Ombrina - la storia infinita
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Mappa istanze e concessioni idrocarburi al 5/2012 mediante sovrapposizions mappa Titolo UNMIG con Google Maps
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MINISTERO DELLO SVILUPPO ECONOMICO
DIPARTIMENTO PER L'ENERGIA
Direzione Generale Risorse Minerarie ed Energetiche
UFFICIO NAZIONALE MINERARIO PER GLI IDROCARBURI E LA GEOTERMIA

CARTA DEI TITOLI MINERARI

Bollettino Ufficiale degli Idrocarburi e della Geotermia, Anno LI - N. 1
et/ sviuppoeconomico.gov.t

Situazione al 31 dicembre 2008
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1. ESPLORAZIONE



Ispezioni sismiche - in terra

Camionette Vibroseis
o)
Esplosioni controllate

segnali riflessi =
informazioni



Air Gun

Violenti spari di aria compressa per
individuare giacimenti sotterranei

Livello del suono attorno a
200 - 250 decibel

Limite tollerato ~ 180 decibel

Decine di chilometri spazzolati -
spari ogni 10-15 secondi, 3 punti
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Diminuzione del pescato del 70%

Danni alle uova, al sistema auditivo,
lesioni ai corpi dei pesci, emorraggie,
morte, accopplamenti

Perdita del senso dell’ orientamento,
Spiaggiamenti



Balene al concerto rock?

Natural and human-made source noise comparisons.

roﬂo Source ruiumum Source |[Remarks

ovel
ndersea 72d8 agnitude 4.0 on Richter scale (energy
arthquake ntegrated over 50 Hz bandwidth)
floor Volcano [255+ dB assive steam explosions
ruption
un Array 55 dB air discharged into piston
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ator Surface
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vices filing methods
’Cmmmu Ship  [198 0B rongih 274 meters; Spoed 23 knots
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US Naval Service Warfare Center

20 decibel =
fattore 100 di
intensita’

Concerto rock:
120 decibel
Air Gun: 210
decibel

Air gun:

1,000,000,000 di
volte piu’
intenso che il
concerto rock



Tasmania, Australia 2009

200 balene spiaggiate

Messico (2002), Spagna (2004), Canada (2004),
Nuova Zelanda (2011), Norvegia(1996), Brasile (2005),
Russia (1999), Alaska (1999), Louisiana (2007)
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Air Gun

Sometimes Sperm Whales (Physeter macrocephalus)
Cannot Find Their Way Back to the High Seas: A
Multidisciplinary Study on a Mass Stranding

Sandro Mazzariol'*, Giovanni Di Guardo”, Antonio Petrella’, Letizia Marsili*, Cristina M. Fossi”, Claudio
Leonzio®, Nicola Zizzo®, Salvatrice Vizzini®, Stefania Gaspari’, Gianni Pavan®, Michela Podesta®, Fulvio
Garibaldi'’, Margherita Ferrante'’, Chiara Copat'’, Donato Traversa®, Federica Marcer'?, Sabina
Airoldi'?, Alexandros Frantzis'*, Yara De Beraldo Quirés'®, Bruno Cozzi'?, Antonio Fernindez'*®

1 Departrent of Public Mealth, Comparathe Pathology and Veterinary Wyglere, Universey of Padus, Legnara, aly 2 Deparsment of Comparative Blomedca Scences

Tecama, Teramao, taly, 3 htituto Jooprofilattcn Sperimentale delly Pugla e della Basdicata, Foggly, Italy, 4 Departmment of Lrivironmensal Science, Unisersity

of Sena, Sena, Baly, S Department of Veterinary Public Mealth, Uiy lar, Valerzaro, taly, 6Department of Larth and Marine Science, Unwvenity of Palerma
Falermo, taly, 7 Department of Evalutionary Biclogy, University of Frenae, Firenze, Zaly, 8 Cepanment of Animal Bidlogy, Imerdisciplinary Conter for Bioaooustics
University of Pavia, Favia, aly, 9 Museun of Natural History of Milan, MiRng, italy, 10 Depantment for the Study Terrinoey and its Resources, University of Genova, Gencva

tay, 11 Department of Angtomy, Diagnostc Pathcl k Mecicre, ygere and Pubiic Mealn, Univerddty of Catanla, Catanla, aly, 12 Departmene of

apermental Veserinary Scence, Universty of Padus, Legnato Italy, 13 Tethys Ressarch Insttute, Miang, Baly, 14Peagos Cetacean Research Instiune, Voulagmend

Greece, 13 Departrert of Mopiclogy, Universty of Las Pamas ce Gean Canaca, Las Pamas, Spain

Abstract

Background: Mass strandings of sperm whales {Physeter macroceéphalus) remain peculias and rather unexplained events,
which rarely occur in the Mediterranean Sea. Solar cycles and related changes in the geomagnetic field, variations in water
temperature and weather conditions, coast geographical features and human activities have been progosed as possible
causes. In December 2005, a pod of seven male sperm whales stranded along the Adriatic coast of Scuthermn Raly. This is the
sixth instance from 1555 in this basin.

