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Whaystudy spill effects?

Acad

J Support for Punitive Measures
o Environmental Conservation

o Compensation and Restoration



Role of Science

nternational compensation regime

Fisheries and maricultur

Environmental JffJOc'L, & restoration

Wider p




Cornoensation Converntorns

Civil Liability Conventions (69 & 92)
—und Conventions (92 & 03)
Bunker Convention (not yet in 1orce)

HNS Convention (not yet in 1orce)




SCOPE OF COMPENSATION

Reasonable costs associated with:

e Preventive measures (clean-up)
e Property damage
e Economic loss

e Environmental damage (restoration)



POLLUTION DAMAGE

e Loss or damage caused... by contamination
resulting from... [a tanker spill]... including... the
costs of preventive measures and further loss or
damage caused by preventive measures

e “Preventive measures” mean any reasonable
measures taken by any person after an incident
has occurred to prevent or minimize pollution
damage
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Reasonable measures should

- prevent or reduce Pollution Damage
- be based on a technical appraisal
- seek to enhance natural processes

- entall proportionate costs

Assessment of claims is made on the
basis of available evidence of damage






FISHERIES &
AQUACULTURE

Joint inspections /
surveys

Interviews with
fishermen / operators

Proof of ownership /
purchase

Photographic evidence

Analysis of catch /
production data
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FISHERIES & HARVESTING BANS
Aims and strategies

Prevent tainted seafood from

reaching market
Cost-benefit analysis
ODbjective scientific evidence

Select re-opening criteria in

advance of closure




FISHERIES & HARVESTING BANS
Re-opening criteria

Sea surface visually free of oil and sheen

Is there a problem with sunken oil?

Commercial species free of taint

Chemical analysis and reference data



Fisheries Monitoring

VWalerguality esting
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POLYCYCLIC AROMATIC HYDROCARBONS

m 3-to 7-ring PAH include known carcinogens
m Pyrogenic and petrogenic sources

m Exposure to PAH is primarily from food

m PAH present in many non-marine foods

m Background levels of 5-50 ppb in seafood

m PAH from oil spills not a significant threat to

public health (GESAMP 1993, EPA 1997)









PAH IN SHELLFISH AND OTHER FOOD
[CPAH] = Sum of main potential carcinogens

FOOD ITEM [PAH] ng/g

Post-BRAER oil spill, Jan '93
lobster meat 11 - 1,060

scallop muscle 223 - 3,580
scallop gonad 90 - 20,800

Unoiled reference samples
lobster meat 3 - 25
scallop muscle 13 - 289
scallop gonad 26 - 2,030

Barbecued & smoked food
barbecued beef 42 .1
barbecued pork 13.6
pizza in wood-fired oven  13.1
kiln-smoked mackerel 54.2

[CPAH]

2.6
10.9
6.8




Role of Science

Environmental JffJOc'L- & restoration




o Dilution usually rapidly reduces
oIl concentration

e Effects on plankton well known
but appear to be transient

e Effects on adult communities
rare except in really large spills

Pelagic Fish
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Reinstatement Measures
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Measures should enhance natural recovery and /
or prevent further injury & pollution damage

Measures must be feasible and reasonable
Costs must be actually incurred or committed

Measures may be taken at some distance from
damaged area if it can be shown they would
enhance recovery of damaged components



Scope for Restoration

Reinstatement = enhanced
recovery
Area under curve

represents ‘damage’

PRE- \
SPILL

Spill

Clean-up is
first stage
of restoration

Recovery phase

Community
Diversity/Numbers

Recovery begins

v

TIME



Iransplanting te repailk damage







Promoting Co-operative

envirenmental monitoring

Selecting experts &

appropriate techniques

e Establishing terms
of reference

e Avoiding unnecessary
repetition of other work

e Studies should be
practical and deliver
relevant data






Suomarged Oi Survey Results
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Tvolcal Prooglerrs

Poor orgem]sat]on anad co-operation
tween Inter 0 partl

WWeak rationale 1or conducting studies
Flawed data and loss o1 time

SUppPression or data




Tvolcal Prooglerrs

0 DYy S
S Interpreted by economists
Claim negotiated by lawyers

llengea by public







IR Spectroscopy of Heavy Fuel Oil & North Sea Crude
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IR and UVF oil analysis

Both methods are compromised by natural organic
compounds and other pollutants, giving false results

IR and UVF techniques be used for oil monitoring, but
need to be carefully calibrated as they are imprecise

