-parameter mobile sensor. Those activities

were implemented as an opportunity of on-the-job training and knowledge-sharing among

related institutions and organizations. In the workshop session held on 10 September, based

on the technical advice from JDR Team, the participants agreed:

@ On the exact locations of the three monitoring stations for the long-term and intensive
monitoring on corals,

® To collect coral data by Line Intercept Transect (LIT) monthly until April, 2021, and 4
times a year then-after, namely July, October, January, and April,

® To take physical and chemical parameters of seawater every hour by using loggers to be
installed at the sites and collect the data at the same occasion of the LIT survey, and,

® To take sediment samples at the same frequency as LIT and store them by MOI for future
analysis.

Sediment samples were collected, on 13 September 2020, from the sea floor of the three
stations by the joint coral monitoring team with JDR Team. The video/camera data collected
during the field survey from 7 to 9 September were duly analyzed by the: joint team led by
AFRC and the base-line data on coral coverage was established. They are an important
foundation to detect long-term adverse impacts on corals.

[I. Mangroves

A total of 14 sites of mangrovesalong the shoreline affected by spilled oil were assessed by
rapid observation survey from 22 August to 8 September 2020. Qil adhesion on the aerial
roots, saplings and the ground of mangroves was confirmed at 12 sites, aithough the degree
of adhesion was different among the sites. No dead trees and saplings by oil contamination
were confirmed at the time of surveys. Thick oil adhesion on the aerial roots and forest beds
was observed at two sites around the Creoles River-mouth area. In the two sites, the oil that
drifted into mangroves during high tide was trapped by the aerial roofs and stayed in the
forests even at low tide. Furthermore, seagrasses and seaweeds that drift into the forests
become stuck by the oil and entangled together, then accumulate on the ground at the
high-water line. If a large amount of oil stays in the forest, heavy oil inundation of the root
systems may block the oxygen supply and cause mangroves to die.

Rapid observation surveys were also carried out {0 assess the impacts of oil contamination

on mangroves in the Pointe d'Esny Wetland and the Blue Bay Marine Park registered as
Ramsar sites, on 28 and 29 August 2020, respectively. Within the observed areas, no oil
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adhesion on aerial roots and forest beds was confirmed.

JDR Team developed a prototype of protocol and system for long-term monitoring by
collaboration among AFRC, MOI, UoM and RC, and enhanced their capacity for the
monitoring.

A total of 10 permanent plots divisions were installed at four sites, taking into account the oil
contamination level, forest structure, geographical features and substratum. The primary
measurement was carried out based on indicators of the prototype of protocol for long-term
mangrove monitoring. JDOR Team carried out on-the-job training on landscape measurement,
sediment investigation and vegetation investigation for researchers from the institutions and
organization mentioned above through a series of permanent plot installation and field
surveys.

The mangroves distribution map (Draft) in and around oil contaminated area was developed
and installed for the assessment survey and long-term monitoring. JDR handed over some
handy tools necessary for conducting survey to the mangrove monitoring teams.

lll. Birds

Rapid assessment survey on the impact of the grounding incident of MY WAKASHIO on
birds was conducted for 5 days (6 to 10 September 2020). Survey sites were as follows: La
Cambuse Public Beach, Pointe d’Esny Wetland, Grand River South East, lle de la Passe, lle
aux Vacoas, lle aux Fougets, a tidal flat of Bois des Amourettes, Rivulet Terre Rouge
Estuary Bird Sanctuary, lle aux AigrettesNature Reserve. Fifteen species of shorebirds
(approximately 50 individuals) were observed during the survey.

Birds soiled with oil were not found at the time of survey, suggesting that there seems to be
no direct damage of oil spills on birds. However, it does not mean there is no damage on bird
communities. The important bird habitats such as mangroves and tidal flats were partly
contaminated by the drifted oil, so birds could be affected by the contamination indirectly
through the change of habitat selection, foraging behavior, social interaction, etc.

