NOAYTEXNEIO KPHTH2Z
TECHNICAL UNIVERSITY OF CRETE

TMHMA MHXANIKQN NEPIBAAAONTOZ
DEPARTMENT OF ENVIRONMENTAL ENGINEERING

To MoAutexveio KpAtng t&plBnke to 1977 ota Xavid Kal SEXTNKE TOUG MPWTOUG HOLTNTEG TOV
OktwPplo tou 1984. Iuepa Aettoupyolv 5 akadnuaikd TuARpata Mnxavikwy, Ta onoia €Xouv
Béoel TOAU uPNAOUG OTOXOUG KOl 1 UTIOOTNPLKTIKO TUAKA BAOLKWY EMLOTNUWY. MPOKELTAL yLa TA:
1. Tuipa Mnxavikwv Napaywyng & Atoiknong — 2. Tupa Mnxavikwv Opuktwy Nopwv — 3. TuAua
HAekTpOVIKWY Mnxavikwv & Mnxavikwyv Yrtodoylotwy — 4. Tuipa Mnxavikwv NeptBailovtog — 5.
TUAMA APXLTEKTOVWY MNXaVIKWV — 6. TEVIKO TUAMA.

H MoAutexveloUmoAn eival Ktlopévn o€ mavopauikyy tomobecia oto Akpwthpt Xaviwv, 7 km
Bopeloavatolkd tng MOANG Twv Xaviwv Kat ekteivetatl og éktaon 2.900 otpeppdtwy. To TuApa
APXLTEKTOVWY MnXavikwy oteydetal oto KTiplo tnG mpwnv FaAAKnG IX0AAG otV XaAEmna, evw n
Mputaveia kot ot Alolkntikég Ymnpeoieg tou MoAutexveiou Kprtng oteydlovtol OTO EVETIKO
OUYKPOTNHO TWV TIAAaLwV GUAAKWY Kal oTpatwvwy otnv MaAtd MOAn twv Xaviwv. IKomog tou
MoAutexveiou Kpritng elvat n avamtuén olyxpovwy el8IKOTATWY, N €udoon oty EPEUVO O TOUELG
TPONYUEVWY TEXVOAOYLWY, KOOWEG Kol N OTEVA OUVEPYAOIO HUE TG BLOMNXAVIKEG KOl AOUTEG
TIOLPOY WYLKEG LOVASEG TNG XWPOLG.

The Technical University of Crete was established in 1977 in Chania and admitted its first students in October
1984. Today, it comprises 5 academic engineering departments, all of which have set very high objectives and 1
assisting department: 1. Department of Production Engineering and Management — 2. Department of Mineral
Resources Engineering — 3. Department of Electronic & Computer Engineering — 4. Department of Environ-
mental Engineering — 5. Department of Architectural Engineering — 6. Sciences Department.

The Campus is built on a panoramic location in Akrotiri, 7 km northeast of the city of Chania, with a total area surface of 290 hectares. Off campus, the
Department of Architectural Engineering is located at the former French School in Halepa, whereas the Rectorate and the rest of the administration offices are
located in the heart of the Old City of Chania in the Venetian complex of the old barracks and prison. The mission of the Technical University of Crete is to
develop modern engineering specialties, to place emphasis on research in fields of advanced technology, as well as to establish close cooperation with the
industry and other production organizations in Greece.

To TuRpa Mnyavikwv MeptBaAlovtog Aettoupynoe to 1997 oto MoAutexveio KprAtng pe amootoAn tnv
SLdaokalia Kol €PELVA TWV QVTIKELLEVWY TNG TEPLBAANOVTIKNAG EMUOTAUNG KOL UNXAVLIKAG KoL TNV
KATAPTLON MNXAVIKWY LKOVWV va cUpBAAouv otnv pétpnon, mapakolouBnon, afloAdynon kat
QVTILETWTTLON TIPOBANpdTwY, Tou dnuoupyel n avBpwrivn eméppacn oto meptBaiov. H nmpoodopd
T(POYPAUUATWY OTIOUS WV OE TPOTITUXLAKO KOl LETATTUXLAKO eMtineSo oto MoAutexveio KprAtng €xeL wg
armotéAecpa Tt Snuoupyia €vOg povadikol yla Ta eAANVIKG SeSopéval TPOTTUXLOKOU  Kal
UETATTUXLOKOU KEVTPOU O€ TIEPLBAAANOVTLKY) HNXAVLKH, TO Omoio BPIOKETOL OE GUVEYN CuvEPyaoia HE
QVT{OTOLXO TIOVETILOTNLOKA KEVTPA KAl EPELVNTLKA voTitoUTa TG B. ApEPLKAG Kal TG Eupwmaikng
‘Evwong.

The Department of Environmental Engineering operated in 1997 at the Technical University of Crete
with a mission to provide education and conduct research in the field of environmental science and
engineering and to train engineers who will have the skills to contribute to the measurement,
observation, evaluation and solution of problems that are created by human intervention to the
environment. The study program encompasses subjects at both undergraduate and postgraduate
levels; as a result, a unique undergraduate and postgraduate scientific centre has been established in
Greece in the field of environmental engineering, which is in constant cooperation with respective
university centers and research institutes in N. America and the European Union.
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1. Awaxeipiong Aépuwv, Yypwv Kot Itepewv AnoBARTwv 1. Air, Water and Solid Waste Management
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6. Ixedlaopou MeptBarlovtikwv AlepyaoLov 6. Environmental Process Design
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Geoenvironmental Engineering

Ixedlaopou & Avamntuéng
NepBaAlovtikwv Alepyaclwv
Environmental Process Design
and Analysis

5. NeptBaAdovtikiic MikpoBLodoyiag
6. Auvaptkn ko Autoparog EAeyxog NeptBaAAovik®y ZucTNHATWY

7. NepBardovtikr Opyaviki Xnueia - MikpopUmavon

1. Awayeipion Y8atikwv MNépwv kat Mapdktiag Mnxavikig

2. TewnepBarlovtikig MnXavikng

3. Y6poyewxnikng Mnxavikrg kat Artokatdotacng ESadwv
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5. Environmental Microbiology
6. Dynamics and Automatic Environmental System Control

7. Environmental Organic Chemistry and Micro-pollution

1. Water Resources Management and Coastal Engineering

2. Geoenvironmental Engineering

diation

3. Hydrogeochemical ing and Soil
4. Natural Hazards, Tsunamis and Coastal Engineering

5. Geodesy and Geographical Information Systems



EPFTAZTHPIO AIAXEIPIZHZ TOZIKQN
& ENIKINAYNQN ANOBAHTQN

LABORATORY OF TOXIC
To Epyaotnipto Ataxeiptong To&wy kat Emkivbuvwyv AmoBAntwv 8pu-
Onke to 2002 oto Tupa Mnxavikwv MeptBdAovtog tou MoAutexveiou & H A z A R D o U s WA s T E M A N A G E M E N T

Kprtng kat avikel otov Topéa I: MeptBarlovtikn Aaxeipion.

The Laboratory Toxic and Hazardous Waste Management was established in 2002
at the Department of Environmental Engineering of the Technical University of
Crete and belongs to Division I: Environmental Management.

KUpLog oto)0g tou Epyactnpiou elvat n avamtuén mponyuévwy Texvo-
Aoywwy, n Sleéaywyn EMOTNUOVIKAG €PEUVAC Kot N LETAdOPA TEXVO-
yvwoiag og Bépata Slayxeiplong erikivbuvwy amofAitwy / ovolwv. H
enefepyaoia emkivéuvwy armoBARTWY pe GUOLKOXNULKEG, BLOAOYLKEG
Kot BeppLkég peBodoug, n acdahng Stdbeon autwy oe L8LkoUg The main objective of the Laboratory is the development of advanced
X.Y.T.E.A.,, n avakUKAwan Kot yevikotepa n Slaxeiplon emkivéuvwv technologies, the conduction of scientific research and knowledge transfer on
anoPAfTwy, kaBwg eniong kat n g§uyiavon punaopévwy edadwv Kat hazardous waste / substances management issues. Hazardous waste treatment
using physicochemical, biological and thermal methods, safe disposal at special
hazardous waste landfills, recycling, hazardous waste management, as well
as contaminated soil and groundwater remediation, are some of the main
scientific fields on which the Laboratory focuses.

unoyeiwv uSdtwv amno emtkivéuvoug puToug eival Topelg oToug
omoloug EMLKEVIPWVETAL TO Epyaotrplo.

310 Epyaotrplo Awaxeiptong To€wwy kat Emikivbuvwy AmoBAftwy
T(PAYLLATOTOLETAL £PELVA OTA TTAQULOLO SUTAWHATIKWY EPYACLWY,
UETATTUXLOKWY KoL SLEaKTOPIKWY SlatplBwy, oe cuvepyaoia pe
16pUpaTa TOU €EWTEPLKOY, KABWCE EMIONG KOL EPEUVNTIKWY
TIPOYPAUUATWY.

At the Laboratory of Toxic and Hazardous Waste Management scientific research
is carried out within the framework of undergraduate, M.Sc. and Ph.D.
dissertations and theses, in co-operation with several institutions abroad, as well
as research programs.

YrniewBuvog Kabnyntrg kat AteuBuvtrig tou Epyaoctnpiou eivat o Ap.

Eudyyehog MNdapdkog. The Director of the Laboratory is Prof. Dr. Evangelos Gidarakos.

L}
: Ap. Eudyyelog MNbapdakog A Dr. Evangelos Gidarakos :
: AtevBuvtrg Epyaotnpiou o Laboratory Director ]
: Ka®nyntrAg Tuhpatog MH.MEP. M.K. ! & Professor of the Dpt. Env. Eng. TUC :
- TnA. +30 2821037789, ®af. +30 2821037850 - Tel. +30 28210 37789, Fax. +30 28210 37850 :
. E-mail: gidarako@mred.tuc.gr m E-mail: gidarako@mred.tuc.gr .
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E-mail: tsiprakou@gmail.com
Irini Tsiprakou
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Laboratory of Toxic and Hazardous
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Planet Earth is covered appreximately by 70% water, most of which is majoir aceans.
Although this large percentage of water is used te suppeit the mere than 7 billion peeple inhabiting earth,
mankind still proceeds to pellute water every single day,
through discarding any kind of waste and contaminant,
turning eceans into dumping sites.

1. Direct Discharge
& Solid garbage makes its way to the ocean. Plastic bags, glass bottles,
& packaging material — if not disposed of correctly, can reach the sea.

e
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3. Fertilizers

Fertilizer runoff from farms and lawns that end up in coastal areas create

eutrophy - flourishing of algal blooms that deplete the water's dissolved

oxygen and suffocate other marine life that can lo longer survive. Eutrophy §

has created enormous “dead zones” in several parts of the world, including
the Gulf of Mexico and the Baltic Sea.

