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Major sources of marine oil pollution
atmosphere; 9%
and urban run-off; 37%
tanker accidents; 12%

hydrocarbon
exploration &
production; 2%

vessel operations; 33%

natural sources; 7%

Source: World Petroleum Council
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Tanker oil spills

°< 7 tonnes
*7-700 tonnes

*>700 tonnes
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1970-79: (\w
24.5 spills
peryear on

average

1980-89:
9.4 spills
peryear on
1990-99:
Ses 7.7 spills
per year on —_—
U AVEIED 2000-09:
—r— 3.4 spills
i B peryear on
4 average
V' : 2010-14:
1.8 spills
{ peryearon |
N average |
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spills
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Source: ITOPF
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Marine environment- global conventions CSt

London Convention- Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (), London, 1972.

MARPOL 73/78-International Convention for the Prevention of Pollution from Ships, 1973, as
modified by the Protocol of 1978 relating thereto (), London 1973 and 1978.

OILPOL- International Convention for the Prevention of Pollution of the Sea by Oil, London 1954,
1962 and 1969.

Barcelona Convention, Convention for the Protection and Development of the Marine Environment
and Coastal Region of the Mediterranean Sea, Barcelona, 1976.

OPRC-International Convention on Qil Pollution Preparedness, Response and Co-operation (),
London, 1990.

OPRC-HNS PROTOCOL- Protocol on Preparedness, Response and Co-operation to Pollution
Incidents by Hazardous and Noxious Substances, London, 2000.

OSPAR Convention-Convention for the Protection of the Marine Environment of the North-east
Atlantic, Paris, 1992.
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Contingency planning

*Coordination of all aspects of the response to an oil spill
*Scope- from single facility to state level
*,,Prepare for the worst, expect the best” principle

*Testing

6
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Contingency planning

* Phases:
- Alerting and reporting

- Evaluation and mobilization
- Containment and recovery
- Disposal

- Remediation and restoration

7 - Erasmus+
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Contingency planning-Croatia

*Contingency Plan for Accidental Marine Pollution (Official Gazette 8/08)

*Procedures and measures for predicting, preventing, resticting, preparedness and
response

*Qil spill > 2000 m3

*Entities:
- Headquarters for the implementation of the Contingency Plan —Headquarters
- Maritime Rescue Coordination Centre — Rijeka- MRCC

- County Operational Centre- COC
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Fate of oil in marine

environment o
w
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9 - e Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.
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Weathering

* Evaporation

* Emulsification-2i 3

* Natural Dispersion-4
* Dissolution

* Photo-oxidation

* Sedimentation-5

* Adhesion

* Biodegradation

* Sinking

* Formation of tar balls

Evaporation Spread Drifting

N
|

e

Oil slick

|

Adsorption

Solution Dispersion

Oil sinks to the bottom
e
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Microbes break down
the oil
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.




Weathering

* Evaporation

* Emulsification-2i 3

* Natural Dispersion-4
* Dissolution

* Photo-oxidation

* Sedimentation-5

* Adhesion

* Biodegradation

* Sinking

* Formation of tar balls

10 - Erasmus+

Source: M. Filg



a new energy culture

Weathering = G e

* Evaporation

* Emulsification-2i 3

* Natural Dispersion-4
* Dissolution

* Photo-oxidation

* Sedimentation-5

* Adhesion

* Biodegradation

* Sinking

* Formation of tar balls
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Weathering

* Evaporation
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* Dissolution
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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Weathering ' -

* Evaporation

* Emulsification-2i 3

* Natural Dispersion-4
* Dissolution

* Photo-oxidation

* Sedimentation-5

* Adhesion

* Biodegradation

* Sinking

* Formation of tar balls . " SR
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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Weathering
* Evaporation
* Emulsification-2i 3
* Natural Dispersion-4
* Dissolution
* Photo-oxidation
* Sedimentation-5
* Adhesion
* Biodegradation
* Sinking

* Formation of tar balls
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* Evaporation
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* Emulsification-2i 3

* Natural Dispersion-4 Evaporation »—

* Dissolution Dissolution
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Photo-oxidation
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* Sedimentation-5 Waterin-of emen ‘
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* Biodegradation
Spreading

* Sinking

* Formation of tar balls
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Booms

* Containment or deflection

of oil slick

*Types:

- Fence booms
- Curtain booms2,3 ,
- External tension member bo$ |

- Special types:
- Bubble barrier-4

- Sorbent booms-5

- Fire-resistant booms 6 i7

H _ Erasmus+

Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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Booms

* Containment or deflection

Means of
of oil slick / Flotation
*Types: T e
- Fence booms /
- Curtain booms2,3 A/
- External tension member boom — .‘

- Special types:
- Bubble barrier-4
- Sorbent booms-5
- Fire-resistant booms 6 i7
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Containment or deflection
of oil slick
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Booms

* Containment or deflection

of oil slick

*Types:
- Fence booms
- Curtain booms2,3

- External tension member boom

- Special types:
- Bubble barrier-4
- Sorbent booms-5
- Fire-resistant booms 6 i7
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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Booms

* Containment or deflection
of oil slick
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* Containment or deflection
of oil slick

*Types:
- Fence booms
- Curtain booms2,3
- External tension member boom

- Special types:
- Bubble barrier-4
- Sorbent booms-5
- Fire-resistant booms 6 i7
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Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed.,