Moreover, it should be specially mentioned that the migratory shorebirds arrive at Mauritius
on October, and stay there until Marchfor wintering. It is difficult at this stage to predict the
possible behavioral changes of these migratory birds in response to the habitat affected by
oil. JDR Team recognized the necessity of monitoring bird communities, especially
shorebirds living in mangroves and tidal flats.
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3) Fisheries

It is recognized that the fishery resources for the coastal and artisanal fishery communities
are integral part of a broader coastal ecosystem including mangroves and corals which have
been partly affected by the grounding and succeeding oil spill.

Rapid assessment surveys at some fish landing stations located on the shoreline affected by
spilled oil were conducted from Mahebourg to Troud’Eau Douce with the staff of AFRC and
Mahebourg fisheries post on 7 September 2020. Somedetails of the direct and indirect
impacts of the grounding and oil spill incident of MV WAKASHIO on the fishery communities
were gathered; the efforts and counter-measures taken by the Government were also
collected through the surveys and meetings with the staff of AFRC.

3. Technical Advices

JDR Team provided several advices during the term started on 10 August 2020, which

covers not only the area of immediate response against the grounding incident of MV

WAKASHIO and the spilled oil but also the area of long-term ecosystem monitoring, as well

as sustainable development of the coastal fisheries. In addition to the advices already

mentioned in Section. 2 above, following is the list of advices provided, some of which were

already reflected in the Mauritius Government action:

1) Incident Response

JDR Team provided technical advice tothe Mauritius Government as follow:

® To make a stakeholder map on maritime accidents clearly indicating their roles and
contractual relationships in case of large-scale accidents involving a large number of
stakeholders, so as to conduct smooth operation and achieve early recovery.

2) Environment protection and Impact assessment

|.  Coral Reefs

JDR Team provided technical advice to the Mauritius Government as follows:

® To reduce production of suspended solids in the demolishment process of the stern part
as much as possible, and

® To implement a long-term and intensive monitoring of corals in at least three permanent
stations to monitor adverse impacts, including turbidity, on corals; the first point close to
the grounding point that is exposed to high turbidity, the second point to serve as a
control with no increased turbidity, and the third point that has intermediate turbidity
between the other two points.

In addition to the advices mentioned above, JDR Team suggests to adopt the following
monitoring parameters to detect early signals of coral community change quantitatively and
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provide necessary information toward developing appropriate restoration plansas

necessary:

® Monitoring of coral health in terms of physiology of corals; e.g., measuring photosynthetic
capacity of specific coral species by using the pulse amplitude modulation (PAM)
fluorometer that measures fluorescence by symbiotic algae of corals,

® Monitoring of coral recruitment; e.g., counting coral spatsby using settlement plates to
know potential recovery ability of the coral community in the area.

{l. Mangroves

JDR Team provided technical advice to the Mauritius Government as follows:

® During low tide, to remove seagrasses and seaweeds stuck with oil and accumulating as
thick layers.

® During high tide, to remove the oil on water surface in a mangroves using oil absorption
mats.

® To set up a boom around the sea side of a mangroves to prevent oil spill.

Clean-up contractors are currently removing oil in mangroves around Creoles River-mouth
area, adoptingabove-mentioned three advices.

In addition to the advice mentioned above, JDR Team suggests to the Mauritius Government

as follows:

® To conduct long-term monitoring on mangroves contaminated by spilled oil in order to
detect changes in mangroves and their relationship with oil contamination.

® To develop and implement an appropriate restoration plan if any degradation of
mangroves is detected due to oil contamination.

[Il. Birds

JDR Team suggests to the Mauritius Government to consider the following technical

advices:

® | ong-term monitoring is necessary to assess the impact of oil spills on bird communities
especially those species inhabiting mangroves and tidal flats.

® For the monitoring, the number of species and individuals should be counted in the
habitat affected by oil, as well as in the non-affected habitat as a control.

® At least three monitoring sites are required to be set up for affected and non-affected
habitat, respectively, and the bird count in each monitoring site should be conducted at
least twice a month.