. e
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8 5. Ship Pollution

% When the ship’s engine is running it pollutes the water. The engine gives off
£4 excess gasoline, which pollutes the waters and ends up killing the animals.
Also discharge of cargo residues from bulk carriers can pollute ports,
waterways and oceans. Ships also create noise pollution that disturbs
® natural wildlife. Additionally, the water from ballast tanks can spread
harmful algae and other invasive species.

7. Cars exhaust and Industries offgases

Exhaust gases from cars and industries’” smoke don’t go directly into the
ocean. They end up being in acid rain. Acid rain is pollution mixed with
regular rain, and when acid rain gets into the ocean, it pollutes the waters
and kills many fish over a period of time.

8. Thermal Pollution

Refers to cooling water from power plants and industrial sites. This kills off
corals and other temperature sensitive sedentary species. Also displaces
other marine life.

2. Swage

In many parts of the world, sewage flows, untreated, or under-treated, into
the ocean. For example, 60% of urban sewage are discharged into the

Mediterranean Sea without passing through wastewater treatment &8

facilities.

4. Oil

Oil spills cause huge damage to the marine environment - but in fact are &
responsible for only around 12% of the oil entering the seas each year.

According to a study by the U.S. National Research Council, 36% of oil ¥
comes down drains and rivers as waste and runoff from cities and industry.

While being toxic to marine life, polycyclic aromatic hydrocarbons (PAHs),

found in crude oil, are very difficult to clean up and last for years in the

sediment and marine environment.

6 . Toxic and Radioactive Chemicals

For centuries, the oceans have been a convenient dumping ground for
waste generated on land including toxic materials such as pesticides,
chemical weapons, and radioactive waste (military and industrial).
Furthermore, chemicals can escape into the sea during their manufacture,
use, or disposal, as well as from accidental leaks or fires.

Tiny animals at the bottom of the food chain, such as plankton in the
oceans, absorb the chemicals as they feed. Because they do not break down
easily, the chemicals accumulate in these organisms, becoming much more
concentrated in their bodies than in the surrounding water or soil. These
organisms are eaten by small animals, and the concentration rises again. As
a result, animals higher up the food chain, such as seals, can have
contamination levels millions of times higher than the water in which they
live.

1. http:/library.thinkquest.org/CR0215471/ocean_pellution.htm
2. http://wwf.panda.org/about_our_earth/blue_planet/problems/pallution/
3. http://en.wikipedia.org/wiki/Marine_pollution
4. www.gdrc.org/oceans/marine-pollution.html
5. www.planbleu.org/themes/littoralUk.html




OIL SPILLS — MEDITERRANEAN SEA

Mediterranean Sea

Ship related oil-pollution

*Extensive marine traffic: providing access to Southern Europe, North Africa,
Middle East and Black Sea.

*High risk of oil pollution: intentional and/or accidental.

eIt is estimated that around 330,000 tons of crude oil are deliberately and illegally
dumped in the Mediterranean each year.

Operational discharges (ballast water, tank washing residues, etc.) are the
most often causes related to ship oil-pollution. The majority of these
discharges happen either close to the mainland or within port areas and
terminal stations, resulting usually in small spills, which are dealt by the local
authorities.

Accidental discharges are less frequent but have massive environmental and
socio-economic impact. The human factor has an important role in these cases
(structural failures, loading-unloading errors, ship to ship collision, etc.).
Legislation and safety rules have decreased the probabilities of these causes.
The two most likely sources of accidental oil spills are groundings and
collisions.

According to the International Convention for the Prevention of
Pollution (MARPOL 73/78) Mediterranean Sea is considered to be a
Special Area and the discharges within it have been completely
prohibited, with minor exceptions.

Aviyvevoipeg NetperatoknAideg
2001

Environmental and socio-economic impacts of oil spills Integrated Approach

Oil spills have a devastating effect on the marine environment.

MT HAVEN case study Biodiversity and marine life are greatly affected in short-term and long- Sl el gkl

X . k . imaging
«Largest oil spill in the history of the Mediterranean Sea. term. It is estimated that at least six years are required to reach a
* The ship exploded and caught fire, while containing 144,000 tons of crude oil. balanced ecosystem. Except physical contamination, bioaccumulation of
«Most of the oil at the surface was burnt. toxic components in plants tissues and animals represents another
N . . threat.
Tar residues laid on the seabed. . : g - | hich i g dinth Preparedness and Mapping of illegal
*For the next 12 years the coasts of Italy and France were polluted. Sea t.urt es and especially the Green Turtle which is endangered in the response discharges
Mediterranean.
*Fish species - Eastern Mediterranean has important fish spawning and
nursery areas.
REFERENCES . o o
1. European Commission - Joint Research Centre. Oil spills statistics in the Mediterranean. *Marine plants are also heavily impacted by the oil spills, because the
2. European Commission - Joint Research Centre. Satellite monitoring of oil spills in the oil spills will block sun rays and oxygen absorption
Mediterranean Sea for 1999-2004. o . .
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5. Keramitsoglou I. et al. An Operational System For Monitoring Oil Spills In The Mediterranean countries - 0t spots

Sea, Mediterranean Marine Science, Vol. 4/2, 2003.



SHIPWRECKS AND SEA CONTAMINATION

For as long as ships have been traveling upon the Unlike the most shipwrecks that remained unknown or were
seas of the earth, they have been sinking. There

‘ forgotten with time, some become worldwide and diachronically
are many reasons for the demise of a vessel such \ . known, while they were also escorted by several myths. Perhaps
as severe weather, poor design, overloading, “,\ \ \ the most representative example is TITANIC, which was

\ discovered in 1985, has consisted the object of many

fictions stories, as well as movies, while 100 years
after its sinkage (2012) it is eligible for protection

‘ under the UNESCO Convention on the
Protection of Underwater Cultural
Heritage.

armed conflicts, as well as navigational or other
human errors. United Nations estimate that there
are more than 3 million wrecks on the ocean floor.
Only during the World War Il, around 7,800
vessels are estimated to have sunk worldwide.

” sh,'pwreck

“Titanic
The T nowadays

W—

,\ -

Sunk vessels of World War 2

The North Atlantic Ocean has 25% of the
potentially polluting wrecks in the world and
these wrecks are estimated to contain nearly
38% of the total volume of oil trapped in sunken
vessels. The Mediterranean has 4% of the
world’s sunken vessels and around 5% of the
estimated oil volume, numbers that are high
compared to its size and the fragile marine
environment of a landlocked sea like this .

One of the reasons why a shipwreck or a naval accident
may become famous is the extent and degree of
contamination it caused to the sea or coastal
EXXON VALDEZ v environment. An indicative example is the
tanker EXXON VALDEZ, that in 1989 struck a
reef at Alaska, causing the leakage of more
than 61,640 m3 of crude oil, as well as

one of the largest ecological

disasters worldwide.

Oil is not the only threat to marine biodiversity. The warships used in the World War Il also carried munitions
which, over the years, have become corroded to the point where they are liable to start leaking significant
quantities of toxic substances. Some of these toxic substances, e.g. heavy metals, such as mercury, are not
biodegradable and can cause important contamination of the food chain.

“Prestige” oil tanker

Many studies have attempted a thorough report concerning the consequences to the aquatic environment following a
sinking, with most of them concentrating to coral reef areas. After the wreck of the “Prestige” oil tanker metal
contamination of the western Galician water column was reported and it was concluded that surface seawater was
contaminated from lead (Pb) and copper (Cu). In sediments near the area of the “Norwegian Crown” wreck significant
contamination by copper (Cu) and zinc (Zn) was revealed and mainly attributed to the wearing of the antifouling (AF)
paint. Other scientists studied heavy metal contamination due to benzene or oil spills.

The need for a common policy on the treatment and removal of wrecks has long been a topic of discussion at the
International Maritime Organization (especially after the recent shipwreck of “Costa Concordia”). The Parliamentary
Assembly of the Mediterranean considers that decisions to salvage oil and other dangerous substances from a sunken
wreck must be based on a sound risk assessment and a thorough cost-benefit analysis since any salvage effort is
usually expensive, time-consuming and risky.
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SHIPWRECKS-SIGHTS IN GREEK SEAA

Zakinthos Island,
Jonian Sea- 1982




Shipwrecks in Greece:
The SEA DIAMOND case

Greece has its own Achilles’ heel, regarding ship-
wrecks and it’s called “Sea Diamond”. On April
5th, 2007, at approximately 16:00 local time, “Sea
Diamond” struck a reef, at the east side of Nea
Kameni, an area within the caldera of the Greek
island of Santorini and seawater started flowing
inside. The large amount of water that flowed on
board led the ship to sink at about 7:00 on April
6th, 2007, just a few hundred meters from the
shore.

The deep, almosfvertical shore of the

bathtub-like caldera has been estimat-

ed that made it impossible to beach the

ship and save it from becoming a total

loss. As it was later reported, the tip of

The following morning, Sea Diamond ends up the bow stopped only 62 meters below

to the bottom of the Caldera of Santorini sea |eve|’ whereas the stern reached

' the depth of 180 meters; a fact that

leads to an almost vertical sinking

scenario of the ship. Keeping in mind

: the volcanic activity of the area, it is

9 feared that the hulk would either brake

The night of the sinking or slide deeper and sink into the
submerged caldera of the island.

'Sea Diamond” strucks on a mapped reef ‘

The Technical University of Crete and specifically the Laboratory of
Toxic and Hazardous Waste Management, four years dfter the
shipwreck, conducted a thorough environmental study entitled
“Qualitative and quantitative characterization of hazardous and
toxic substances released from the “Sea Diamond” shipwreck -
Evaluation of current and long term Impacts”. Some of the results
of this study are presented here.

Several series of seawater sampling were conducted in order to come to a conclusion concerning the
possible contamination of the sea water of the surrounding area. One of them revealed that in a significant
number of seawater samples (5 out of 8 collected samples), cadmium (Cd) and lead (Pb) concentration
values were above the limits set by the US EPA. Moreover, Pb was found in three more samples in
concentrations exceeding the aforementioned limits. Although copper (Cu) was, in general, present in
normal levels, it is one of the elements that may create future problems due to its low rate of corrosion.

Concentration values of copper in sediment samples were elevated in comparison to previous measurements
in the area, indicating that the sea sediments nearby the wreck will be contaminated in the future, up to a
point, due to the corrosion of the ship or of the antifouling paints. Lead (Pb) was another element that was
present in high concentration levels, indicating anthropogenic contamination. It is also noteworthy the fact
that in almost 25% of the samples, cadmium concentrations were higher than the permissible limits,
according to certain sediment quality guidelines, thereby associating these values with frequent toxic effects
on benthic organisms.

