KPHTHZ

MI1 438

Etre¢epyacia kKal Alaxeipion
TogIkwv Kal ETTIKIVOUVWY ATTOBARTWYV

Etr. KaOnyntng AmoéoTtoAog lNavvig

E-mail: agiannis@chenveng.tuc.gr


https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwi5kczgg8fdAhUSKewKHayFAcMQjRx6BAgBEAU&url=http://www.spoudase.gr/polytechneio-kretes-sto-spoudase-2017&psig=AOvVaw3qas3bzQsdzU1TyirooxBm&ust=1537445170029644

Ke@dAaio 7

TexvoAoyiec AiaBeong

TWV ETIKIVOUVWY ATTORBANTWY
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XWPOUC aveceEAEYKTNG evaTtobeonc (£0aPOC)
ATTOpPPIYN OTOUC WKEAVOUC

2.TOIeC ammoBnkeuoncg (TTpoowpIvri) =2 JOVIUN)
Emipaveiakr) 01aBeon — AVOIXTEC DECANEVEC

‘Eyxuon o€ tTnyadia (injection deep-well)

Opuxeia Kal aTTNAIEC

Xwpoug uyelovouikng tapnc (XYTEA) (secure
landfill)

E1dIka oxedlaoueva cuoTnuara (concrete vault —
ultimate landfill)



A10OIKOOTIKA Eyypa@a

Ta atrapaiTnTa £yypadga yia Tn ouvvoun

dlaXEipIoN TWV ATTORARTWYV €ival:

» OpOn cupTtTAfPWOoN TOU EVTUTTOU
AvVAYVWEIONG ETTIKIVOUVWYV ATTORANTWY -
oupewva pe TNV KYA 24944/1159

» [ligTotToINTIKO CUYIONG

» BeBaiwon mrapaAapnic ry/kai
QATTOONKEUONC TWV ATTORBAATWYV

» BeBaiwon teAIknc avakTtnong/d1abeonc

TWV aTTORANTWYV




XWPOG aVECEAEYKTNC eVATTOBEONG
(da¢gog)

= Ol TTEPIOCOTEPEG XWPESC ATTAYOPEUOUV TNV AVECEAEYKTN
evatrobeon (open dumping), TTapOAa autd n TTapavoun 01a0eon
gival akopa TTPoLRANua

= Eival n kupioTtepn pEB0dOC diaBeonc atmoBANTWY OTIC

QVATITUOOOUEVEC XWPEC

o R
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XWwpPoc aveCEAEYKTNG EvATTO0EONG
(dagog)
AldppOEG OTPAYYIOHATWY OTA UTTOYEIO VEPA
PUtravon em@aveiakwy UOATWYV
AVETEAEYKTEG TTUPKAYIEG
EKTTOUTTEG ETTIKIVOUVWYV AEPIWYV O £DAPOG KAl aEPA
KatoAioBnoeig aotabwyv amoBARTWV
2 KOV KOl OCMEG
O1 KOKEG TTPOAKTIKEG TTPOKAAOUV:
»  EmMTTTWOoEIC 0TV avOpwTTIVN UYEIa — EPYATEC, TTEPIOXN

=  Karaotpo®pn 1nS XAwpidag
=  Ekpnén Kar QuTIES



Mapadeiyya XNUIKAG nupmwég

Chemical fire on European dump site —

example of the risks of mixing hazardous wastes with MSW



ATToppiyn o€ 0aAaocoeg/wWKeAVOUG

= Xpovio TTPORANUA Kal OXEOOV AVECEAEYKTO

Great Pacific garbage patch
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To HOKPU TaEIOI TNG Técppfag

hildelphic o
.{h\ The ihion Sea carried |

incinerated trash to more
than 10 ¢countries, '
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The trash’s jouiney to S;bilth Florida

6O Aug.- Nov. 1988
The ship, renamed feficia, appears in

@ sept. 5, 1986

The Khion Sex leaves Philadelphia for the
Bahamas with 14,355 tons of inonerator
ash. Officials in the Bahamas reject the
shipment before it arrives, forcing the
ship 1o change course.

©)sept. 1986- Aug. 1987

The barge is turmed away fram Puerto
Rico, Bermuda, the Dominican Republic,
Honduras, Guinea-Bissau and the
Netherlands Antilles.

SOURCE: AP

€ Dec. 1987 -Feb. 1988

The ship arrives near Gonaives, Haiti,
The crew unloads about 4,000 tons of
ash offically described as “soil fertilizer."
hefore being stopped. The gavernment
orders them to reload and depart. but
they ieave the ash on the beach,

O, march 1, 1988

The Khian Sea arrives in Delaware Bay
1o return the remaining ash, but is
rejected. The ship leaves for Africa.