Such monitoring effort would be a great objective reference to assess the impact of the oil
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3. BLAMREADRL - BEICHDDHTHE
Training for Maritime Oil Combatting Capability Japan and Mauritius Coast
Guard
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Training for Maritime Oil Combatting Capability
Japan and Mauritius Coast Guard

B LmBBREN DML - BERICH D SHHE

August, 19,2020
SM2%E8AHA19H

Japan Coast Guard, International Strategy Division
Special Assistant, CDR Seiichiro NAGATA

8 R T #eF5 5B E PR EXRE B
ERtBHEISFEME KEFR—EB

CONTENTS

1. PDCA Cycle PDCAHY A )L

2. Forecasting Drift of Spilled Oil ;Z i ;f1%8l

3. Oil Combatting Theory SH[HFRIEG
-DPrevention of the Spreading of Spilled Oil and its Recovery $LEX[H L - [E]UR
-(@Dispersion of Spilled Oil 7 EALIE
-@Temporary Storage, Transport and Disposal of Recovered Oil §TJ& - 1E ik - 205>
-@sShore Clean-up Operation BF &

4. Wakashio Incident A FAFEFEIZTDINT

5. Demonstration of Recovery and Dispersion of Spilled Oil
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Oll Filtering Theory 1-2

— Procedures for Responding to Oil Spill Accidents —

JAPAN COAST GUARD

Contents

(1) Gathering Data on the Current Status
(2) Determination of Oil Filtering Strategies

(3) Implementation and Assessment of Oil

Filtering Operations

(4) Oil Filtering Management Cycle
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Gathering Data on the Current State (Background Factors)

in——— > Emergency measures J

Report, etc.

Data on the current status

[ Assessment of spilled oil ]

Possibility of effects on the surrounding waters, coastal areas,
environments, economic activities, etc.

_ﬂﬂ:>[ Monitoging and vigilance

U

Determining and implementing oil filtering strategies and procedures
(assessing the results and making improvements, if necessary)

Effects on Recreational Activities
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Effects on Industrial Activities

Effects on Industrial Activities
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Effects on Marine Life

Migration of Spilled Oil (Forecast)

Supposing that the wind velocity is 20 knots
(approx. 10 m/s) and the tide velocity is 2

Marina knots (approx. 1.2 m/s) in the waters where
an oil spill has occurred:

» Effect of the wind
10 m X 3,600 sec. x 0.03=1,080m

 Effect of the tide
- = 1knot=1,852m

Tide 1,852 X 2=3,704 m

100%

As a result of 100% of the effect of the tide and approximately
3% of the effect of the wind, the oil migrates from A to B.
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Japan Coast Guard Drift Forecast Chart (Example)

Trajectory

Heavy oil A

Heavy oil A
Initial amount of spill: 20.0 kI

Trajectory

Heavy oil C

Viscosity Viscosity

30000 or higher 30000 or higher

\\\\\ Viscosity

30000 or lowef 30000 or lower

X Iniial point x Intial point

Red: Ol cast ashore Red: Ol cast ashore
Viscosity: 10.0 cSt Heavy oil C Viscosity: 107943.0 cSt
Amount of drifting oil: 92.9 kI Initial amount of spill: 10.0 ki Amount of drifting oil: 250.4 kI

Total amount of oil: 92.9 kl Total amount of oil: 102.2 kI

Assessment of Spilled Ol

Spread of oil

- State of oll

Length X Width, Radius/Diameter (2) Oil slick

Color A: Oil slick thickness of 0.002 mm

Continuous: 91% to 100%
Intermittent: 51% to 90%
Patches: 11% to 50%
Sparse: 1% to 10%

Small amount: Less than 1%

* Distribution of oil and coverage

The oil slick looks blackish.
Color B: Oil slick thickness of 0.001 mm

The oil slick looks dark brown.
Color C: Oil slick thickness of 0.0003 mm

Bright brown bands are clearly visible on the
water surface. The oil slick looks iridescent.

Color D: Oil slick thickness of 0.00015 mm

The water surface looks slightly brownish. The

Coverage:

oil slick looks grey.