Concentration values from both the sea water and sediment samples from the wider wreck area showed no
significant levels of contamination from PAHs; a result that can be attributed to the immediate placement of
the anti-contaminant petroleum residue barrier. However, tarry samples taken from both the inner and
outer limits of the boom, showed elevated concentrations of PAHs, as it was expected (solidified oil). These
measurements prove that even after four years since the original sinking of the ship, there are quantities of
oil rising in the surface above the wreck in slow but steady rates.

It was also considered necessary to investigate whether and to what extent was the food chain of
the marine area burdened. This was obtained by identifying the total content of selected heavy
metals in edible tissues, mainly fishes and fish-shells of benthic origin. The results showed high
concentrations of cadmium (Cd), zinc (Zn) and lead (Pb) in oysters, indicating, thereby, strong
affiliation with the wreck.




For Europe, shipping has been one of the key stepping stones to economic growth and prosperity throughout its
history. Maritime transport services, are essential in helping the European economy and European companies
to compete globally. Moreover, shipping and all related maritime industries are an important source of
revenues and jobs in Europe.

Around 80% of world trade is carried by sea whilst short-sea shipping carries 40% of intra-European freight.
With more than 400 million sea passengers passing through European ports each year, maritime transport has
also a direct impact on the quality of life of citizens, both tourists and inhabitants of islands and peripheral
regions.

S Shipping — which transports 90% of global trade - is, statistically, the least environmentally damaging mode of
transport, when its productive value is taken into consideration. The vast quantity of grain required to make the
world’s daily bread, for example, could not be transported any other way than by ship. Moreover, set against land-
based industry, shipping is a comparatively minor contributor, overall, to marine pollution from human activities

Are there any
environmental
impacts due to
sea transport ? Ammgmm -
Maritime Pollution Land based discharges
B

The main causes of sea pollution can be

summarized, in alphabetical order, as follows:

e Collisions.

e Crew inattention during cargo operations. v . Which word operators and
o Fires. - legislation protect maritime
e Improper human handling. : =Y environment ?

* Navigation systems faults. ' ' g

® Poor maintenance of building construction.

® Poor maintenance of mechanical equipment.

® Propulsion plant faults.

e Stranding. . International sea transport is regulated by the International
* Weather conditions. Maritime Organization’s (IMO) International Maritime Dangerous
Goods (IMDG) Code. These organizations publish Dangerous Goods

- Codes based on the UN Recommendations, which outline the

requirements for safely transporting dangerous goods by sea.

In 1973, IMO adopted the International Convention for the
Prevention of Pollution from Ships, now known universally as
MARPOL, which has been amended by the Protocols of 1978 and
1997 and kept updated with relevant amendments. The MARPOL
Convention addresses pollution from ships by oil; by noxious liquid
substances carried in bulk; harmful substances carried by sea in
packaged form; sewage, garbage; and the prevention of air
pollution from ships. MARPOL has greatly contributed to a
significant decrease in pollution from international shipping and
applies to 99% of the world’s merchant tonnage.

REFERENCES

. www.ec.eurostat.eu

. www.imo.org
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Tueiva ot “knAideg okourdLwv”;

M “knAiSa okouTSLwV”, ONwG avadEpetal ota péca HAlKNG EVNHEPWONG, Eival pa meploxn
OTOV WKEAVO OMOU CUYKEVTpWVovTal Baddoola cuvtpippia. TéTtolou eidoug knAideg anotelolvtat
and mAaoTikA ouvtpippa kat cvudpwva pe ta Hvwuéva EOvn €Xouv ouykévipwon mou
npooeyyilel ta 17.760 KOPUATLO VA TETPAYWVLIKO XIALOUETPO.

EXOUV €VTOTUOTEL TPELG HEYAAEG “KNAideg okoumiSuwv”. H o yvwoth eivat n Aeyopevn “Great
Pacific Garbage Patch”, n omoia avakaAudpBnke mpwtn kat Bpioketon oto Bopelo TuAua TOU
Elpnvikol Qkeavou. Eldikotepa nepthapfavel tnv AvatoAky KnAida ZkoumiSiwv Kot tTnv AuTikn
KnAida Ikouruduwv. Ot dAAeg 8Uo knAideg avakaludOnkav petayevéotepa kat Bpickovtal otov
ATAavTkO Kot Iv8ikd Qkeava, avtiotoya.

Nwg oxnpatifovrat;

O oXNUATIONOG pag “knAidag okoumSLWV” gival AnoTEAECHA TNG EMIBPACNG TWV WKEAVLWV PEURATWV KOL TWV KWVOEWV TWV AVEUWV, TIOU OE GUVSUOOHO
Snuioupyolv peydleg wkedvieg Siveg (oceanic gyres). Ito Bopelo Huwodaiplo autég ot Siveg kwwouvtat de§léotpoda, evw oto Noto Huwodaipio
aplotepootpoda. YapxXouv TEVTE KUPLEG UMOTPOTILKEG Siveg, oL omoieg daivovtal otov xaptn 6efid. Meta§y avtwv, n divn oto Bopelo AU TOU
ElpnvikoU Qkeavol €ival and Tig o EKTETAUEVEG, KAOWG EMiong Kot arnod Tig o a§loonpueiwteg, e§attiog TG TAONG TG VAL CUYKEVIPWVEL ouvTpippia. Exel
GUYKEVTPUWVOVTOL KOl TA TIEPLOCOTEPA CUVTPIHHLA. EKTOG amd Tig Siveg, oL onoieg propouv va uBUVOVTAL LA TN GUYKEVIPWON CUVIPLUULWV O HEYAAN
KAlpaKa, KNAISEG OKOUTILSLWY, OMWE QUTEG TTOU CUVOVTWVTOL KOTA TNV TAEUOn oto Bopelo tpipa tou Elpnvikol Qkeavou, cuxva eival amotéAecpa
UIKPOTEPWV WKEAVLWV SLVWV KOl LETWTIKWY Hotdv8pwv (8nA. kupatiopoli tou anokAivouv and tnv eubsia).

MPOEAEYZH OAAAZZION ZYNTPIMMIQN
SOURCES OF MARINE DEBRIS

Xepoaieg nnyEg, anoppiP el OuPpLwv vddatwy, unepXehicelg utovopwy, 51abeon otepewv anoBAftwy, Xwpot YYELOVOMIKAG
Tadng, anoppupn okourbiwv o napalis. Nephapfavel Siidopa KATAVAAWTIKA TTPOIOVTA OMWG CAKOUAEG, UIMOUKGALD,
ouokevuaoieg KTA. OAa autd ta VAIKA petadEépoviat and To VePO (m.X. pEULATA, TIOTAMLA) ) TOV AVEUO Kot TEALKA KATaAyouv
OTOUG WKEAVOUG.

Land-based sources, storm water discharges, sewer overflows, solid waste disposal, landfills, beach littering. It comprises of
various consumer products such as bags, bottles, packages etc. All these debris can be carried by water (e.g. streams, rivers) or
wind and finally end up in the ocean.

OaAdooleg tnyég, Papdadika kat kapdafia avauyng, ££€6peg avolxtig Baldoong (r.x. £§€6peg dvtAnong metpeAaiov) kat
doptnyd mroia. MephapBdavouv dixtva Yapépatog ocwoifia, mMAactika Kiwtia kat Stadopwv sdwv dAla doptia (r.x.
yavtia XOKel, 006veG urtoAoyLotwv, TEAAETG PNTIVNG, TTAXViSia 6TtwG TOUBAGKLA KOTALOKEUWVY).

Ocean—-based sources, fishing and recreational boats, offshore platforms (e.g. oil rigs) and cargo ships. Include fishing nets and
floats, plastic containers and various cargo products (e.g. hockey gloves, computer monitors, resin pellets, toy construction
blocks).

ENAIADEPONTA ZTOIXEIA ZXETIKA ME TIZ “KHAIAEZ ZKOYMIAIQN

Agv gival vnoideg okoumSLwv

0O 6pog “knAida okouruSLwv” amnotelel eodpalpévo xapakinpt-
OMO. Aev UMAPXOUV UEYAAEG VNOiBEC oKOUTISLWV OTNn péon Tou
WKEAVOU, aAAG CUUTAEYHATO HIKPOTEPWV “KNAISWV”.

Aev paivovrat and Sopuddpo ) aépleg pwrtoypadisg

To MeyaAUTEPO HEPOG TWV OCUVIPLHULWV OTOTEAOUV MIKPA
KOMMATIOL TIAQOTIKOU, ME OPLOMEVO va WAV avayvwpilovrtat
€UKOAQ, AKOMA KoL OO KOVTIVEG QUITOCTALOELG.

OL 81a0TACELG TOUG SEV Eival yVWOTEG
OL e18koi 5ev yvwpilouv akpBwg tnv £ktaon Twv “knAibwv”.

Agv eTumAéouV Ta AvTa...
Yrdpyouv Kot BuBiopéva Baldooia cuvtpippLa.

‘Eva pakpU tagis...

Ta Baldoola cuvipippia xepoaiag mpoéAeuong evOEXeTaL va
Ta§lé£Pouv oTov WKEAVO akopa Kat yio £§L } entd Xpovia npwv
KOTaAAEOUV OTIG TEPLOXEG OTIOU CUYKEVIPWVOVTAL oL “KNAideg
oKoUTUSLWV”.




Why are they a problem?
Plastic is not biodegradable — i.e., it can’t be broken down by microbes into simple, harmless components, unlike paper or wood. Therefore, the existence of
plastic marine debris constitutes a threat to the environment, having multiple sides.

Quwroanoddunon -

Ta MAAOTIKG CUVTPLUULOL TTOU ETITAEOUV OTNV ETLPAVELA TOU WKEAVOU €V TENEL AMOSOHOUVTAL OE HIKPOTEPA KOppATLa e€attiog TNG NALAKAG akTvoBoALag Kot
™M¢ kivnong twv KUpATWY. OpwE, ta TMAAOTIKA CUXVA TIEPLEXOUV XPWOTLKEG Kol XNHIKEG OUOieg (r.X. SlodatvoAn—A), oL omoieg Unopel va TPOKAAEGOUV
Sladpdpwv eldwv meptBarloviikd mpoPAfpata Kot poPAfpata uysiag. EnutAéov, ta MAQOTIKA UITOPOUV Vo TIPOopodroouV 1 va artoppodRoouV MiLOVOUS
opyavikoUg puUToug, 6w oAU XAwpLwuéva Stdatvulia (PCBs), {ilZavioktova, moAuapwpatikols udpoyovavBpakes (PAHS) katl udpoyovavBpakeg amd Tuxov
puTtacpévo Bahaoovo vepd. EToL, aQUTEG OL XNULKEG ouoieg peTtadépovTal Ladl e Ta MAAOTIKA KAl av autd Katd AdBog katanobouv anod Baldooia {wa, oL v
AOyw TofLIkEG ouaieg evdExeTal va etoaxBolv otnv tpodikr aAuoida, pe TBaVES EMUTTWOELG 0TV avBpwrtvn uyeia.

