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e |jtter - 718 items of rubbish per 100m of beach (MCS,
2017)

e 12m tonnes plastic entering ocean pa. ('MCS, 2018)



MCS Beach Clean 20




To tackle marine litter

Joint venture between MCS, Keep Wales Tidy and
environmental consultants, Eunomia

Part funded by the European Maritime & Fisheries Fund
Source-pathway-sink and tackling the problem locally
Litter strategy workshops

Beach Clean data informs the strategy — first phase of
the project (evidence gathering) is complete

Aim to work with tourism businesses, coastal attractions =
and schools e




Anth ropogent

o

o) N
=5

nerals — BP: Deepwater Horizon!




-:‘ -
‘?‘!}erhﬁed capacity

“e Chemmalandﬁf?)'xm*—*'st. Tpress G2
— Sitle)Y 'Pﬁgpxﬁﬁ H‘cﬂ‘izonf “ A

Litter — the PIastlc Whale L
Thermal . ’.g' R AT



Eig Spills

Rouwtine Maintenance
Down the Drain

Upin Smoke

Citshore Drilling
— Matural Seeps
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,—:fﬁ'ﬂﬁofn" gallons per year worldwide
~ —EPA, 2002)

e Road runoff from a city of 5 million could contain as much oil as one large
tanker spill (National Research Council, 1985).

e Ships routinely discharge between 70 and 210 million gallons of oil at sea each
year (Lee, 2012) http://www.marinedefenders.com/video/
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*Water temperature

Type and slope of
', - shoreline



http://www.kustbevakningen.se/
http://eces.org/gallery/oilgfx/oil.shtml
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e Autumn storms buried oil
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-.72,000 tonnes light crude ol

¢250 tonnes heavy fuel oil (power ship’s engine)
plus a further 230 tonnes once towed to jetty



‘| «50 vessels
1 «19 aircraft

9' *25 organisations

*25 staff on vessel; 950 on shoreline ‘ ‘
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40%0 evaporated

L 50% dispersed in water column

~ 1-29% collected from recovery vessels

- 8% came ashore
| 200km coastline affected
(SEEEC, 1999)
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~_ bowsers
~_® TInaccessible shores —
natural cleansing

® Total cost of cleanup -
£60m

T“© péter Dyrynda



eFactors that reduced iﬁ1pact: -~ e
*“eTime of year
Wind direction
+ *Type of oil spilled

-Succes§ of chemical
dispersants




*7,000 oiled birds washed ashoré

*60%0 survived cleaning — variable success rate post release
*90% of birds were common scoter, guillemot or razorbill
eDiver species but few gulls

«3,500 common scoter — 10,000 fewer in 1997




*Feather damage

Breakdown of insulation — hypothermia

eSkin irritations

eIngestion



Without use of dispersants, bird
mortalities would have been higher
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* «90% mortality in West Angle Bay

eTopshells and periwinkles
" .Overgrowth of algae
~ | *Reduction of barnacle larvae

ePolychaete worms
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Mammals appeared not to be affected

Short-term — eye or respiratory tract
irritation

Long-term?



eBan on collection edible plants & shellfish — St David’s
Head — Port Eynon

*Fishing for salmon & trout in rivers

eSamples analysed

eCatch rate in Tywi of sea trout |1996
eBivalve molluscs

eAbsence of amphipods






To this in just 6
months.......




Cost of Clean-up

SESearEmpress = £60 million= 70,000 gallons
SESHVESIercompIEtelVAclean

SECH ExxentValaeZ=$2:5bn=—10 mill*galiens
cruce el
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=+ Spill covered thousands of square miles
« Well (1.5km below surface) released crude oil for 3 months

 Of the 4.9 million barrels, 800,000 barrels recovered; 265,000 were burned off;
1.8 million gallons dispersants used



e Well 50 miles
offshore —
management was
unprecedented

e Fine in region of
$19bn — EPA fine

e $22 bn —

compensation fund &
® money for marine
' research

Major accidental oil spills into the ocean

Million barrels
0 1 2

Deepwater Horizon, well
USA 2010

Ixtoc 1, well
Mexico, 1979

Mowruz Field, well
Gulf, 1983

Castillo de Bellver, tanker
South Africa, 1983

Amoco Cadiz, tanker
France, 1978

Odyssey, tanker
Canada, 1988

Atlantic Empress, tanker
Trinidad & Tobago, 1979

Torrey Canyon, tanker
UK, 1967

Largest recent US oil spill

Exxon Valdez
LSA, 1989

Source: Oil Spill Intalligence Report



Ecological Damage

® According to the Fécie‘{ “Government:

* 6,104 birds }"?

e 609 sea turtles ¢ RN

¢ 100 mammals
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« 120 species affected

* > 50% died once oiled

* Brown Pelican Pelecanus occidentalis most
badly affected — feeding strategy

* Flooding farmland lessened the impact

- » Oil came ashore in June 2010 — favourable
~— conditions initially

« 2,500 miles of protective booms
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 Increase in Bottlenose dolphin
Tursiops truncatus mortality