What percentage of a

Color E: Oil slick thickness of 0.0001 mm

specified area is covered

The water surface looks shining in silver.

with oil

s

Less than E: Oil slick thickness of 0.00005 mm

The oil slick looks slightly shiny under the
best light condition.
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* State of oil
(2) Qil layer
Color A or higher

(3) Properties/shape

Fresh: Liquid, unweathered oil of the same
quality as spilled oil (raw oil).

Oil orbs/oil clots: Orbs of weathered oil (softer
than tar balls) are called oil orbs and lumps
of weathered oil larger in size are called oil
clots.

Mousse: Spilled oil that has been emulsified
and mixed with water as a result of
churning by winds and waves; looks dark
brown, reddish brown, orange, or brownish
yellow.

Tar balls: Soft balls of weathered oil floating in
water, with a diameter of several mm to
10 cm.

Sludge: A general term used to refer to
insoluble, solid or semi-solid substances
contained in oil.

Streaks/bands: Qil streaks or bands are formed
in places exposed to waves and winds or
where oil naturally gathers. They are
regularly formed in the direction of the wind.
A spread with a width less than 10 m is
called a “streak” and a spread with a width
of 10 m or larger a “band.”

Lotus leaves: Independent, oval-shaped oil
slicks or layers. Their diameters vary from
several centimeters to hundreds of meters.
Their colors also vary depending on the
nature of oil slicks and layers formed.

Colors of Oil Slicks
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Colors of Oil Slicks

Oil Slicks with Colors from Ato D
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Lotus Leave-shaped Oil Slicks with Colors from Ato D

Oil Orbs
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Mousse-like Oil Layer

Assessment of Spreads (Coverage)

How much of a specified area is covered by spilled oil, or the state
of oil distribution, expressed in percentage

Example: A state where approximately 40% of the area
ABCD is covered with drifting oil
A
D
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Oil Contamination Coverage (Reference)

10% 20% 30% 40% 60% 70% 80%

(2) Determination of Oil Filtering Strategies

90%

[ Data on the current status ]

Determination of oil filtering strategies

Implementation
and assessment
of oil filtering
operations

e
282
== 0
g2
]
Human and material 2 o 55E£9
resources 5 o 5 0T £
Oil filtering equipment %g 8 Bt Ao
i i o]
Techr!ologl_es required % 8 EEZ D v m—1
Final disposal < © 5= &
I @
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(3) Implementation and Assessment of Qil Filtering Operations

[ Data on the current status ] /

[=—=

e

Implementation and assessment
of oil filtering operations

L

Determination
of oil filtering
strategies

Assessment

of oil filtering
operations

Implementation
of oil filtering
operations
Assessment

|

(4) Oil Filtering Management Cycle

Data on the current
Report status and improvement Act
w7f[Assessment of J [ Drift ({mprover ey

spilled oil forecast
Possibility of effects on environments,
economic activities, etc.

] - - N -
2 _uI:}[ Monitoring and vigilance |
o g
= = Check
2 9 Do (verification &
E g . . assessment)
T 5 (implementation)
© — .
@ 3<S Implementation and assessment
£3 c—g of oil filtering operations
; <
Human and material £ 2 g_é‘ 55 c -
resources o 9 = .2 oo [S]
Oil filtering equipment ET® §Ej—> §2 g8 £22
Technologies required s 3 85 =5 Egg g B'g
Final disposal = 0 = =c VE® G2
T =2 =% >5.= == = =5
< © == = =0 D=0
S § Q LB a D=9
oS 5= 5. 0 '35 0
o LL %+ g0 <
2 — =

97



Summary

« Understand how to assess oil spilled into the
ocean.

« Construct an oil filtering management cycle.

Oil Filtering Theory

— Prevention of the Spreading of Spilled Oil and Its Recovery —

JAPAN COAST GUARD
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Basic Procedures for Qil Filtering in an Oil Spill Accident

Temporary storage

l Transport

Temporary
warehousing

l Transport

[ Final disposal }

Beach
cleaning

Operations Performed in an Oil Spill Accident

r
Prevention of Spreading

* Extension of oil booms

\.