Katdmnoon mhaotikwy —

Kntoeidn, Bahdooteg xeAwveg, mTnva, kabwg kat Stadopa eidn Yapwy £xouv Bpebel e TAACTIKA 0TO ECWTEPLKO TOUG. Ta
Baldooia {wa oAU cUXVA TTAPEPUNVEVOUV TA TIAALOTIKA CUVTPIMMLA yiat Tpodh Kol Ta Katarmivouv. AuTto To yeyovog €xeL
TIOAU COBAPEC EMUTTWOEL OTIWE ECWTEPLKN amodpaln, pRén eowteplkwy opydvwy, aduddtwon kat mbavov Bdavarto.
OUGCLOOTIKA, KETA TNV KATATIOON APKETAG TTOCOTNTAG CUVTPLUULWY, TO OTOMAXL TOU {WOoU eVEEXETAL VAL YEUIOEL UE TIAALOTLKO,
KAVOVTAG TO avikavo eite va xwvepel ta UAKA autd, gite va atoBavBel Tnv avaykn yla tpodn Kot TEAKAE Vo ALLOKTOVA OEL.

Eurhokn Baldootog mavidag —

Qaldaoota €idn onwg Baldooleg xehwveg, dwkieg KA., cuxvd pmAékovtal kat eykAwBilovtat oe Siddopa €ibn
GUVTPLUULWY. AUTO eVEEXOUEVWG OBNYEL OTOV TPAUUATIONO, TOV TIVLYHO 1) TNV emBpaduvor Toug.

Awatdpaén BaAdooLwy 0LKOCUOTNUATWY —

Ta TAQOTIKA CUVTPIMULO TIOU ETULIMTAEOUV GTOUG WKEAVOUG, cuXVA petadEépouv Baldoola €idn oe pn Bayevr VST, MAPEXOVTAG TOUG pia eMLdAVELA OTIOU
uropouv va Iioouv. Autd ta €i6n propei va mepthapBdavouv Gputd, {wa Kot Pikpopla. Ta mAaotikd Baldoota cuvtpippia wopei va Asttoupyrjoouv we diktpa
dwtdg f aépa, epmodifovtag tnv mpocpach tou GWTOE oTa UTIORPUXLA EVSLALTHHOTA, OTWG oL KopaAhtoyeveig Udalot, TTou To XpeLdlovtal yla va ETLBLWOOUV.
EnutAéov, n Umapén MAQOTIKWY 0TV ETLHAVELA TWV WKEAVWVY Sev eMLTpENeL TNV dwtoolvBeon Twv GuKLWY. AKOpa, Baputepa €8n CUVIPLUULWY (TTY.
EYKATAAELUUEVOG EEOMALOMOG Papépatog), Ta omoia Bubifovtal otov MUBUEVA TOU WKEAVOU WUTopoUuV va amotefolv mdvw amnd kopaiioyeveig udaloug Kat
AMa evaiobnta evdlatthpata, BAGITOVTOG ) AKOUA KOL KATAOTPEDOVTAG Ta.

H eniAuon tou mpofAfuatog Twv “knAidwv okourdlwy” dev givat arAr. Ol PUTTACUEVEG UE CUVTPLMMLA TIEPLOXEG METAKLVOUVTOL

OUVEXWG, €XOUV HEYAAN €KTAOn KaL 8&v €XOUV OMOLOMOPdN KATOVOWUN CUVIPLMULWY. Mopd to yeyovog OtL n emilucn Tou
undpyovtog rpoBAnuatog dpaivetal SUGKoOAN, N MPOANYN eival apkeTd Lo EVKOAN: UEIWON, EMAVAXPNOLWOTOINON, AVakUKAWGN.
AuTO onpaivel katavaAwon TPOoLOVTWY Tou €Xouv eAdxLota r KabBOAou TAQOTIKG 0TV CUOKEUAGIO TOUG, EMAVAXPNOLUOTIOING!
QVTIKELLEVWY TIOU UTIO KOWVOVIKEG CUVONRKEG Ba amoppIiTovTay META amo Uia Xpion Kol avaKUKAWON TWV OVOKUKAWOLLWY UALKWV
HE TNV amdBeon Toug otoug el8lkoUG KASoug, KaBWG KoL XPHon TPEOIOVIWV TAPAYOUEVWY Oomtd | OUCKEUOOUEVWV OF
QVOKUKAWHEVA UALKA.

T pmopet va yivel;

Solving the problem of “garbage patches” is not so simple. The polluted [N 2 5. www.mnn.com/earth-matters/translating-

areas are in continuous movement, have a large extension and the uncle-sam/stories/what-is-the-great-pacific-
S hric . N . 1. Sesini, M., 2011. THE GARBAGE PATCH IN THE  ocean-garbage-patch

debris in them is not evenly distributed. And even though solving the OCEANS: THE PROBLEM AND POSSIBLE 6. http://www.greenstudentu.com/eco,_lifestyle

existing problem seems a difficult task, preventing the problem is a lot SOLUTIONS. Master of Science in /plastic_pollution_-

simpler: reduce, reuse, recycle. This means consumption of products Sustainability Management, Earth Institute,  _a_ticking_time_bomb_for_the_ocean.aspx

Columbia University.

N

. ; . http://thecl ject. blem.
that have little or no plastic packages, reuse of items that would p://thecleanoceansproject.org/problem.p

) 2. 5gyres.org hp
normally be thrown away after one use and recycle of recyclable items, IRt R I L T R
by putting them in the special bins, as well as using products made from e.html odyssey.com/main/programs-events/hot-
e e aeEd) i raevdias] st 4. marinedebris.noaa.gov/info/patch.htmlocea  tips.html
ot g 7 : n.si.edu/oc ‘'ocean-trash-plagui 9. http://theenvironmentalist.blog.com/

our-sea



ESw Kol eKATOVIASEG Xpovia, ol BAAacoeg XpNoLHOTOLOUVTaL WG XWPoL evandbeong anofAritwy, nou Tipoépyovtal and avlpwmnveg
SpaocTnpLoTNTEG, cupmepAapBaVOpEVWY Kat Twv padievepywv / mupnvikwv anoBAftwv. To 1946 mpaypatonowiOnke n npwtn Stdbeon

padievepywv amoBAntwv otnv BaAacoa o plo mEPLOX Tou BopeloavatoAikou Ewpnvikol Qkeavou, mepinou 80 km amd tig aktég Tng

KaAupopvia. Ano to 1946 £wg to 1993, Sekatpeic XWPES, cupnepAapBavopévwy thg Pwaiag, thg Neppaviag, tou Bedyiov, tng Italiag, tou

Hvwpévou Baotheiov, twv HIMA, tg Notag Kopéag kat tng Zoundiag xpnowomnoincav tnv wkedvia 8iabson wg pébodo Siaxeipong

~ padievepywv / mupnvikwv arnofAftwy. And to 1993, n wKeAVLa evantoBecn £XEL AMAYOPEUTEL HE cupdwvia evog aplOpou Siebvwv pepwv
(20pBaon Novéivou, 1972).

—

For hundreds of years, the seas have been used as a place to dispose of wastes resulting from human activities, including radioactive / nuclear waste. In

x10'°Bq

1946, the first sea dumping operation of radioactive waste took place at a site in the North East Pacific Ocean, about 80 km off the coast of California. From

1946 through 1993, thirteen countries, including Russia, Germany, Belgium, Italy, UK, USA, South Korea and Sweden used ocean disposal or ocean
dumping as a method to manage nuclear/radioactive waste. Since 1993, ocean disposal has been banned by agreement through a number of international
treaties (London Convention, 1972).

Mupnvikn EVEPYELA: N EVEPYELA TTOU TTOLPAYETAL QUTTO
TNV OXAOH ATOHUIKWY TUPRVWY

Padievépyeia:
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MNaykdopLo ekAuOpEVn ‘EKAUGN OTOV aépa Ao
moo6TNTA AOyw SOKIUWY  Kataotpodr Tou TNV TTUPNVLKY
TpNVIKWV OTAwv/  Togpvoprth / Chernobyl Kkataotpodn tng
Gl8bal fallout of nuclear disaster release (1986) ®oukooipa / Fukosima
weapon testing nuclear disaster aerial

release (2011)

‘EkAuon arnd thv

MHTEZ -- REFERENCES

NMupnvikoi ctaBpoi
Nuclear power plants

OLupnvikoi otaduoi mapdyouv andéfAnta nov
anotedoUv onpavikotato Kivéuvo, edv & Sa-
XEPLOTOUV 0p0a Kot pe achaleia. AKOUN Kat
atuxfpata uropolv va TpokaAécouv €kAucn
UHEYAAWV TIOCOTATWV padlevépyelag, BEtovtog
oe Kivéuvo toug {WVTEG OPyaviopoUG Kot TO
nepBaAlov yevikotepa.

Nuclear power plants produce waste that
represent important hazards, if not correctly
and safely managed. Even nuclear power plant
accidents can cause the release of high amounts
of radioactivity, posing the living organisms and
the environment in general in danger.

MHIEZ ©AAAZZIAZ PYMANZHZ ANO PAAIENEPTEIA
SOURCES OF SEA CONTAMINATION BY RADIOACTIVITY

e
I Mupnvika atuyxfipata
H Nuclear Accidents

H petadopd nupnvikwv arno-
BAATWV péow aépa, OTEPLAG
Kat OdAacocag Suvatat va
npokaAécel coPapég BAAPEG
nepBarlov edav Sev mpay-
potonon Ol TPOOEKTIKA.

Transportation of nuclear
wastes, by any forms of tran-
sportation (air, land, sea),
may cause serious damage to
the environment, if not con-
ducted carefully.

DOKIUEG OE TUPNVIKA OTAa
nov yivovtat oto £€8adog f
unoBaAdoola  anmodeopuel-
OUV ONMOVTIKOTATEG TOOOTH-
TeG padilevépyeLag.

Nuclear weapon tests that
are conducted above ground
or under water release im-
portant quantities of radio-
activity.

I' AL3dOgon MUPNVIKWV aroBARTWV
1
1

H 81d6gon mupnvikwv anoPAftwv, mou eni MoAAG €tn
npaypatonolovvtav and noAAéG XWpPeS, €XEL emBapu-
VEL oNMAVTIKA to Baddooio meptBaAdov, pe TOAAEG Kat
Swapkeic mnyég padievépyeiag. AkOUn Kol ORpEPQ,
TUXOV Ttapdvopueg Slabéoelg tétolou eidoug anoBAftwv
og BdAaocoeg 6ev uropouv va BewpnBolv anibaveg.