» First calving season post spill-
calf mortality increased by 50%

» Likely to be under reported

« Affected at sea — absorption,
inhalation and ingestion

« Some sperm whales Physeter
macrocephalus relocation recorded
(Ackleh et al,, 2012)
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Turtles ddﬂ:.instinctivgly avoid oil: e : p -

e Effects include: - +® &t .
* Burning in mucous membranes of the eyes and mouth
» Irritation or inflammation of the skin
* Gastrointestinal inflammation, ulcers, bleeding, poor digestion
« Respiratory irritation, inflammation, pneumenia, emphysema
« Organ damage, suppression of the immune system, reproductive failure

e Dispersants and ‘burn boxes’ impacts
e Hatchlings at risk




urtles

« 5 species affected: Green chelonia
mydas, Loggerhead Caretta caretta,
Kemp's ridley Lepidochelys kempii,
Leatherback permochelys coriacea,
Hawkesbill Eretmochelys imbricata

1066 collected from spill zone —
450 oiled; 600 mortalities

= . Kemp’s Ridley most badly affected
-~ (n=approx 500)

6 times more average monthly
strandings following spill

*Already under threat in this area —
habitat degradation & bycatch

« Swift action taken — 25,000 eggs
transported to Florida’s Atlantic coast

Monthly Sea Turtle Strandinqs In 2010 Compared To
Long-term Averages

®m Average 1986 -2007
= 2010
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Note: The black error bars represent the maximum and minimum number of strahdlnqs over
the 22 years of records.
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AP

e Large parts of the Gulf closed to
fishing —

* One year on , a 400% increase
in sharks and a 200% increase in
fin fish recorded

e 20% juvenile bluefin tuna killed
e Deformed shrimp; tumours;
75% fewer crabs caught; 70%
decline in shrimp numbers (AP,
2012)

e Long-term disruption unknown

e Livelihoods of fishing
communities affected substantially



« Northernmost examples of
tropical reef

~ « Impact unclear to-date

*Where some completely oil-
covered = mortality — corals &
sea fans

« Of 54 corals sites in area, 43
were surveyed — 86% were
severely damaged

 Benthic areas smothered:
» 0il 10cm thick covering
seabed in places
* Filter-feeding organisms,
invertebrate worms
* detrital feeders - sea
cucumbers, brittle stars
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of oil than many other ma:sH
plants. This suggests that ige delta
bulrush will persist regard Qbf

the oil and continue to stabilize: Jehe

marshes in the delta® (Schuyler,”
2010:1)




arIy estimates — loss of 22,000 jobs
By Feb 2012, unemployment rate Louisiana 7%




 “"Gulf of Mexico deep-cleaned itself” (Palmer, 2011)

- Explosion of oil-digesting micro-organisms (Schleifstein, 2013)

* A year after capping, levels of alkane molecules (from oil)
returned to background levels

- Chemical dispersants did more harm than good!

 Dispersants 52 x more toxic

» Dispersants also cause sediment absorption
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~Monday, February 24, 2014

-“'S’i'née_the-end of BP’s official cleanup efforts in June 2013, over 34,316 tar
- balls and 501 pounds of Deepwater Horizon oil have been documented and
removed from Florida’s beaches alone " (Young, 2014:1)

“These hardened balls are often filled with deadly, flesh-eating bacteria.
Do not handle without protective gloves” ... vibrio vulnificus (Young,
2014:1)
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“Whilst the Deepwater Horizon oil spill has undoubtedly caused
problems, the one-off event looks modest by comparison to annual
pollution from agricultural fertilisers. The chemical pollution derived
mostly from fertilisers that run-off into the mouth of the Mississippi
Delta into the Gulf of Mexico has created a dead-zone. Exceeding

21,000 km?, it is one of the largest dead zones to be found” (Foden,
2012:1)



20 Yearson .....cccevnenn.nn. |

Scientists realizéd™they lacked mueh. of the basic backgrounda
science necessary to predict where; when, and how the oil woul.d
spread or what its impacts on the region would be. gt
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Satellite imagery revealed that there was much more oil than had
been reported. The final tally showed that the spill dumped more
than 250 million gallons of oil.

Recent studies showed that oil continued to sink to the seafloor
for more than a year post spill.

Immediately after the spill, the 1,300 miles of contaminated
coasts saw oil concentrations 100 times higher than background
levels| even eight years later, concentrations were 10 times higher
than before the spill.

A study in Feb (2020) showed that the footprint of the oil spread
some 30 percent wider than previously estimated, potentially
contaminating many more fish communities than previously
thought.




- About 500 dead sea turtles h%e been found in the f’é
every year smce _M 11 (WWF 2020) *{ i
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L ‘ to understand how oil affects th
generation of whales, 'raI sea tLﬁHeS b@s fish, and




v B
1. Evaluate the management approaches
used in both these oil pollution incidents?
Does hindsight suggest alternative
approaches should be used?

2. Considering the main types of pollution

i.e. oil and litter. How effective are
legislative and protective measures at
preventing and managing marine
environmental impacts?
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2 Merchant Shipping
(Prevention of Oil)
Regulations 1996

~Merchant Shippings
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