\.

(Recove ry

* Mechanical recovery
* Physical recovery
\’ Other recovery

-
Dispersion

* Chemical dispersion
* Other dispersion

&
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Contents (Prevention of the Spreading of Oil)

(1) Purpose of Preventing the Spreading of Oil

(2) Oil Boom Structure, Standards, and

Performance

(3) Oil Boom Extension Procedures

Structure, Standards, and Performance of Oil Booms in Japan

Passing over

o® Cctegeceset

Passing through

Performance limits:

. . Wind direction
Wind velocity: 10 m/s
Wave height: 1 m
Tide velocity: 0.5 knots (approx. 900 m/h) Sinking E—
Tide flow
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Oil Booms Used Beyond the Limits of Their Performance

Oil Boom Extension Procedures

<Gathering
data on the
current state>

<Reviewing
methods>

<Making
preparations>

Gathering information on meteorological and oceanographic
conditions and environments

¥

* When and where (time and location of oil boom extension)
* What for (purpose of extension)

* In what shape (form of extension)

* How many oil booms of what type (type and amount)

¥

e Procurement

* Transportation method and time (deployment of trucks, ships,
etc.)

* Personnel (manpower) required for operations
* Deployment of workboats and cranes required for extension
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Oil Boom Extension Patterns

Tide
?X& .
E >N
2 3
Oil Boom Extension Patterns
Workboat Workboat
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Enclosure Extension

Drain
outlet

Water
intake

LSS
_ $®
o

Waiting Extension

)

Wind and tide
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Closure Extension

River flow

River flow

Guidance Extension

Wind and tide
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Towing Extension (Oil Recovery)

Workboat Workboat

Operations Performed in an Oil Spill Accident

(

Prevention of Spreading
* Extension of oil booms

\.

r
Recovery

* Mechanical recovery

* Physical recovery

\’ Other recovery

-

Dispersion
* Chemical dispersion
* Other dispersion

&
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Contents (Oil Recovery)

(1) Oil Recovery Methods

(2) Physical Oil Recovery Equipment

Oil Recovery Methods: Mechanical Recovery
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Oil Recovery Methods: Physical Recovery

e
Y Mat type Y Flag type ¥ Roll type
65 cm E %% %% % -
S Jisen -
Thickness: 0.4 cm ¥ High-viscosity oil capturing

# Oil-skimming net material (oil snare)

Oil Recovery Methods: Other Recovery
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Oil Recovery Methods: Other Recovery

Physical Oil Recovery Materials (Oil Sorbents)

Mat type Flag type Roll type

65 cm

Thickness: 0.4 cm Thickness: 0.4 cm

Weight per mat: 170 g Thickness: 0.4 cm Total length: 65 m
Generally, 100 or 50 mats/box  Total length: 52 m/box Weight per roll: 17 kg
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Physical Oil Recovery Materials (High-viscosity Oil Capturing Material)

(Product name: Qil Snare)

Length: 15 m/bag Captures oil that weighs up to 60 times

Weight: approx. 7.7 kg as much as its own weight.

Field Operation (Shore Clean-up)
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Prevention of the Spread of Contamination

* Set oil recovery points to restrict the scope of operation.

» Cure areas surrounding recovery points from oil to prevent
the spread of oil contamination.

* Review in advance how to dispose of recovered oil as well
as where and how to store it.

Oil Filtering Theory

— Dispersion of Spilled Oil —

JAPAN COAST GUARD
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Operations Performed in an Oil Spill Accident

-

Prevention of Spreading
¢ Extension of oil booms

-

-

[Recovery
* Mechanical recovery
* Physical recovery

\’ Other recovery

.

7

Dispersion
* Chemical dispersion

* Other dispersion

.

Contents

(1) Purpose of Oil Dispersion
(2) How to Disperse Oll

(3) Equipment for Oil Dispersion
(4) Qil Dispersants

(5) Shore Clean-up Operation
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Purpose of Oil Dispersion

+ Oil on water surface is usually dissolved by oxidation or by microorganisms in

the water.