Nuclear waste disposal, that had been carried out for
several years by many countries, has severely burdened
the sea environment, with many and continuous
radioactivity sources. Even today, potential illegal sea
dumping of such type of waste cannot be considered
unlikely.

1. World Nuclear Association “Storage and Disposal Options” retrieved 2011-11-14.
2. Radioactive waste: The problem and its management, by K. R. Rao, Current science, vol. 81, no. 12, 25 December 2001 .
3. Radioactive Waste Repositories: Infrastructural Framework and Scenarios of Cooperation, IAEATECDOC-1413, IAEA, Vienna, 2004.

4. Radioactive Waste Disposal: An Environmental Perspective [EPA 402-K-94-001].

5. “Ocean disposal of radioactive waste: Status report”, by Dominique P. Calmet, IAEA BULLETIN, 1989.
6. http://fukushimaupdate.com - http://www.defencejournal.com - http://www.greenpeace.org - http://www.guardian.co.uk



To IpAavéikd MéAayog éxel meptypadei and tnv Greenpeace wg n
A€oV puntacpéVn pE padlevépyela BdAacoa otov KOGHO, SEXOMEVN
nepinov 8 gkatopplpla Aitpa mupnvikwy anoBAftwv KOs nuépa
ano TG eykataoctdoelg tou Sellafield (M. Bpetavia), Ta onoia €xouv
npokaAécel pumavon vdatwv, WnpAtwv Kot {wvtwv udpoflwv
OPYOVIGHWV.

The Irish Sea has been described by Greenpeace as the
most radioactively contaminated sea in the world, with some eight
million liters of nuclear waste discharged into it, each day
from Sellafield reprocessing plants (UK), contaminating seawater,
sediments and marine life.

Avadépetal Ot eni dekaetieg, oL ToPleTikoi evandBetav pneydAeg moooTNTEG
padlevepywv UAKWV oTov APKTIKO Qkeavo, cupnepllappavopévwv aviidpa-
oTHpwV and TouAdxlotov 16 ZOBLETIKA TUPNVIKG uToBpUXLla Kot TtayoBpau-
OTIKA, KAOWG KAl LEYAAEG TTOCOTNTEG UYPWV KOLL OTEPEWV TTUPNVLKWV arto BARTWV
QMO OTPATIWTIKEG BAOELG KOLL EYKATOOTACELS OTAWV TG EZZA.

It is reported that for decades the Soviets dumped large quantities of radioactive
material into the Arctic Ocean, including reactors from at least 16 Soviet nuclear-
powered submarines and icebreakers and large amounts of liquid and solid
nuclear waste from USSR military bases and weapons plants.

Lo
S ol
< Q; Qg -~ @@g g .
- &® - ) o)
- Y & - @ - B
ol
]
OLHMA givat n peyaAUtepn anoBRKn mMUPNVIKWV OLIto-
BAATwV otov KOopo. Movo petafy 1946 koai 1970
neplocotepa and 47.800 BapéAia kat dAAa Soxeia
padievepywv anoBAftwv amnoppipdnkav ctov nud-
Héva TOU WKeavoy, Sutikd tou Zav Ppaveioko. To
nedio anoBAitwv Ddpadov givat Eva TPLYWVIKO KOM-
pnatt Baddoong oe andotacn 30 phiwv Sutikd tou
Zav Opaveoioko. Anotelei kataduylo €§oxng Oaldoc-
ouag kat dypuag Zwrig. Ta vepd autd eivau mhobola oe Ztn Zopalia oMol unootnpilouv 6t and to 1991,
l'IJélplu Kc'u GAAa Bul}\dcrolu s'ibn. Evtoﬁj:otq, rfpoq 6Tav N KUBEPVNON EMECE, MUOTNPLOEN EUPWIGIKE
€xrhnén .OMW' o d)aP ahov o Aiya xpovia To 2009 péAn tng ltaAwkng Madioag opoAdyncav mhoia dpywoav va epdavifovtat otig aktég Tng,
anoteAouoe To peyalliTepo Xwpo evansd@eong mupn- pu—. . oA . arnoppintovrag tepdotia Papéha otov wkeavo. O
VKGOV artoBARTWV TN AHEPIKKG. n n ltaAwkn Madia BuBOWe mAoia, mou : Ot )
petédbepav MUpNVIKG kat GAa amndBAnta, pe napaktiog MANBUOHAG GPXLoE Vo appwoTaivel (ap-

USA is the biggest repository of nuclear waste in the oté)o TV napaywyr kepdwv. H Greenpeace Kat Xwd mapdgeva efavlripara, vauvtia kot napapop-
world. Only between 1946 and 1970 more than 47,800 Aot nepLBallovtikoi opyaviopoi, £xouv ptiaget $wpéva pwpd). Metd to toouvaul tou 2005,
drums and other containers of radioactive waste were Aioteg mAoiwv mou gfadavicTnkav oTig aKTég TG EK“fo"‘d&Eq Sappéovta Bapéhia EeBpdotnkav otig
dumped onto the ocean floor, west of San Francisco. Itaiag kat tng EANGSog ta tedsutaia £Tn. CIKEER
The Farallon waste site is a triangle shaped piece of In 20089, Italian mafia members confessed that for ~ In Somalia many support that, since 1991, when the
sea space at a distance of 30 miles west of San years the Italian Mafia was sinking ships with government was gone, mysterious European ships
Francisco. It represents a refuge of gorgeous marine nuclear and other waste on board, as part of a started appearing off its coast, dumping vast barrels
and other wildlife. These waters are rich with fish and money-making racket. Greenpeace and environ- into the ocean. The coastal population began to
other sea life. But astonishingly this was America’s mental organizations others have compiled lists sicken (at first strange rashes, nausea and malform-
largest sea dump of nuclear waste till some years over the past few decades of ships that have ed babies). After the 2005 tsunami, hundreds of the
back. disappeared off the coast of Italy and Greece. dumped and leaking barrels washed up on shore.

OpLlopéveg avadopég UMOSELKVUOUV TV Ko
taoctpodn g Doukosipa wg TNV XEPOTEPN
Baldoola pumavon HE PASLEVEPYELA TIAYKO-
opiwg. Mapdtt kaveic Sev yvwpilel Tnv akpt-
Bn éktaon tng mBavig puTAvong, sivat §eka-
Bapo OtL oTNV AKMUA TG Kataotpodhg tou
ToépvopurA 1.000 Bg/m? Balacowol vepol
ATAV QVIXVEUOLUO, EVW OTNV QKKK THG KATo-
otpodng tng Doukooipa 100.000 Bg/m3.

Some reports indicate the Fukosima disaster
as the world’s worst nuclear sea contami-
nation. Although nobody knows the exact
extent of the potential contamination, it is
clear that at the peak of the Chernobyl

®% disaster 1,000 Bq/m3 of sea water was

detected, while at the peak of the Fukosima
disaster 100,000 Bg/m3.

H FaAAia mpaypatomnoinoe 193 nupnvikéG SOKLUEG OE
800 cuykekppéva kopaAAtoyevr) vnotd tng FMaAAKAG
MoAuvnoiag tnv nepiodo 1966-1996. To 2006, tO
FaAAiké umoupyeio  dpuvag Kowomoince OtL 22
UTNOYELEG SOKIMEG TTPOKAAECAV EKAUON paSLEVEPYWV
aepiwv. Meploootepol and 3.200 tévol Stadopwv
6wV padlevepywv amoPAfTWY eKTILATOL OTL UTTAP-
XOUV 0TO0 €V AOyw medio.

France carried out 193 nuclear tests on two specific
atolls of Tuamoto Archipelago at French Polynesia
from 1966 to 1996. In 2006, the French ministry of
defense acknowledged that 22 underground tests
had given rise to the release of radioactive gases.
More than 3,200 tones of various types of radio-
active waste are estimated to exist on site.



MARINE

RO V {"\

The increased levels of noise pollution in
oceans and seas are becoming a very serious
environmental issue. Although the deeps of
the ocean may be considered silent, the
reality is that anthropogenic sound sources
have created an acoustic fog . Over millions
of years, ocean's marine species have been
developed into what they are today, having
their own specialized acute hearing abilities,
communication skills and echo location
abilities at natural sound levels. Human
WHAT CAN BE DONE? activity has raised the noise level of the

oceans by 20 dB over the last 50 years.
OFurther research into the effects on the

many species that could be impacted.
OEstablishment and use of Marine
Protected Areas.

OAdaptation of legislation according to
the new scientific findings

"na
set® e
* ‘e

* -

.“ . .“‘ In the undersea world where reduced light penetration limits visibility, marine animals use sounds to acquire a map of their
.: The impor to{nce H environment. Some marine species produce and receive vocalizations over great distances or detect localized sounds at levels
5 of so.und.m :' beyond the range of human hearing. Marine animals use sounds as primary means for interpreting and interacting with their

'x. marine life o environment: communicating with each other, detecting and warning of approaching threats, navigating and maintaining pod

ernneanst® bonds.
Hearing Ranges
The natural sound-based system of marine animals has
j— "') been compromised by the introduction of manmade sound.
— ‘q ] This anthropogenic sound can interfere with normal

communication, increase ambient noise levels and cause
physical harm and behavioural changes to some species

_ﬂ The two largest contributors to anthropogenic sound in the
] oceans are the use of SONAR and air gun arrays.

] " SONAR stands for sound navigation and ranging and is

Sources used for the acoustic location in the ocean by both ships

i and marine mammals.
.<l‘>, ﬂ The air gun arrays are primarily used for oil and gas exploration in the oceans. e tiesiaseesessssssssssses
Additional sound sources are:

* dredging and drilling to extract geological resources,

« operation of offshore wind farms,

« explosions (for undersea constructions and occasionally in the removal of
T T T T T unwanted subsea structures,

« ship traffic and oceanographical research.

Frequency (kHz)

Depending the frequency, duration and the sound source level the main impacts on marine species are related with
orientation, breathing, migration and feeding. Secondary, these effects can have negative impact on reproduction
and population growth rate.

In March 2000, at least 17
whales stranded themselves
in the Bahamas and the
population of beaked whales
in this region disappeared.
After investigating the
phenomenon, it was
identified that the cause was
the use of active sonar in the
area.

Scientifically it is not fully understood yet which sounds affect which species. However, it is generally accepted that
exposure to anthropogenic sound can induce a range of adverse effects on marine life, including physiological and
behavioural changes. The main research is focused on cetaceans and other marine mammals, as they are the most
impacted species.

Sound Waves Physiology

QO Sound waves are pressure fluctuations, compressions and
rarefaction of the molecules in the medium through which
the sound wave propagates. REFERENCES

Q Water is an ideal medium for sound waves. 1. OSPAR COMMISSION, Overview of the impacts of anthropogenic underwater
sound in the marine environment, 2009.

Michelle Covi et al., Noise in the Ocean, Coastal Resource Management, East
Carolina University, 2008.