Neither IR nor UVF now generally accepted for
detailed oil identification. Many crude oils give similar

fingerprints’
37



GC-MS Trace (lon 191) of Iranian Light & Heavy Fuel QOll
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ltrgrovirie resoorse

Minimising delay In sample collection & analysi
Documenting procedures to be used
j[dentitying key facilities, resources & personnel
Harmonisation o methoas

Integration with other contingency plans

o)




Baseline vs. Reference

data gathering In advance of a Spiil

Sourcing of avallable adata

PoSt-spill sampling anead of spreading ol

Sampling at un-olled r




Role of Science

Wider persp




.Marine pollution “ %
Sewage, ‘eutrophication, algal blooms, Health'thregt
Classic pollution (metals, oils, organics, radlonuclldes
Endocrine-disrupting chemicals

Man-made debris (litter) - . Group of_

v v RS Eyperts.onthe -

Seientific.

Aspects of
~ Marine Environmental

e Protection

Ecological balance
Destructive fishing practices

Reduced biodiversity
Transfer of alien species. _.

Habnatchanqe :

Climate change, sea-level rise & coastal ﬂoodmg « = -t
‘Marine habitat destruction (coral reefsymangroves, wetlands) &
I_Deforestatltit & cpanges in hydrology, turbiditys sedlmentatlon ,
I\/Ilneral sand&gravel extraction: N -










arnovel of oll frorn PRESTIGE wWracK

Minisub dives to Inspect & plug leaks, 2002
Trials in Mediterranean & Atlantic in 2003
Completion in autumn 2004, 13,000 tons removed
Total cost €111 million to Spanish government

Most IOPCF delegations considered costs to be
disproportionate to benefits gained



8,569 wrecks with 2-20 million tonnes of oil
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8,569 wrecks with 2-20 million tonnes of oil

Number of Vessels

Time Since Sinking for Sunken Vessel Wrecks
(Based on ERC Worldwide Shipwreck Database)

6,000
5,000 -

O TANKER

B NON-TANKER
4.000 -
3,000 - ;

Oil Removal Cost
2,000 - I
USS$ 317 billion
1,000 -
0 | e —— m_ N == . .

>100 100 90 80 70 60 50 40 30 20 10 <10

Number of Years Since Sinking 47




Proximity of vulnerable shoreline & probability
of economic damage if oil released

Risk of environmental damage, costs of post-
spill studies & reinstatement

Likelihood that oil will be released, rate of
release and I1ts movement & behaviour

Alternative methods
Costs of removal and likelihood of success

Risk of release during extraction operations

wWyww lggcturncd.org .



Factor PRESTIGE | SOLAR 1

a) Risk of economic consequences Low Moderate

b) Risk of environmental consequences Low Moderate

c) i] Likelihood of oil release, and Low Uncertain
ii] risk of oil reaching sensitive resources Low High

d) Alternative approaches Considered -

e) i] Costs and High Moderate
ii] likelihood of success High High

f) Risks of release during extraction Low Low

49




ACCORD
Yangtze River, Shanghai, China, 19 October 2002

.

Methyl meth acrylate (MMA) -'95”()MT |
Poly glycol mono methyl ether acetat_e (P_GMEA) - 300 MT !




ACCORD
Yangtze River, Shanghai, China, 19 October 2002

-

sudden release of 950t cargo
human health concern <5 km
: downwmd -




ACCORD
Yangtze River, Shanghai, China, 19 October 2002
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130 t MMA was lost

No Environmental Damage
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ECE,
Cherbourg, France , 318t Jan 2006

e Phosphoric acid - 10,361 MT
e IFO 180 & MDO 84 MT
e Lubes 22 MT




ROV survey done by shipowner
— Massive damage, implosion of empty wing tanks




For 15 weeks authorities required seawater samples to
measure phosphate levels

Levels were above background but did not raise
environmental concerns

Concern of algal blooms

Environmental groups were concerned of the presence
of heavy metals and uranium




Substantial proportion of oils & cargo thought to be lost

Possibility that cargo remains in one or more tanks

Slow release, openings & eventually corrosion

Measured levels of phosphate too low to cause localised
acidity

Computer simulations show potential for only very
localised impact even with substantial loss

Slow natural release provides best environmental option
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«iiorrgy  Conclusions

Methods for Assessing Oil Spill
Impact on the Marine Environment

Marine pollution in context — does it matter?
Proportional principle

Role of science: credibility and consistency
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