» This is known as natural purification. As oil is dissolved into micro-particles,
dissolution by microorganisms becomes easier; an increase in surface area
causes oil to be more easily exposed to oxygen and ultraviolet rays, thereby

promoting its oxidation.

+ Oil dispersion is a method that promotes natural purification by turning spilled

oil into small particles to take advantage of this property of oil.

How to Disperse Oil (Navigation and Water Discharge)
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How to Disperse Oil (Natural Dispersion by Ocean and Beach Waves)

How to Disperse Oil (Dispersion by Oil Dispersant)
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Equipment for Oil Dispersion

Gasoline pump

Oil Dispersant

A

% Chemical dispersion

Microparticulation

Oil dispersant does not neutralize or eliminate oil itself.
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Mechanism of Oil Dispersants

Oil dispersant

i i i ~—_ Hydrophili
Chemical dispersion | y“rop ilic group
JJ &_A/ I’*-‘\’-‘\I

R

J = 4 D N Oleophilic grou
<_,’& ) ) p
Solvent

Formation of oil droplets

Untreated oil ’ m &

Behavior of Oil in Chemical Dispersion

Small Large particle
particte Size

particle size Size

Lo

| |l
o o O O O O
EvaporatioI\/ 0"'/0 .,-/ |
R °© o |
Floating due to winds, etc.  Infiltration ©0O

‘:"f*:f!{:é;‘i’;:‘:‘:’-’: (O O  Passing through
° e ° l..lll. ° ..

Oil dispersion Dispersed into the ocean
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Cautions to Be Exercised in Chemical Dispersion

« Conduct a matching test.

» Use dedicated dispersion equipment.

« Use an undiluted solution.

» Take care not to use dispersant excessively.

* Mix dispersant with oil after chemical
dispersion.

« Wear protective gear.

Use of Dedicated Dispersion Equipment
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Use of Dedicated Dispersion Equipment

When Dedicated Dispersion Equipment Is Unavailable

Use of agrochemical Use of atomizing nozzles and bath water transfer pumps
spraying machines
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Inappropriate Dispersion

Use of an Undiluted Solution

Water Hydrophilic group

Oil dispersant Fresh/salt water N

Oleophilic group
Solvent (oil)

RN Spraying of a diluted

%6 N solution
%@ //g

Oil dispersant wrapped in water is

repelled on oil surface; it does not

easily filtrate into oil and is not
i effective in dispersion.
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Use of an Undiluted Solution

Protective Gear
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Cases Where It is Better Not to Use Oil Dispersant

» For light oils (gasoline, etc.) and animal or vegetable oil
» When oil dispersant is not effective

» When the use of oil dispersant has serious effects on the marine
resource environment

» When natural dispersion effects of waves and other factors are strong
> In ports and other enclosed waters

» In shallow waters (with a water depth less than 20 m)

Oil Filtering Theory

1 Temporal Storage, Transport and
Disposal of Recovered Oil [

JAPAN COAST GUARD
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Importance of the Temporary Storage, Transport and Disposal of Recovered Oil

Temporary storage

l Transport

Temporary
warehousing

l Transport

Beach
cleaning

Final disposal

Temporary Storage of Recovered Oll

Temporary oil storage tank
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Temporary Storage of Recovered Oll

Bad example

Temporary Storage of Recovered Oll

—)
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Temporary Storage of Recovered Oll

Good example

Oil Filtering Theory

— Shore Clean-up Operation —

JAPAN COAST GUARD
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Shore Clean-up Operation

(Example)

(1) Divide a targeted region into smaller areas.
(2) Assign a manager to each area.

(3) Workers should work within designated areas under
the direction of their managers.

(4) Perform tasks from the seaside toward land.

(5) Collect and manage recovered oil and oil residues in a
specified place.

