A This presentation is provided for informational purposes and
should not be distributed without permission from OSCT Indonesia.

A The names of actual companies and products mention here in
may be the trademarks of their respective owner.

A Information, images and videos in the reference list at the end of
this presentation were taken from publicly available source.
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Oil Spill Combat Team (OSCT) Indonesia is an Oil Spill Combat Centre with Headquarters is located in
West Java with six bases across Indonesia and base of operations in Thailand and India. OSCT has over
25,000 m of oil boom, 60 skimmers and 200 trained responders in Indonesia.
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OIL SPILL COMBAT
EXPERIENCES

OSCT Indonesia have combated more than 60 oil & chemical spills in Indonesia and around the world

including China, Qatar and Thailand supported by response experts that have more than 36 years of
experience. Our most recent major oil spill is offshore spill at West Java near Jakarta.



Thousand Islands - Jakarta

.

The Thousand Islands (officially Kepulauan Seribu) are a chain of islands to the north of Jakarta's coast
near West Java. It consists of a string of 342 islands stretching 45 km (28 mi) and is a popular tourist area
and protected wildlife.
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INCIDENT INFORMATION

Spill source Platform
Location Description KarawangSea, West Java —
Date July 19, 2019 E
-——
Oil Properties Crude QOil
Spill Volume EstimatedProduction 3,00(bopd Source: LAPAN Website

The incident occurred on 15 July 2019 at Karawang, West Java, OSCT activated on the same day and tracked spill using
trajectory modelling and radar satellite to respond to oil spill before it impacted shorelines.




Oil Spill Contingency Plan and Response
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©Pictures from News Outlet

PERTAMINA PHE ONWJ as Offshore North West Java Block Operator were incident occurred has valid comprehensive Oil
Spill Contingency Plan (OSCP) that have been approved and certified by Government of Indonesia, and PHE ONWJ has oil

spill response equipment and personnel on site according to OSCP and if more resources are required on call arrangement
from surrounding area and OSCT Indonesia.




Oil Spill Combat Timeline
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Day 5 ' Oil boom deployed to
protect shoreline area

at Karawang

Day 1 ' Gas bubbles appears around platform while drilling activity
I' s ongoing and dynamic bo
configuration with two vessels

© Picture from PERTAMINA Website

Day 12-1 Static boom installation with skimmer Day 17 Y Relief well drilled obliquely. Drilling is
implemented and jack up rig for relief carried out to a certain depth of Platform
well arrived on-site by compressing heavy mud from new well
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Static boom (Near-Source Containment Boom) strategy has been applied before in South
America and the same strategy was improved by PERTAMINA PHE ONWJ and
implemented by OSCT INDONESIA.
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8.550 m Static Boom, 200 m Dynamic Oil
Boom 400 m Oil Boom to Protect Floating

' il Ski 45 Vessels
Storage Regasification Unit 7 units Oil Skimmer ,
(National Power Plant Facility)
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OSCT Indonesia implemented near source containment strategy using 2 layers of offshore boom connected with mooring
buoys to contain oil spill that comes out continuously from the source. Mechanical brush/steel disc skimmers was used to
recover contained emulsified oil. This strategy can also be used for large tanker or vessel incident




Swath Width: 255 m
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Mooring Buoy

QOil boom: 400 m

Encounter Rate:
The rate at which oil and/or emulsion is
encountered by the skimmer

Encounter Rate (m3hour):
Swath Width (m) x Thickness (mm) x speed
(m/s)

Oil Boom Swath Width:
Circumference (C) =

Oil Boom Swath Width Calculation

Circle Wide
Circumference

Diameter Circle =~
D = diameter = Swath Width of Qil Boom

Oil Boom = % Keliling Lingkaran = 400 m

" xr2=%" xD2
12X xr="

Circumference

x D

400 =" "xD"/2
Skimmer Recovery rate: B f 242%0 x2"[3.14
The rate at which a skimmer recovers oil B
Skimmer Potential Oil
Encounter *x
P R Recovered
arameter Rate (ER) ecovery
rate*
Static boom configuration with brush/steel disc
octopus skimmer. 1 skimmer 600 m¥da
y
Swath width of 255 m for 400 m oil boom. (255 m)x (1 | 100 m¥hour
Oil slick thickness is assuming 1 mm for crude mm) x (0.35
oil (black to orange). 320m/s3)/r: 3 skimmer
m3/hour
. . . 1,800 m3¥d
Speed of 0.35 m/s (0.7 knots) 300 m¥hour m3day

Skimmer Performance Calculation

* The Skimmer recovery rate effective is 100 m3/hour

bl Assuming 6 hours response period in a day.

