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. Ocean i
ceans cover roughly 70 per centof the Earths surface and
O meke up some 90 per centof space habitable by living
things. They contain aast, and largely unexplored, di-
vessty of ffe, from the smllest of microorganisms 0 blue whales, A %
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v v Radioactive Waste 15 &/ 3 +
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Radioactive waste is dumped in the oceans and usually comes from the
nuclear power process, medical use of radioisotopes, research use of

1854 ’H'iF‘I‘ radioisotopes and industrial uses. The difference betw§en indlfstria% waste
i . and nuclear waste is that nuclear waste usually remains radioactive for
2.7k Q}!ﬁi Ak, decades. The protocol for disposing of nuclear waste involves special
BAMRY  AHferg e E e 53 treatment by keeping it in concrete drums so that it doesn't spread when
- it hits the ocean floor. The dumping of radioactive material has reached a

AT ARH G A F A
4dpRfer o w6 n Al "4 '%ﬁ'" total of about 84,000 terabecquerels (TBG), a unit of radioactivity equal

S.H 8 &8 e TR, to 10'2 atomic disintegrations per second or 27.027 curies.
6.% e B4 &R
7.4 i 5*;' = & 3 i~ R é‘ii ,fr#— W Fﬁ#\ % ’H'7F'I' A One curie (Ci) is a unit of radioactivity, which represent exactly 3.7 x 100
5 wi = S atomic disintegrations per second, or 37 gigabecquerels (GBq), this being
Flitde ) % "#E" WA R ‘i? 1 E ﬁ ™ & the best estimate of the activity of a gram of radium.

i AR . . i
The high point of nuclear waste dumping was in 1954 and 1962, but
this nuclear waste only accounts for 1% of the total TBq that has been
dumped in the ocean.

The concentration of radioactive waste in the concrete drums varies as
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Between 1964 and 1991 the former Soviet Union
dumped the total of 4,900 containers of solid
nuclear waste in Arctic seas, and 6,868 containers in
the Pacific. Furthermore, the Russian navy simply
sank 57 vessels filled with nuclear waste. Sixteen
decommissioned reactors were also sent to the deep,
including six with unloaded fuel.
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USA in 1946 in the
North-East Pacific
Ocean and the latest
was carried out by the
Russian Federation in
1993 in the Japan
Sea/East.

During the 48 year
history of sea disposal,
14 countries have used
more than 80 sites to
dispose of
approximately 85 PBq
(1 PBqg = 10 Bq) of
radioactive waste.
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" 1993: the London Convention is AMENDED and
PROHIBITS PERMANENTLY the dumping of
radioactive and industrial wastes at sea, and ocean
incineration. LR~ A

Every year millions of litres of radioactive waste are being
routinely pumped into the sea from nuclear
reprocessing plants. Each year, the total amount of
radioactivity discharged into the environment from
Europe’s giant reprocessing plants at Sella field, in the
United Kingdom, and La Hague, in France, exceeds
that dumped in many of the world’s 80 known ocean

dump sites. (FRISEER (A7 2 PIRSHERT )

The OSPAR members* Environment Ministers committed
to “substantial reductions or elimination” of radioactive
discharges by 2000, in order to ensure close to zero
concentrations of artificial radio nuclides in the
environment by 2020. (2020 m;ﬁ%ﬁiﬁﬁ’&ﬁl?ﬂ)
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OSPAR, 2007: Liquid Discharges from
Nuclear Installations in 2005, including
i i from
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decommissioning and management of
legacy radioactive wastes.

OSPAR Convention: The Convention for
the  Protection of the Marine
Environment of the North-East Atlantic.
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Oil spill J i & & Spill/ Tanker Location Date *Tonnes of crude oil
Gulf War il spill Persian Gulf January 23, 1991 136,000 - 1,500,000
Ixtoc I oil well Gulf of Mexico {‘;‘;%3 » 1979-March 23, 54 400 - 480,000
i lentic Fpress / Acgean ;. 124 and Tobagh July 19, 1979 287,000
Captain
Fergana Valley Uzbekistan March 2, 1992 285,000
Nowruz ol field Persian Gulf February 1983 260,000
700 nautical miles
ABT Summer T a2 260,000
Castillo de Bellver Saldanha Bay, South Aftica August 6, 1983 252,000
Amoco Cadiz Brittany, France March 16, 1978 223,000
Amoco Haven tanker Mediterranean Sea near oo, T
disaster Genoa, ltaly
700 nautical miles
Odyssey (1,300 km) off Nova 1988 132,000
Scotia, Canada
f— : Sca Star Gulf of Oman December 19, 1972 115,000
2 i Torrey Canyon Scilly Isles, UK March 18, 1967 80,000 - 119,000
L Irenes Serenade Navarino Bay, Greece 1980 100,000
Urquiola A Coruia, Spain May 12, 1976 100,000
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2010 Gulf Oil Spill
Gulf's River of Oil
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As of June 21, 2010, the area closed to fishing
encompassed 86,985 square miles (225,290 km?), or
about 36% of Gulf of Mexico federal waters.