Shore Clean-up Operation

Oil spilled from a grounded ship
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Shore Clean-up Operation

Meeting before clean-up
operation

Authorized personnel only

Shore Clean-up Operation

Spreading of oil contamination
by people other than workers
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4. Survey and Monitoring on Coral Reefs, Mangroves 22 Aug —16 Sep, 2020
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Survey and Monitoring on Coral Reefs, Mangroves
22 Aug — 16 Sep, 2020

Japan Disaster Relief Team
Coordinated by Deputy Commandant Ravinder Kumar (National Coast Guard)

i
NIFE  jiea
r ) jch Japan International Cooperation Agency m‘as:‘j?\:'?elfur \QJ Ministry of the Environment
Ministry of Foreign Affairs of Japan gmgig';fj':g;:'

migE Government of Japan

Coral Survey results

Coral survey sites

800 m

Corals around lle aux Aiglettes looked
healthy in general
No acute disturbance was observed

Concerns

> Turbidity potentially
caused by ship grounding
on the reef that may
produce fine particles.

> Destruction of corals by
ropes with booms
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Location of the long-term monitoring stations

{ ]
600m north from the 900 m southwest 700 m northwest from
ship. Branching from #1. Branching ile de Aigrette.
Acropora species Acropora species, Branching Acropora o
70 % cover. 50 % cover. species, 80 % cover.
Suspended matter Diverse species Suspended matter is ®
shown and silt distribute. Suspended not seen but
sedimentation seen. matter and silt substratum has silt
Dead coral is sedimentation are not sedimentation.
scarcely seen, but seen. Acanthaster Diverse species
corals may suffer planci was observed  occur. Acanthaster
from long term and we should watch. planci was observed.
stress.

Establishment of Monitoring Stations
° Monitoring station

‘\Distance: 5~10m

~A

Current logger
Coral species were recorded by a
.| camera, on three (3) 20m-long
transect lines at three (3) sites.
Species was identified at genera

level by AFRC/MOI/NGOs.

Three monitoring stations were set up by AFRC, MO,
ECO-SUD and Reef Conservation from 7 to 9 Sep.

Multi-parameter
turbidity meter

Both of equipment is
paned to be installed in
October

60

40 One sediment sample was
20 collected at each sites

Tidal
height(cm)
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Site WCS01 WCS02 WCS03

Non-coral 50.00 45.73 62.58

Sand 25.62

Rubble 24.25 19.28 83W25)

Turf 25.75 1.25 29.33
Live Coral 50.00 54.27 37.42

Acropora muricata 46.48 54.27 25.38

A. Nobilis 15

A. Selago +

A. Cytherea 4.25

A. Austera 35

Acropora sp. 1.75

Montipora grisea 2.2

Pocillopora damicornis 0.63 0.25

Pavona cactus 0.35 3.25

P. Decussata 2.68

Porites rus 1

P. Lutea 15

Cyphastrea chalcidium 0.5

Fungia 0.25 3
Species Occurence 8 1 10

Coral Species and Their Coverage
in each site

- Live coral coverage was the highest at WCS02
(54.27%), the second at WCSO01 (50.00%), the
lowest at WCS03 (37.42%).

- Species richness was the highest at WCS03
(10 species), and only one species, Acropora
muricata, was appeared at WCS02.

- Acropora muricata was dominated at every site.

Branching and tabular Branching coral
corals Acropora muricata  Acropora muricata

Mangrove Survey and Monitoring

Mangrove monitoring
surveys done in
collaboration among

AFRC, MOI, UoM, RC
and JDR team
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@ 0il adhesion observed Date Oil Adhesion Site
@ Oil adhesion not observed ® 22 Aug. Observed St-1, St-2, St-3, St-10,
M Ramsar sites St-13 24 Aug. Observed St-7, St-8, St-9
’. St-11 25 Aug. Observed St-4, St-5, St-6,
2 Sep. Observed St-11
@ 7 Sep. Not observed St-12
o .. St-9 8 Sep Observed St-13
o Not observed St-14
St-8 Survey on mangroves registered as a Ramsar site
St-7 25 Aug. Not observed Pointe d’Esny
St-14 26 Aug. Not observed Blue Bay

Creoles River-mouth area

o

® [ss)
o [53)
O

St-3
¢ =

St-4

Pointe d’Esny

Blue Bay

Proposals on Oil Removal from Mangrove Forests at St. 3 and 4

Remove oil on water surface using

Seagrasses stuck by oil were
oil absorption mats

: : Seagrass accumulation with oil
accumulated with multiple layers.