Q Attenuation is much less underwater than above. 3. www.wdcs.org , Whale and Dolphin Conservation Society.
4. http;//www.noaa.gov/, National Oceanic and Atmospheric Administration.

N

QO Acoustic waves travel 4 times faster in water than in air.




‘Eva toouvapt cuvOwg nipokaAeitat and évav peyaAouv peyédoug A tsunami is usually generated by an earthquake of great
GELONO KoL OTIWG EXEL SEi§EL N LoTOPia, Hrtopei va KOoTioEL TTOAANEG magnitude and may cost many thousands of human lives, at

XAASeG avOpwrveg {wEG, o€ SLadOPETIKEG KoL LOKPLVEG TIEPLOXEG different and distant areas of the globe, as history has shown. The
g udnAiou. H tepdotia kataotpodr mou uropei va npokAnOei major disaster that may be caused is not only limited to the

Sev neplopiletal povo oto xepoaio neptBaAiov (avBpwrniveg {wéeg, terrestrial environment (human lives, infrastructures and nature),

unoSopég kat puon), aAld ekteivetal Kat 6To Oaddoolo, Adyw but it expands to the sea, due to the huge amounts of debris that is
TWV TEPAOTLWV TTOGOTHTWY CUVTPLUULWV TIOU HETADEPOVTAL OTLG transferred to the seas and the oceans, during its withdrawal.
BA&AacoEG KAl TOUG WKEAVOUG, KOLTAL TNV UTIOXWPNGH) TOU.

viog
To woqul“ ™me larw Itg 11 Maptiou 2011 osopdg 9,1 Babuwv tng KAipakag Richter ekdnAwOnke otnv lanwvia,

. MEAET . an TPOKAAWVTAG TOOUVAuL HéyloTou UPoug 24 pétpwy, mou apatnerdnke oe oAOKAnpn tnv
nepintwd ami of JapP , . . . . .
C e Study: The tsun Teploxn Tou Epnvikou Ko TPOKAAESE TPOUEPEG KATAGTPODES TOTUKAL.
as

]

JOpdwva pe enionpeg avadopég, Ewg tnv
8" Maprtiov 2012, 15.854 avBpwrot €xa-
oav tnv {wr toug kat 3.203 ayvoouvtav
otnv lanwvia. To TooOuvApL TPOKAAECE

eniong évav Bavarto otnv T{akapta tng lvéovnoiog kat évav otnv KaAupopvia. O ost-
OMOG KL TO TOOUVA L tpoKAAecav TnuLég 200 Sio. SoAapiwv otnv lanwvia, kKabwg Kot
£éva TMUPNVIKO atixnua HE €Kkpnén Kol SLoppoEG OE TPELG AVTLEPAOTHPEG OTOV TtUpN-
VIKO otabud tng Moukooipa. To toouvapt emédepe INULEG AKOUN KAl O amdotacn
pneyaAUtepn twv 16.000 xtAtopétpwv otnv XA, tnv Xapan kot tnv KaAwpopvia.

TI MMNOPEI NA TINEI;
WHAT CAN BE DONE?

NAPAKOAOYOHZH
MONITORING

IXEAIAZMOZ
AIAXEIPIZHZ / APAZHZ MONTEAOMNOIHZH

MANAGEMENT / ACTION MODELING
PLANNING

Ewg tnv 3" Maptiov 2011, 2.111 toouvaput giyav ekSnAwOei
oTov KOO arnd to 2000 rt.X. , evw 281 (13%) €§’ auvtwv
npokaAeoav Oavatoug.

O oglopdg NG lanwvioag to 2011 givat o Tétaptog peyaAutepog oTov
KOOWO KoL 0 peyaAutepog otnv lanwvia anod téte nov §ekivnoav ot
evopyaveg kataypadég to 1900. O 0ELONOG AUTOG TPOKAAEDE TO IO
Bavatngopo toouvaut and to 2004, 6tav o oelopog twv 9,1 Richter kot
TO ToOUVAL TNG Zoupdtpag enépepav oxedov 230.000 Bavatoug Kot
{nuLéG 10 Sio. SoAapiwv.

H g§amAwon kat to UPog Tou Toouvapt thg lanwviag otov Elpnvikd Qkeavo
The spread and the height of the Japan tsunami at the Pacific Ocean

MHIEZ -

1. NOAA — National Oceanic and Atmospheric Administration (U.S. Department of
Commerce)

2. US. Navy

3. U.S. EPA — Environmental Protection Agency

4. www.oceanconservancy.org




7 XTOIXEIA NMOY MPEMNEI NA TNQPIZEIZ TA TA ZYNTPIMMIA TQON OANAZZQN

1 Aev apapévouy otabepd 2 Anavtwvrtot o€ Siidopeg popdég

3 Eivou kat 86 oou mp6pAnpa 4 MrmopoUV va HETATPAIOUV OE EVEPYELQ

5 MrmopoUv va TpaupaTticouV 1 Vo 6KOTwoouv {wa

6 ANOTEAOUV MOLYKOOHLO TIPOBANpa

7 Muwkpd Bripata 08nyolv og peydAa anoteAéopata

H NASA kat n lanwvikr KuBépvnon ekTipovv OTL 5 eKat. TOVOL cuvIpluplwy (mAoia, ktipua,
OUOKEUVEG, MAaoTIKA, pHéTalda, §UAQ, Ka.) mapacipOnkav otnv BdAacoa oo To TOCOUVAHML, €K
Twv onoiwv mepinov to 70% PBuBiotnke otov mMuBpuéva Ko mepinov 1,5 ek. TOVOL MAPEREIVAV
otnv emdpavela Twv wKeavwv. To emumAéovia ouvipippla Sev eival mAéov opatd amod
8opudopoug, kKaBwG Exouv SLLOKOPTILOTEL, UTO TV EMISPACH WKEAVIWY PEVUATWY, AVERWV
KOLL TWV EKACTOTE KaPKWV ouvBnkwv. Emotipoveg npoonabolv va nipoBAEPouv TG KIVAOELG
TOUG, HECW HOVTEAOTIOINONG.

H npaypatikf €Ktaon Tou UGLOTAREVOU KVEUVOU amd thv mapoucio Kat
™V Kivnon twv cuviplupwy otov Epnvikd Qkeavo dev eivat gvkoAo va
npoodloplotei, KaBwg efaptdrar amé TOV TUMO TWV UAIKWV TIOU Ta
anoteAovv, aAAd Kot Ti§ Slepyaocieg mov uvdiotavral evtog touv Baddociou
nepBdaAovtog. e kaBe mepintwon, n Kataotpody gvaicbntwv owoou- ~
oTNUATWV/UPaAwv, 0 TPAUMHATIOHOG 1 Kot OAvaTog TPOCTATEVOUEVWV
eldwv (xeAwveg, PpwkKLeg, Ka.), KaBWG emiong n dnuioupyia TPoPANUATWY
otnv vauoutAoia Bswpoulvtal enuttwoselg Wiaitepa nmbavég. H Umapén padie-
VEPYELOG OTA CUYKEKPLUEVA oUVTpippLa, Adyw tou atuxfipatog thg Poukooipa
Bswpeitatl pdAlov anibavn, aAAd Sev anokAsieTat.

JOpdwva pe to Naveniotipio g Xapan, ntpoPAEPEeLg HOVIEAWY yla T e§AMAwon Twv
GUVTPLHHLWV TOU TOOUVAL TG lanwviag otov Elpnvikd QKeavo, eKTLUOUV OTL ) KUpLa pada
ToUG Ba PTAoEL TIG aKTEG TNG ALEPLKNG O SUO0 mepinmou Xpovia (2013). Tov XElpwva Ttou
2012 0a epaoel Bopela TWV vnolwv TG Xapan, evw to 2015 Ba emotpéPel {ava o autd,
yupvwvtag ano TG aktég g Kaipopviag.
According to the University of Hawaii, models predictions on the spread of the
Japan tsunami debris in the Pacific Ocean estimate that its main mass will
reach the coasts of America in about two years (2013). In the winter of 2012 it 3 Py =
will pass through the north of the Hawaii islands, while in 2015 they will be 7 ™ - - =
back to Hawaii, as it will be returning from the coasts of California d =

315 26 Maprtiouv 2012 evrtomniotnke to aAleutikd okddog Ryou-Un Maru, pe onpaia lanwviag kat pAKog ~50 pétpa, akuBEPVNTO, AVOLXTA TWV KOVOSIKWY
aktwv (1.500 xtAdpetpa BopeLa tou BavkouBep) LETA antd TagibL evag xpovou otov Elpnvikd Qkeavd. OswpROnKE T MPWTO HEYAAOU OYKOU GUVTPIHHL TOU
TOOUVA L TNG lantwviag, Tou éPTaoce T AKTEG TG Bopelag ALEPIKAG .

Mo Adyoug acpaleiog TnG
vauouthoiag otnv meploxr, aAAd Ko tpootaciog
tou nepBaAlovrog, KpiBnke avaykaio n BUOLON Tov. TG 6 Anpl}\tou
2012 n Apepkavikr) AKToGUAQKN) , HE XPFON EKPNKTIKWV KOt EMELTA ANO EMIXEIPNON 4 WPWV,
katddepe va to Bubicel, oe BaBog peyalitepo twv 300 péETpwy Katl o andotacn ~ 330 XIALOUETPWV Ao TLG AKTEG TNG AAGLOKAG.




NMPOZTATEYOMENA

ETLOTNHOVIKO Ovopa / Quwrtoypadia /
OANAZZIA EIAH STHN KPHTH -
PR & A ithophaga lithoph ioLib
StV eupUtepn meplox e KpAtng umdpxel TARBoC 6,, ..A:t‘ & Netpoowhivag / Lithophaga lithophaga BioLi
TPOOTATEVOUEVWY BaAAooLWY EL6WYV, LETAEL TWV OTOLWV N Oph’_d’_‘me’ Moo/ T
Baldoola xelwva Caretta caretta, n Meooyelokr] WKL LS Y E— el T
Monachus monachus, n @alatva @uontripag, to SeApivt i - ,g - -
— tpltwvac o napévta rtpoctatauép.sva El'.Sr] Foupouvitoa / Erosaria spurca A.J. Garcia Meseguer
Bahaooiwy Hwv, ouykatohéyovtal emionc pohdka Kokkwog aotepiag / Ophidiaster ophidianus | A.C. Protesilao
(Lithophaga lithophaga, Tonna galea, Erosaria spurca, Sparisoma TS /) lippccamplsigutiiiotust|GiMazza
. o S oo . KatooVAa / Xyrichthys novaculla

Pinna nobilis, Charoniatritonis), ooteix0veg (Xyrichthys cretense - -
novaculla, Sparisoma cretense, Hippocampus guttulatus) ] ; ZK?DOC/ Spar'sof”a cretense "C‘Ula”afljo
kaL exwoseppa (Ophidiaster ophidianus). . Tpitwvag/ Charonia tritonis Wikipedia

] /

: A
. A
A 4
A & A A Y Hippocampus Tonna galea Lithophaga Erosaria Charonia
M ) j ‘ N guttulatus lithophaga Spurca tritonis
VAN

Kataypadn Twv npooTateuduevwv
eldwv & dnuovpyia
T(POTATEVOHEVWV TTEPLOXWV YLaL TOL
OUYKEKPLUEVQ €i8N.
Documentation of the protected
species & creation of protected
areas for these species.