Deepwater Horizon oil spill
(Apr 20 - July 15: 4.9 million barrels
~ 245 million tons
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L ks q e . The Great Pacific Garbage Patch, also described as the
[ #tﬁh‘(Great Pacific Garbage PatCh) Eastern Garbage Patch is an area of marine debris in the
central North Pacific Ocean located roughly in an area between
) 135" to 155°'W and 35" to 42°N.
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The dead zone is caused by nutrient enrichment from the

What is the Gulf of Mexico Dead Zone? Mississippi ~ River, particularly nitrogen and phosphorous.

Watersheds within the Mississippi River Basin drain much of the
The Gulf of Mexico dead zone is an area of hypoxic (less United States, from Montana to Pennsylvania and extending
than 2 ppm dissolved oxygen, ¥4 & &! (XHF 2ppm) southward along the Mississippi River. Most of the nitrogen input
waters at the mouth of the Mississippi River. Its area comes from major farming states in the Mississippi River Valley,
varies in size, but can cover up to 6,000-7,000 square including Minnesota, lowa, Illinois, Wisconsin, Missouri,
miles. The zone occurs between the inner and mid- Tennessee, Arkansas, Mississippi, and Louisiana. Nitrogen and
continental shelf in the northern Gulf of Mexico, phosphorous enter the river through upstream runoff of fertilizers,
beginning at the Mississippi River delta and extending soil erosion, animal wastes, and sewage. In a natural system, these
westward to the upper Texas coast. nutrients aren’t significant factors in algae growth because they are

depleted in the soil by plants. However, with anthropogenically
increased nitrogen and phosphorus input, algae growth is no
longer limited. Consequently, algal blooms develop, the food

chain is altered, and dissolved oxygen in the area is depleted.
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Figure 3.20: The map above shows 58 reported ocean
dead zomes in 1905, The oldest and most welbstudied Ocean dead zones
marine dead zones are found in the Gulf of Mexico, (58 in 1995)
the Black Sea, and the Baltic Sea. In 1995, the most
severe case of hypoxia was in the Baltic Sea, in which
about one-third, or 98 800 km? (38 000 square miles), . e
of the body of water was reported lifeless. Sours: 1/3 4 Beciia
Modified from: bitp:/fdase gfe.wasa.goo/ CAMPAIGN_DOCS /fi jﬁc < E 4 flq
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Ocean dead zones (oxygen-depleted coastal zones) (146 in 2003)
http://www.unep.org/geo/yearbook/yb2003/index.htm
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Figure 7.18. (a) Minimum arctic total
column ozone for March to April and
(b) minimum antarctic total column
ozone for September to October (both
poleward of 60 ) in Dobson Units
(DU). Simulations of future evolution
of ozone were performed by 11 CCMs
analysed as part of the CCM
Validation Activity for SPARC
(http:/mww. pa.op.dIr.de/CCMVal/).
Model results are compared with
values calculated from the National
Institute of Water and Atmospheric
Research (NIWA) assimilated total
column ozone database shown as
black dots (Bodeker et al., 2005). The
shading between

shows the period when halogen
amounts in the polar lower
stratosphere are expected to return to

-4 (11880 values.
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‘Carbon Monoxide (oarts per Diliom)

“This image was developed from a composite of car-
hon monoxide data collected over China and South-
east Asia from 1-25 February 2004, by the Measure-
ments of Pollution in the Tropasphere (MOPITT)
instrument aboard NASA’s Terra satellite. The colors
represent the mixing ratios of carbon monoxide in
the air, given in parts per billion by volume. The

grey areas show where no data were collected due to
persistent cloud cover. Sowver hitfs ffearthobservatory. uasa.
gow/Natural (NASA 200Hg) cm) 45
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Figure 3.18; Aerosol particles larger than 1 mi-
crometre are composed primarily of windblown dust
and[se sali from sea spray. Acrosols smaller thin

1 micrometre are mostly Formed by condensation
processes. such as the conversion of SO, gas released

by volcanic eruptions to sulfate particles and by Tor-
mation of soot and smoke during burning processes,

Aler acrosols Form, they are
throughout the atmosphere by wind and weat
are removed from the atmosphere primaril
cloud and precip Sourre:

sexcutory. . g/ Lily/Aevessls/ (NASA 2004¢)
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Figeore 2.14 Global distribution of slphur bevels in desel fuel in 2007
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Break points for 24hr PM2.5 sub-indices of AQI 40, AQI 65 and

AQI 85.
| AQL 40.|24nr PM2.5| | /AQL 65 “J24hr PM2.5| |'AQL 83, |24nr PM2.5
svalue S| (ugm?) | [N value | (ugm?) | [sovalue | (ugm)
50 15 50 15 50 25
100 (40 100 650 100 | (85
150 65 150 100 150 140
200 150 200 150 200 175
300 250 300 250 300 250
400 350 400 350 400 350
500 500 500 500 500 500
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" Selection of the break point affects the occurring frequency of
unhealthy days.
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index
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