Yugoslavia for repairs andis escorted
away. It reappears near Singapore with
a third name, Pelcano, but noash, The
capiain testifies thatitwas dumped in
the Atlantic and Indian oceans.

O, spring 2000

The ash leftin Haiti is picked up and
brought to Stuart, It sits in the St.
Lucie River until a home is found,

7] Thursday
The state agrees to bury the ash in the
landfill near Pompano Beach,

Staff graphic/Jon-Paul Dumont



ATToppIYn padIEVEPYWYV ATTORBANTWYV
OTOUG WKEAVOUG

« H amdéppiyn oTouC wKeavoucg ATav uia nEBodoc d1abeonc TTupnVvIKwY /

padlevepywyv aTTOBAATWY

« TO00 uypd 600 Kal oTEPEA aTTOPANTA aTToBNKEUOVTAV O€ BapéAia (container)

e ATO 10 1993, £XEI ATTAYOPEUTEI N ATTOPPIYN OTOUC WKEAVOUC aTTd dIEBVAC

OPYQVIOUOUG



http://www.greenpeace.org/international/ReSizes/OriginalWatermarked/Global/international/planet-2/image/2002/10/rusting-barrels-of-nuclear-was.jpg

ATtToOnKeuon TTUPNVIKWYV ATTORBARTWYV
oTn Pwaoia




2T10If3eCc atTroBONKEUONG

* H oT1oiagn atmoBAATWYV EMITPETTETAI JOVO YIA ATTORBANTA TTOU
gival TTpo¢ eTTECEPYATia

* Avauicn f GANEC QUOIKEC DPACTNPIOTNTEC ETTITPETTOVTAI, OXI
OMWCG ETTECEPYATIO

]




‘Eyxuon og mrnydaodia (deep-well disposal)

Unconfined
aquifer

Impervious
soil

Confined
aquifer

Impervious
soil

Porous
rock

Injected hazardous
waste



‘Eyxuon og rtnyadia (deep-well disposal)
Trade-Offs

Deep-Well Disposal

Advantages Disadvantages

Safe if sites are : Leaks from corrosion
chosen carefully of well casing

Emits CO, and other
Wastes can often air pollutants
be retrieved

Output approach
that encourages
waste production

» 64% of hazardous liquid wastes in the U.S.



Oil waste injection in deep wells




Emipaveiakn 01d0eon (Surface Impoundments)

Impervious Plastic
clay layer lining




Emipaveiakn d1a0son (Surface Impoundments)

Trade-0Offs

Surface Impoundments

Advantages

Low cost

Wastes can often
be retrieved

Can store wastes
indefinitely with
secure double
liners

Disadvantages

Groundwater
contamination from
leaking liners (and
overflow from

= . flooding)

7  Air pollution from
. volatile organic

compounds

Output approach
that encourages
waste production



Opuyxeia

(Salt mine - Britain's hazardous waste storage)

170 meters deep mine
Incineration ash, heavy industry waste and asbestos




Deep Mine Landfill Herfa-Neurode
(Germany)




Deep Mine Landfill Herfa-Neurode
(Germany)




Xwpocg uyelovouikAG TapnG (XYTA)

loTopika, o XY TA ATav €vag eUKOAOC Kal pTNVOC TPOTTOG
d1a0e0n¢g, aAAG YE Ta onUEPIVA DEDOUEVA EXEI YiIVEI AIYOTEPO
£UKOAOG Kal TTI0 aKpPIROC.

Aucnon TINAG OIKOTTEDOOU, KOOTOG METAPOPAC KAl aucnon
ATTAITOEWYV OTNV KATAOKEUN Kal ouvthpnon tou XY TA.

AveCEAEYKTN D1ABean ETTIKIVOUVWY OTTORBANTWY O€
Tmapadooliakoug XY TA.

Al0ppoEC Bloagpiou Kal OTPAYYIOHATWY AOYW PN OWOTAG
EYKATAOTAONG OTPWHATWY NOVWONG.