Inpeia epdaviong Twv napakatw BaAdcolwv el6wv:
Points were the following marine species were documented

ArnethoUpevo ovopdietat kaBe (60 {wvtavol opyaviopoy To ornoio aneleital pe eéaddvion oto dpueco HeENov, A Caretta caretta

eite AOyw peiwong tou aptbpol tou, eite Adyw amellrg i aAAayrig tou meptBaAlovtog Kat Twv cuvBnkwv omou Cet. H Naykoouia Evwon
Awatripnongtng Duong xwpilel ta anehovpeva ei8n o TpeLg kKatnyopieg: 1.ota €idn mou Bpiokovtal oe kpiowun amellr, 2. ota €i6n mou
elvat am\wg anethovpeva kot 3. ota £(6n ou eival ekteBeLpéva. A

A Monachus monachus

A

MHIFEX — REFERENCES
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3. Margaritoulis, D. & Dretakis, M., 1991. Determination of nesting habitats of Caretta caretta in Greece. Final report submitted to the EEC (DG XI) on contract B6610(90)3588. The Sea Turtle Protection Society of Greece, 149 pp.

4. Androukaki E., Chatzispyrou A., Adamantopoulou S., Dendrinos P., Komnenou A., Kuiken T., Tounta E., Kotomatas, S. (2006) Investigating the causes of death in Monk Seals, stranded in Coastal Greece during the period 1986-2005, Proceedings of the 20th European Cetacean Society
Conference, Gdynia, Poland.

5. MOm/ Hellenic Society for the Study and Protection of the Monk Seal (www.mom.gr)

6. ARCHIPELAGO, Institute of Marine & Environmental Research (www.archipelago.gr)

7. World Conservation Union 1j International Union for Conservation of Nature and Natural Resources (http://www.iucn.org)
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EIAOZ / SPECIES Meooyetaki Qwkia | Mediterranean Monk Seal

MAIN ISSUES & PROBLEMS

Emiotnpoviké évopa /

e Monachus- Monachus
Scientific name

The Mediterranean Monk Seal is listed
as one of the most critically endangered
mammals in the world. Half of its
remaining global population lives in
Greece. The Monk Seal is one of the 35
seal species that exist worldwide.

Nepwypadn / Description |H pecoyeiakn dwkia €xel kataypadbei wg éva
ané ta mAéov anellolpeva pe efaddavion
OnAaotikd otov KOopo. O MLOOG evamopeiva-
vtag mANBuopog TG Taykoopiwg el otV
EAAGSa. H pecoyelokr pwkia givat éva and ta
35 €idn ¢wkag mov undpxouv ot 6Ao Tov

KOOHO.

Marine pollution: Marine species that are high in the food chain gather large quantities of toxic substances in their bodies

Hyoppumavon kat dwropumavon: MpokaAeitar mPooavatoAlopog twv Stadopwv Boldooiwy eldwv odnywvrag ta os BERato BAvaro.

The use of driftnet fishing and dynamite kills thousands of marine species each year.

To pAKOG TwV EVNAIKWVY QTOMWV MIOPEL KAl va
¢tdoetL 3,80 m, alAd ocuvBwg Sev femepvad Ta
2,5 m. To B&pog Twv HIKPWV atOpwv gival 10-20

Xapaktnplotkd /

Characteristics
Conservation status.

The length of adults may reach 3.80 m,
but usually does not exceed 2.5 m. The
weight of young seals is about 20-30 kg,

YrniepaAieuon: H 6Ao kot peyaAUtepn amaitnon tou avBpwrou yia tpodn amd tv Bdhacoa €xeL wg avTiktumo thv e€AVTAnCn Twv
QALEUTIKWY TTOPpWV, EMnpealovtag dueca thv emBiwon twv Bahdoolwy 8wy,

R K& L Twv evnAikwv mepinov 300. Oi|while adults weigh about 300 kg. Monk
SEREIRED HeooyElaKEG PpwKLeg {ouv Ttepinou 40 xpovia. seals live for about 40 years.
NepBdAdov / Habitat |Av kou mepva peydlo pépog g {wrg g oto|Although they spend a large part of

vEPO - 6moU Kal {evyapwvel - n pwkia Pyaivel
ouxXvA otnv §npd yla va §EKoupacTel Kot va
VEVVIiOEL. N\

their life at sea, where they mate, monk
seals often come ashore in order to rest
and give birth.

Degradation of the coastal zone: Large construction projects such as major ports, fish farming and intensive human activities have serious
effects on the balance of the coastal ecosystem.

The main threats are the destruction of|
its habitats and deliberate killing.

Kupldtepn amelin sivU Kataotpodpr Twv
Botonwv NG, KAOWG KoL n €Kk TPOBEcEWS
Bavdarwon tng.

Kopreg anenég /
Main threats

KataAAnAn
NepiBarlovtikn
eknaibevon

Documentation of the
protected species & creation
of protected areas for these

Control of the illegal
fishing and environmental

Proper
Environmental

pollution. Education S EEES EIAO3 / SPECIES ‘J\c’wum Xehova | Loggerhead Sea Tturtle
Emiotnpoviké évopa /
Scientific name earektclcaietia
EIAO3 / SPECIES Déhove GuonTAPOS Sperm whale Nepypadr / [EVE antd ta entd €i6n Baddoolag xeAwvag|One of the seven sea turtle species
Description TIOU UTLAPXOUV OTOV TAQVATN. that exist on earth.
EmiotnHoviké 6vou(&J EIAOZ / SPECIES AeAdive Dolphin - )
/ Scientific name Emiotnpoviké évopa / O E
Scientific name
Nepwypadn/ C OnAaoctiké TG Tt@éng|Mammal of the order Nepypad / Ta 6eAdivia eivar Bado-| Dolphins are marine mam- Xapaktnpotikd / |Katd péco 6po n kapéta-kapéta dpravel ta|The average loggerhead measures

Description

TWV KNTWV, TO HeyoAl-
tepo and ta {wa mou
Touv ofpepa otnv Ba-
Aacoa. Ou duontriipeg
givat oL avotepol
80Tteg.

Cetacea, the largest of
the animals who live in
the sea today.
Physeters are the most
capable divers.

XopaKtnpLoTika /
Characteristics

Conservation status

Vulnerable qucn 3.1)

Eivaw éva evéiadépov
€idog ¢dalawag mou
femepvd T 3,6 m
unkog kat Bapog 44
TOVoug.

It's an interesting kind
of whale that is over
3.6 m long and weighs
44 tons.

Description @)

ola OnAaoTikd ToU Guy-
yevebouv pe tg ¢dAat-
VEG. Oswpouvtal and ta
niAéov eudun {wa.

mals that are closely rela-
ted to whales. They are
considered the most intel-
ligent animals.

Xapaktnplotkd /
Characteristics

Conservation status

@ o @
Least Concern(IlUCN3.1)

To pAkog Twv evAAKwY
Sedpiwv KUMaiveTat
petagy 1,6 Kot 2 m Kot To
Bapog petagy 70 kow 110
kg. H péylotn Sapkela
Twn¢ givan 35 xpovia.

Adults range between 1.6
and 2 m long, and usually
weigh from 70 to 110 kg.
Maximum lifespan is 35
years.

Characteristics

Conservation status

Endangered (luCN 2.3)

90 cm 6tav avantuxBei mAfpwg kat uyiley
nepinov 135 kg. H Suapkeia Lwng ¢ sivon
47-67 xpoévia. Me kdBe yévva mpokUTtTouy|
Katd péco O6po 115 auyd, pe mepiodo
eNWaong £wg 66 NUEPES.

around 90 cm long when fully|
grown and weighs approximately
135 kg. Its lifespan is 47-67 years.,
During a birth an average number|
of 115 eggs are created, with an
incubation period of 66 days.

NepBdAAov / Habitat

ZeL otnv BdAacoa, oAAd Adyw Tou OTL €XEL
nvevpoveg Byaivel cuxva otnv emipdvela;
¢ BAAaCoNG YL VO AVOMVEUGEL KOl GTLG
ApUWSELG Ttapahieg yLa Vo YEVVROEL.

Loggerheads live at sea. They re-
gularly come to the sea surface in
order to breath, since they have
lungs. Sandy beaches comprise
their nesting habitats.

NeptBdAiov /
Habitat

ZeL ¢' OAeg TG OdAao-
O€G EKTOG ano TG Ogp-
HEG (Tou lonpepvov).

Lives in all seas except
the hot (of the Equa-
tor).

NepBaAdov / Habitat

ZeL ¢' OAeg 11§ OdAaoosC,
EKTOG QMO TLG TIOALKEG,.

Lives in all

polar.

seas except

Kopieg aneég /
Main threats

H ¢dhawva Sev éxet
Kavéva GAAo {wo wg
€XOpd, ektdg PePaiwg
and tov avlpwro.

The whale has no other
animal as an enemy,
except of course hu-
mans.

Kopieg anenég /
Main threats

AvBpwriot! H pUnavon
Bohacowv éxeL BéoeL oe
Kivbuvo MOAAG €idn Sel-
¢wuwv. ANNOG onupavti-
KOG £XBpAG Tou SeAdviov
gival o kapyapiag.

Humans! Sea pollution has
en-dangered many species
of dolphins. Another im-
portant enemy of the
dolphinis the shark.

Kopieg aneég /
Main threats

YrnoBabuion kat kotaotpodr twv PLoto-
MWV avaroapaywyng Tou £idoug, rayidsuon
oe aMevuTik@ epyaleia, UMapén oKoumLs-
wv Kot mAaotikwy. A§loonpeiwtn ival n
uroBaOUIOn TOU GUVERAYETOL N TOUPL-
otkfl avamtuén kovtd ot mapalisg
wotokiag HE TG TOAEOSOMIKEG TOPEN-
Baoelg, tov éviovo PwTiopd KAl TOV
06puBo, kabwg Kot TG avlpwrives Spo-
otnpotnteg  avauxng otov BaAdoolo)

XWPO.