Sacrificial cuter cover

Ceramic fiore

Stainless steel \
mesh foam

ek ——
Ceramig fiore e
¢ SRR \‘

Foam inner core / B >

Cenventicnal fabric skirt

|

Thermally-resistant fibre-based boom

Fioreglass dlanket

Ferforated hoses to deliver water

/

Conventional boom

/ |~ e , > ;

Conventicnal
faoric skirt

Water-cooled boom cover

Stainless steel freebeard

Flotation

'

Hollow core

Stainless steel on fabric curtain

Stainless-steel boom design

Conventicnal fabric skirt

Ceramic boom

2001.
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Booms

* Containment or deflection
of oil slick

*Types:
- Fence booms
- Curtain booms2,3
- External tension member boom

- Special types:
- Bubble barrier-4
- Sorbent booms-5
- Fire-resistant booms 6 i7
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Booms

* Containment or deflection

of oil slick

*Characteristics:
- Buoyancy-to-weight ratio
- Heave response
- Roll-over response

12 - Erasmus+

Diversion Cascade “
Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.
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Booms

* Containment or deflection

Water

CU"OH;‘V‘

of oil slick Entrainment Drainage Failure

*Characteristics:
- Buoyancy-to-weight ratio

- Heave response ‘Water current

- Roll-over r n
oll-over response Splashover Critical Accumulation

12 _ Erasmus+

Submergence Planing
Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface
*Types:

- Oleophylic surface skimmer
- Weir skimmers

- Suction skimmers

- Elevating skimmers

- Submersion skimmers

- Vortex skimmers

13 - Erasmus+

Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.



e
)
e

et
Nned

C S t i
[ ]
m m a new energy culture
| e r S sustainability and territories

* Remove oil from water surface
.\‘ -

g

Types: ‘

-
w ~
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- Oleophylic surface skimmer .

- Weir skimmers

- Suction skimmers

- Elevating skimmers

- Submersion skimmers

- Vortex skimmers
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface I l

*Types:
- Oleophylic surface skimmer
- Weir skimmers
- Suction skimmers
- Elevating skimmers
- Submersion skimmers

- Vortex skimmers

13 -Erasmus+ e —g——

Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.




Skimmers

* Remove oil from water surface

*Types:
- Oleophylic surface skimmer
- Weir skimmers
- Suction skimmers
- Elevating skimmers
- Submersion skimmers

- Vortex skimmers
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface

*Types:

- Oleophylic surface skimmer

- Weir skimmers

- Suction skimmers
Fump to Storage
Oil Slick P 9

- Elevating skimmers Ny

- Submersion skimmers

- Vortex skimmers

G
—
T

At i Sttt
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface

*Types:

- Oleophylic surface skimmer

- Weir skimmers

- Suction skimmers

- Elevating skimmers

- Submersion skimmers

- Vortex skimmers
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* Remove oil from water surface

Oil Slick

*Types:
- Oleophylic surface skimmer
- Weir skimmers
- Suction skimmers
- Elevating skimmers
- Submersion skimmers

- Vortex skimmers
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface
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Skimmers

* Remove oil from water surface

*Types:
- Oleophylic surface skimmer

- Weir skimmers

- Suction skimmers

Squeegee or Roller
- Elevating skimmers / ;"‘*a‘\}g{:
- Submersion skimmers

- Vortex skimmers

13 _ Erasmus+
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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* Remove oil from water surface

COLLECTION WELL

ROTATING BELT OR
- Oleophylic surface skimmer  FIXED PLANE
' [ \

MOVING VESSEL

- Weir skimmers

- Suction skimmers

OIL SLICK
- Elevating skimmers

SCRAPER
- Submersion skimmers

. DIRECTION OF
- Vortex skimmers VESSEL MOVEMENT

13 - Erasmus+

Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.



Spill treating
agents

* Sinking agents

*Sorbent agents

Solidifiers or gelling agents
*Collecting agents
*Recovery enhancers

*Emulsion breakers and
inhibitors

*Dispersants

*Biodegradation agents

|4 - Erasmus-+

Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.
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Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.



' 0 CTF b

a new energy culture
sustainability and territories

Spill treating
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*Collecting agents
*Recovery enhancers

*Emulsion breakers and
inhibitors

*Dispersants

*Biodegradation agents
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Solidifiers or gelling agents
*Collecting agents
*Recovery enhancers

*Emulsion breakers and
inhibitors

*Dispersants

*Biodegradation agents
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Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.



Shoreline treatment S
* A survey and assessment of the shoreline oiling conditions
* Development of treatment recommendations and priorities

* Establishment of treatment endpoints

* A signoff process to determine when endpoints are reached

*Surface-washing agents

15 - Erasmus+

Source: M. Fingas, The Basics of Oil Spill Cleanup, 2nd Ed., 2001.
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Source: M. Fingas, The Basics of Qil Spill Cleanup, 2nd Ed., 2001.
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Final remarks

*Hydrocarbon exploration and production- 2% of marine oil pollution
*Contingency plans

*Qil spill response:
 containment- booms
* removal- skimmers & spill treating agents

*Site restoration
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Want to learn more?

www.itopf.com

http://oils.gpa.unep.org

http://response.restoration.noaa.gov
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