Assume the oil volume fully trapped in boom configuration (320 m3/hour), 1 configuration of
oil boom with 3 skimmer system of 300 m3/hour recovery capacity can recover 320 m3/hour of

Oil volume analysis based on aerial, the oil is 20% (at 09.00) of the configuration (64 m3/hour)
Therefore 1 configuration of oil boom with 1 skimmer system of 100 m3/hour recovery
capacity can sufficiently recover 64 m3/hour of spilled oil.

One configuration of near source Static Oil Boom requires offshore boom N400 meters connected to two

mooring buoys and large skimmers that can recover contained oil to prevent oil from escaping




Static Boom Implementation

Near Source Containment

Static Boom
Layer 2

Static Boom et = |
Layer 1 N

Platform
(Spill Source)

Relief Well

This is the actual implementation of near source containment using two layers of 9,150 meters
static and dynamic boom with spare 2,000 meters of boom as backup mirror/maintenance



Increasing Effectiveness of
Near-Source Containment

Double Layer Static Boom

Mooring Buoy A

Double layer protection (second layer static boom) was implemented to fully contain the oil if some leaked

through the gap in between mooring buoys. In addition, dynamic boom on standby to contain in-case oil
leaked from second layer static boom, hence total of 3 layers of near source containment.




Trained Responders for
Near-Source Containment
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To increase effectiveness & efficiency of near source containment, each deployment/skimmer vessel has 3

responders and 1 supervisor accredited OPRC IMO 1 and 2 by Nautical Institute that supervise equipment
deployment safely and to avoid boom & skimmer damage for over 2 months 24/7 operations



Increasing Effectlvene
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The oil was emulsified, hence dispersant was not effective but can be contained effectively with oil boom
and recovered during day time with brush/steel disc type skimmer assisted with vessel water pump
flushing. Oil was pumped to IBC tanks onboard skimmer vessel and transported daily to barges via crane



Offshore Skimmer Performance

OFFSHORE SKIMMER & NAME
PLATE RECOVERY CAPACITY

OFFSHORE SKIMMER & NAME

PERFORMANCE PLATE RECOVERY CAPACITY

PERFORMANCE

Giant Octopus (Brush Skimmer)

2507 500 m3/hr

SeaSkimmer 50 (Steel Disc)

50 m3/hr

Multi Skimmer 140 (Brush Skimmer)

90 m3/hr

A High Recovery rate, for
emulsified oil

A Brush getting stuck &
cannot be operated.
Since brush need to be
removed and then
replaced

A Moderate recovery rate
for emulsified oil

A Skimmer not easily
damaged due to steel
disc construction

A Moderate recovery rate
for emulsified oil

A Skimmer head can be
interchangeable
between brush and steel
disc for easy
maintenance and
operation

Weir Skimmer 500/800 (Brush
Skimmer)

80 m3/hr

Giant Brush LWS 1300 with Umbilical

Up to 360 m3/hr

Giant Brush Mechanical Transrec with
Umbilical

120 m3/hr

A Moderate recovery
rate for emulsified oil

A Skimmer floatation
arm can be damaged
by vessel
fender/body during
continuous operation

A High Recovery rate, for
emulsified oil

A Need Welding and
installation to the
vessel before operation

A High Recovery rate, for
emulsified oil

A Need Welding and
installation to the
vessel before operation



Standby Aerial Dispersant Spraying
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Aerial Bucket Spraying was put on standby in case it is required, ready to disperse oil if oil spill escape
configuration towards water depth more than 20 meters



Shoreline Protection Strategy
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OSCT West Java
Headquarter

=== ShorelineArea _ . _
Impacted spill area at Karawang and Bekasi including Thousand Islands,

StagingArea 10,820 m onshore oilboom used to protect before oil spill reach area
such water inlet, fish pond, and mangroves according to Environmental
Sensitivity Index (ESI)

SHORELINE ProtectionArea

O
PROTECTION
O

STRATEGY

Assessmenfrea