Degradation and destruction off
breeding and nesting habitat, en-
trapment in fishing gears, as well
as floating garbage and plastics.
The most important threat how-|
ever is the destruction of their|
nesting beaches by touristic
activities, including urban plan-|
ning, intense lights, noise, sea
sports and other human sea
actions.



http://en.wikipedia.org/wiki/File:Loggerhead_sea_turtle.jpg

FAAAZIEZ 2ZHMAIEZ TON XANIQN

BLUE FLAGS OF CHANIA

H 8éa tng MaAdaliog Inuaiag yevwnBnke otn ToAAia. To 1985, ot MaA\wkol
napabaldooiot Afpot BpaBeltnkav pe tn FaAddia Inpaia ylo T cupHopdwon
TOUG e Ta Loxvovta kputripla eneepyaciog AUMATWY Kal moLotnTag USATWY
KoAUpBNnong. To 1987, to Eupwnaiko Etog ywa to MeptBdAiov, o Opyaviopog
MeptBarovtikrg Exmaibevong tng Eupwmng (Foundation for Environmental
Education in Europe - FEEE) mapouciaoe tn FaAAikr auth 6éa otnv Eupwmaikn
Emutport) kat to mpoypappa tg FaAddiag Inpaiag ekivnoe, wg U ano Tig
SpAoELg TNG EMLTPOTG YLO TO CUYKEKPLUEVO £TOG. EKTOG Qo ta apyLkd KpLtrpLa
¢ eneepyaociog AUpdtwy Kat tng molotntag uddatwv KoAUUBnong, ywa tnv
anoktnon tng fraAadag Inpaiog oe Eupwnaiko eninedo, mpootédnkav kat GANa
kputhpla meptBaAAovTikig Slaxeiplong, onmwg Slaxeiplong amoppLLHaTwy, Kabwg
€MLONG Kot OXESLAOUOU KAl TPOOTACLaG MAPAKTIWY TepLloxwv. Ot papiveg emiong
gywvav urntoPrdLeg yla To ouykekplpuévo BpaPeio. To 2001 o FEE éywve mayko-
OLOG 0pYaVIOUOG Kal AAAa e To Ovoud tou oe Opyaviopog NeptBariovtikng Ex-
naidevong (FEE - Foundation for Environmental Education). ‘Ektote, moAAol op-
yaviopol Kot apxeg ektog tng Eupwning eg€dpaocav evdladépov yla tn dtadoon
Tou mpoypaupatog fadalia npaia kot SAwooV CUMHETOXN O auTo. Me tnv
ETIEKTAON TOU TPOYPAMMATOG, TO KPLTHPLA EYLVAV TILO AUCTNPA KL eviaia.

Ay. Mapiva - Ag. Marina

The concept of the Blue Flag was born in France. In 1985, French coastal
municipalities were awarded with the Blue Flag for complying with sewage
treatment and bathing water quality criteria. In 1987, the "European Year of the
Environment", the Foundation for Environmental Education in Europe (FEEE)
presented the French concept to the European Commission and the Blue Flag
Programme was launched as one of the year’s community activities. In addition
to sewage treatment and bathing water quality, criteria for obtaining a Blue Flag
on a European level included other areas of environmental management, such
as waste management and coastal planning and protection. Marinas were also
made eligable for the award. In 2001 FEE became a global organization and
changed its name from FEEE to FEE (Foundation for Environmental Education).
Since then, many organizations and authorities outside Europe wishing for
cooperation on spreading the Blue Flag Programme have made applications to
FEE. With the expansion of the program, the criteria has become more rigorous
and unified.

Itaupog - Stavros
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KPITHPIA BPABEIOY F'ANAZIAZ ZHMAIAZ

BLUE FLAG

1) Environmental Education and Information

o Information about the Blue Flag, bathing water quality, as well as infor-
mation relating to local ecosystems and environmental phenomena must
be displayed.

o Environmental education activities must be offered and promoted to
beach users.

o A map of the beach indicating different facilities must be displayed.

o A code of conduct that reflects appropriate laws governing the use of the
beach and surrounding areas must be displayed.

2) Water Quality

o The beach must fully comply with: a) the water quality sampling and

frequency requirements, b) the standards and requirements for water qua-
lity analysis, c) the Blue Flag requirements for the microbiological parame-
ter faecal coli bacteria (E.coli) and intestinal enterococci/streptococci and
d) the Blue Flag requirements for physical and chemical parameters.

o No industrial, wastewater or sewage-related discharges should affect the
beach area.

3) Environmental Management

o The local authority/beach operator should establish a beach manage-
ment committee and comply with all regulations affecting the location and
operation of the beach.

o The beach must be clean.

o Algae vegetation or natural debris should be left on the beach.

o Waste disposal bins/containers must be available at the beach in ade-
quate numbers and they must be regularly maintained.

o Facilities for the separation of recyclable waste materials should be
available at the beach.

o An adequate number of toilet or restroom facilities must be provided.

o The toilet or restroom facilities must be kept clean and have controlled
sewage disposal.

o There should be no unauthorised camping, driving or dumping of waste
on the beach.

o Access to the beach by dogs and other domestic animals must be strictly
controlled.

o All buildings and beach equipment must be properly maintained.

o Coral reefs in the vicinity of the beach must be monitored.

o A sustainable means of transportation should be promoted in the beach
area.

4) Safety and Services

o An adequate number of lifeguards and/or lifesaving equipment must be
available at the beach.

o First aid equipment must be available on the beach.

o Emergency plans to cope with pollution risks must be in place.

o There must be management of beach users and events to prevent
conflicts and accidents, as well as safety measures in place to protect beach
users.

o A supply of drinking water should be available at the beach.

o At least one Blue Flag beach in each municipality must have wheelchair
and accessibility features.

MHIEZ -- REFERENCES

1. www.blueflag.org 2. www.chania.gr

CRITERIA OF THE BLUE FLAGS AWARD

1) NeptBaArovrikr Eknaibsvon kat MAnpodopieg

o MAnpodopieg oxXeTIKA pe TG FTAAAUES Znpaieg, TV moldTtnTa Twv LSA-
TwV KOAUBNONG, KaBwg emtiong Kat TANPOodOPLEG OXETIKA LE TO TOTUKA
olkoouothpata Kot teptBarloviikd avopeva PEMeL va
mapouaotaovral.
0 ApaoTNPLOTNTEG TTEPLBANAOVTLKAG EKTIALBEVONG TIPETEL VAL
nipoodEpovtal Kat va IpowBouvTal 6TouG XPHOTEG TWV TAPAALLV.
o'Evag xaptng tng mapaiiog pe tig SLadopeg EYKATAOTACELS TIPETIEL VAL
Tmapouotadetal.
o'Evag kwdkog SlelBuvong, Tou avTKaTomTpilel Toug VOLOUG Tou
SLémouv tnv xprion tng mapaAiog kot tng neptBaAlovoag mEPLOXAG,
TIPETEL VAL TIOPOUCLATETAL.

2) Mowdtnta Yéatwv

o H napalia npénet va tnpel mAnpwg: a) Ti§ anattioetg SeypatoAniog
USATWV Kot cUXVOTNTAG AUTAG, B) TA TIPAOTUTIA KAL TG ATIALTAOELG VLol TNV
avaAuon twv udATwy, ) TI§ amaltioelg Tng MaAdllog Inpalag yio Hkpo-
Bloloyikég mapapétpoug (E.coli, eviEpOKOKKOUG KOl OTPEMTOKOKKOUG)
Kal 8) T amoutioeLg TG FaAAdlag Inpaiog yio GUGCLIKEG KAl XNULKES
TILPOUETPOUG.

o Kapia Bropnxavikni fi dAAn ekporj anofAntwyv dev Ba mpénet va
EMNPPEALEL TNV TIEPLOXN TNG TTaPOALOG.

3) NepBaAdovtiky Alaxeipion

o OLTOTUKEG apXEG / SLaXELPLOTEG TNG tapaAiog Ba TPEmeL va GUYKPO-

TAOOUV UL ETULTPOTIH SLAXEIPLONG TIAPAALWVY KAl VO GUpHOopdwBOOUV pe

OAOUG TOUG KAVOVLOHOUG Ttou oXeTifovtal pe tnv B€on kat th Asttoupyia

™G mapaAiag.

o H napalia mpénel va eivat kaBapr.

o H ¢utikn BAdotnon kat ta GuoLkd UALKA TIPETIEL VAL TIOUPAUEVOUV TNV

mapoia.

o Aoxeia evamoBeong amoppLUpdtwy TpEmeL va elvat Stabéoipa otnv
miapalia o€ emopkn AplOpo Kot Vo GUVTNPOUVTOL TAKTIKA.

0 EYKOTAOTAOELG YLOL TO SLOXWPLOHO TWV OVOKUKAWGOLUWY UALKWVY TIPETEL

va eivat SlaBéoipeg otnv mapalia.

o Emapkng aplBuog tovaletwy kot anodutnpiwv mpénet va ivat

Slabéotpog.

0 OL TOUOAETEG Kt Ta amoduTrhpLa pEneL va Statnpouvtat kabapd Kat

va SlaBétouv €leyxo g LaBeong Twv AUPATWY.

o Aev Ba mpémel va AApUBAVEL XWPOL LN OPYAVWLEVN KOTAOKAVWOT),

odnynon kat 51dBeon amoppUpdtwy otV mapaia.

o HmpooBaon okOAwY Kot GAAwV KatokiStwy otnv napalia mpénet va

elval auotnpd eAeyyopevn.

o OAa Ta KTipLa Ka oL EYKATACTACELG TNG TopaAiog PEMeL va

ouvtnpouvtal KATAAAAAWG.

o MNpénel va mapakolouBolvtat kopaAitoyeveig Upadol mMAnaiov g

mapaAiog.

o Aeipdpa péoa petadopdg Ba mpénel va mpowboulvtal otnv mapalia.

4) AoddAela kat Yrinpeoieg

o Emapkng aptOpog vauayoowotwy Kot e§OMALOHOU §Llaowong MPEMEL val
eival Stabéoipog otnv napalia.

o E§omAlopog mapoyng mpwtwy BonBewwv mpénet va givat Stabéoipog
otnv napahia.

o MpémeL va UTIAPXOUV OXESLA AVTLUETWIILONG EKTAKTWY KWWSUVWVY AdYyw
puTaVonG.

o Mpémnel va unapyel Slaxeiplon Twv xpnotwv tng rapaliag kat Twv
SpAOEWV, WOTE VO AOTPEMOVTOL SLAMAXEG KO ATUXALOTA, KOBWG
emniong kat pétpa aodadeiog yla tnv mpootacio Twv XpnoTtwy Tng
napahiog.

o Mapoxn moOoLoU VEPOU TIPETEL VA elvat Stabéatun otnv mapaAia.

o TouAdyxtotov pia mapadia pe FaAadia Znpaio o kKABe Ao mpénel va
€xeLmpooBaon kat Baotkeég podiaypadég yia AMEA.