Recommended oil removal methods from the most affected areas

Thick layers of seagrasses
stuck with oil along high-water
line

Set up boom
around the
mangrove to

Remove the seagrasses
from land side

-

Remove the oil on the

Thick oil still stuck on the water
in the mangroves

=

water using oil absorption

prevent oil spill

mats during high tide
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Draft Mangrove Monitoring Protocol

Plot for Plot for
saplings saplings
Imx1m Imx 1lm
Sediment
Sampling
Plot for adult trees
5mx5m
@
Plot for Plot for
saplings saplings
Imx1lm Imx 1lm

1Im

5m

Three permanent plots (5 m x 5 m) are set for each monitorng site

Photograph of 5 m x 5 m plot from the same
point and canopy using drone (at every
survey)

Saplings:

-Number of saplings for each plot (1 mx 1 m
X 4) (at every survey)

-Tree height from the ground (at the first
survey time, every year)

-Height of oil-covered part of the tree from the
ground (at every survey)
Adult trees:

-Number of adult trees for each plot (5 m x5
m) (at every survey)

- BHD (30cm height from the highest root) for
each tree( at the 15t survey time, every year)
-Tree height from the ground (at the first
survey time, every year)

-Height of oil-covered part of the root from the
ground (at every survey)

Sediment Sampling

- Sediment sampling at one sites, surface
and every 20cm depth with 10cm depth

- Analyze CH, nutrients, etc.

Profile Map and Results of Monitoring Survey at St-3, in Creoles River-mouth area

Mangrove distribution around
Creoles River-mouth (by Miyagi)

Seagrass stuck with
oil

Seagrass stuck with oil thickly
accumulating at high tide line ,

QOil contamination

Location and Size of Trees at St-3-1

o
AN

O

(ONEY6)
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Surveys on Ramsar Sites (Pointe d’Esny and Blue Bay)

Pointe d’Esny: Mangroves are healthy, no oil adhesion on roots and forest beds are observed.

Blue Bay: Corals and mangroves are healthy, but destruction of corals by chains was observed.

Integrated Conservation and Management of Coastal Ecosystems and Blue Economy Promotion
for Enhancing Livelihood of local commuities

Sato-Umi: a coastal seascape where biological productivity

ﬁnqgrggiﬁ,yﬂﬁmhaifi;z,'g§svv?fhsnget§?e‘?”“a”Ced through human Long Term Monitoring for Adaptive Management

1. Conservation and Restoration of

Coastal Ecosystems for enhancing > ¢
their services including, fisheries,
tourism, climate change mitigation Monitoring [P
and adaptation and DRR. Blue Carbon Monitoring
- Conservation of important habitats including Trans] i

development of zoning systems —OCation R FlelEE /
- Restoration of degraded ecosystem 7 Bl

functions and services. ] cOceanside D€Oraded areas | g qige Rehabilitation

- Monitoring of coral reefs, seagrass beds -
and mangroves for adaptive management Hea|thy Coastal Ecosystem ["> Climate Change
B s Mitigation &

) Coral settlement through Integrated Management Adaptation
Integrated Sustainable Management of - Disaster Risk
Coastal Ecosystem among stakeholders ‘ Sustainable Fisheries and Tourism ‘ Reduction

2. Blue economy promotion with Aquaculture without feeding Eco-tourism  Education  coral Reef Monitoring
community-based Sato-Umi concept [RRASERECINEEE Seaweeds &Visitor Center
- Sustainable aquaculture without feeding,

including giant clams, oysters, see weeds

- Sustainable fisheries of fishes and crabs
in coral reef and mangrove

- Sustainable tourism including visitor
center, diving and canoe
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