H un ocwotn Asitoupyia Tou XY TA atroteAei atrelAn yia
ONuOOoIa uyeEia Kal TO TTEPIBAAAOV



XWPOG UYEIOVOMIKAG TAPNG ETTIKIVOUVWYV

amroBARTWYV (XYTEA)

Eival évag ‘ac@aAig’ xwpos-XYTEA 1Tou 1TpoopileTal uovo
yia T 01a0gon emikivouvwy atroBARTwYV (secure landfill)

O XYTEA Trpétrel va £XEI:

v YynAd kpithpia kataokeung (high engineering standards)

v ZUYKEKPIMEVA KEAIA Yia S1a@OPETIKOUG TUTTOUG EA

v ZxedI00MOG:
— ATtropuyn diappowyv, CUCTNNA CUAAOYAG OTPAYYIOHATWYV
—  Alaxwpiopdég un-cuufatwy atTofARTWYV

—  TMeplopiopog Kal TOTTOBETNON TWV ATTORBAATWY ME ACPAAN
TPOTTO

— ATtraydépeuon eTaPRS HETASU TWV TTEPIEXONEVWYV EA Kai
TOU TTEPIRAAAOVTOG



Emikivouva atroBAnTa KataAAnAa yia XYTEA

o 2TEPEA (NUI-OTEPEQ)
aTroOnKeupéva o€ BapéAla

* [1PO-ETTECEPYATHUEVECS . NN
AaoTreg ) B PR, -

« ATTOBANTA aTrd Blopnxavia o
METAAAWV |

 Puttaopeva eddaon

* Teppeg
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Agitoupyia XYTEA

‘EAeyxog cupBarorntag EA

Totmro0éTnon EA avd Katnyopieg

AlaXwpIoHOG KEAIWV HE UAIKO TTARPWONG
Kataypa@n Twv TUTTWYV EA Kol TTPpOEAEUCT) TOUG
‘EKTOKTO TTAAVO YIA JIaPpPOES KAl ATUXAHATO
KatdAAnAn eKTaidguon Tou TTPOCWITIKOU

Aoc@aARG XWPOG epyaciag



Baoikéc apxéc XYTEA

NMNapopoleg pe eva atrAo XYTA:

v Mnxavikr} oxediaon, oTPWHA NOVWONS/KAAUWNC

v 2XeOI00POC YE KEAIG

2 & KaOe keAi TotTToOETEITOI OTOOEPOTTOINUEVO ATTORANTO
Napadeiypata XYTEA:

 Ratchaburi secure landfill, Thailand
—  Capacity 100,000 tonnes of HW
<+ Shenzhen secure landfill, China
—  Capacity 23,000 cubic metres of HW



Kataokeur OITTAOU CTPWHATOS NOVWONG

Waste

Protective
layer

clay

_
Recompacted

—

/

Sandfgravel

Recompacted

clay

Geotextile —___

Geomembrane

Waste

Protective
layer

Leachate

!anﬂ!g.-—|—ave > collection

Geosynthetic
clay liner

\

Sand/gravel

Recompacted
clay

system

Primary liner

> Leak detection
layer

Secondary
liner

Geotextile: i) permeable fabrics; ii) prevent the movement of small soil and refuse
particles into the leachate collection layers; iii) protect geomembranes from punctures.
Geomembrane: i) polyvinyl chloride (PVC); ii) high-density polyethylene (HDPE)



XYTEA

Bulk  Gas tgpsoil Plastic cover
waste vent Earth
) Sand Impervious
Impervious clav ca Clay
cla yeap cap
Yy
Water
table
Earth
Leak
Groundwater detection
system Groundwater
Double leachate Plastic Reactive wastes monitoring well

collection system double liner in drums



Kataokeun XYTEA

« Rocky Mountain Arsenal, Colorado
« Construction included a triple-layer compacted clay and geomembrane lined
hazardous waste landfill liner




‘EAeyxoc XYTEA

* MakpoxpoOviog EAEYXOG ATTAITEITAI YIO TNV AC@PAAN

TTPOOoTACIO TOU TTEPIBAAAOVTOG.

* EYKATOOTAOCEIG VIO EAEYXO UTTEOAPOUG KOl aEPA (ME
TTAPAAANAO EAEYXO TNG TTOIOTNTAG KAI TTOCOTNTAS TWV

OTPOYYIOHATWYV.

= O £Aeyxog &eKIva TTpIv TNV KATaoKeUR Tou XYTA, Kai
OUVEXICETAI KATA TN AEITOUPYIO KOl META TO KAEICIMO YId

MEYAAO dIGOTNHHO.



Ei10IKG oXeOIOONEVA OCUCTAHATA

ATTOTEAEITAI:
* 2TPWMNA HOVWONG ME TOIUEVTO

« Kivnt opopn
* TotmroBeTnon ammoANTWYV PE
apTtrayn

 Mrtropei va dexTei dId@opa £idn
oTepEwV EA

* To KABe KeAi KAAUTITETAI ME
TOIMEVTO (UAIKO KGAUWNCG)




Hazardous Waste Landfill with Roof
(Hunxe, Germany)
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Hazardous Waste Landfill
(Switzerland)




Questions

& Answers