Seismic surveys should also be regarded as
potential co-factors

May 2011



Nel 2011 sono state rinvenute in Puglia in pochi mesi 24 delfini spiaggiati E
verosimilmente si puo’ stimare che il numero reale si possa aggirare attorno ai 50
esemplari morti. Le cause sono imputabili al forte impatto antropico in alcuni tratti
dell’ Adriatico e dello Ionio, come ad esempio le indagini per le attivita’ estrattive, la

pesca di frodo, gli scarichi illegali e | eoperazioni di bonifica dall’ inquinamento.
WWEF Puglia

Puglia
Demenica, 01 Gennaio 2012 17:21 Woel(m‘ it
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“Legale | Serviziy | ViviLa Citta . | LaGazzetta.TV | Meteo | Viaggi. | Oroscopo | Bi

Sei in: La Gazzetta del Mezzogiorno.it ==

Dhscoite M rradus @ oie L strage silenziosa. Cinque delfini morti rinvenuti nelle
Strage di deifini acque dell’adriatico.

e ta rta rug he Fenomeno in crescita da studiare e censire.

di redazione | 13 luglio 2010

nel Molfettese

GEAPRESS - Quattro delfini in una settimana, trovati morti nella
riviera romagnola. Tre giovani vicino Ravenna ed un adulto a
Rimini. Dovrebbe essere necessario effettuare |'esame autoptico
per capire almeno alcune probabili cause di morte, tra cui quella
derivante dall'ingestione di materiale plastico causa di pericolose
e spesso mortali occlusioni intestinali. Il problema di queste
ingestioni riguarda anche le tartarughe marine (vedi articolo
GeaPress). Non € escluso che gli animali possano essere stati
tolti dalle reti issate dai pescatori e le carcasse lasciate in mare.
E’ stata questa, tra l'altro, la fine che ha avuto un quinto delfino
rinvenuto nell’adriatico meridionale nei pressi di Capomarino
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Tav. 1 - Inquadramento generale delle aree di progetto
Scala 1:3.500.000

Spectrum Geo
(UK)

Petroceltic
(Irlanda)

Ispezioni
sismiche
in Adriatico

Mar Tirreno




2. ESTRAZIONE



Fanghi e tluidi perforanti

Eliminare scarti rocciosi, controllare
pressione, sigillare aperture porose,
lubrificare, raffreddare, guidare
cementificazione

Composizione chimica segreta

Tossicti - oltre 500 sostanze possibili

Difficili e costosi da smaltire
Contaminano acque e terreni




“Ingredienti”

 guar gum derivative ¢ diesel fuel * fumaric acid
* adipic acid * benzene ¢ ethylbenzine
» methyl tert-butyl ether  naphthalene
e tolulene * zylene
 sodium hydroxide ¢ poly aromatic hydrocarbons
* boric acid ¢ ethylene glycol
» monoethanolamine ¢ isoprophanol
* diethanolamine ¢ hydrochloric acid
e dlammonnium peroxidisulfate
e 2-bromo-2nitrol, 3-propanediol
* polynuclear aromatic hydrocarbons
» methanol * propargyl alcohol ¢ lubricants



U.S. ENVIRONMENTAL PROTECTION AGENCY

RadTown USA

Contact Us Search: () All EPA @® This Area { (
You are here: EPA Home » RadTown USA » Radioactive Wastes from Oil and Gas Drilling

Radioactive Wastes from Oil and Gas Drilling
This page describes the radicactive waste created during the oil

and gas drilling process. Transportation:

Radioactive wastes from oil and gas drilling take the form of produced water, drilling mud, sludge,
slimes, or evaporation ponds and pits. It can also concentrate in the mineral scales that form in
pipes (pipe scale), storage tanks, or other extraction equipment. Radionuclides in these wastes are
primarily radium-226, radium-228, and radon gas. The radon is released to the atmosphere, while

the produced water and mud containing radium are placed in ponds or pits for evaporation, re-use,
or recovery.

“Waste pit of drilling
mud
byproduct from mining
operations
including rock debris,
drill bit lubricants,
and possibly residual
radioactive material”




Ohio, USA

Cedimenti: uso, pressioni sotterranee, materiale corrosivo

693 of Ohio’s wells failed Ohio: 65,000 pozzi
inspections in 2011 2011: 6800 ispezionati

oseph January 5, 2012 - 14 Comments

10% del totale

) Recommend 233 people recommend this. Be the first of your friends.

Well operation causing pollution and contamination — 131 violations

e Other pollution and contamination related — 24

e Defective casing, leaking well — 55 violations

¢ No SPCC dike/or failure to keep dike free of water or oil — 53 violations

» Well insufficiently equipped to prevent escape of oil and gas — 51 violations

e Unlawful venting or flaring of gas — 27 violations

e Dike or pit not able to prevent escape of brine or other wastes — 19
violations

e Unlawful method of storage or disposal of brine or other wastes — 18
violations

e Failure to keep dike or pit free of brine or other wastes — 16 violations



Alberta, Canada
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Figure 14: Casing Integrity Check History

Imperial Oil

casing = rivestimento

3% 1" anno di pozzi esaminati ha difetti strutturali



Archer

A global challenge

% of wells with integrity issues

Gulf of Mexico North Sea, UK

North Sea, Norway

45%

6,650 wells®

et wall risgrty. © Ascher 20

60% di tutti i pozzi del
golfo del Messico
dopo 30 anni di uso
avra problemi di integrita’
struttrale

Golfo del Messico:
45% dei pozzi esaminati ha
problemi di integrita’
strutturale
60
o 50
s W
5
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Well age, years

~ Wells with SCP by age. Statistics from the United States Mineral Management
Service (MMS) show the percentage of wells with SCP for wells in the outer
continental shelf (OCS) area of the Gulf of Mexico, grouped by age of the wells.
These data do not include wells in state waters or land locations.



ENI: “Perdite sono frequenti”
Avmdmg L aks in Underground Gas Storage

Schlumberger

n It

alian wells using

\(‘

CHALLENGE

Minimize the risk of leaks from under-
ground gas storage (UGS) wells in urban
Italy with strict environmental regulations.

SOLUTION

Apply FUTUR* self-healing cement technol-
ogy, a responsive cement blend with self-
healing properties that are automatically
activated upon exposure to hydrocarbons.

RESULTS

Completed wells without surface leaks.
Achieved an excellent cement bond ex-
pected to last for the life of the facilities.

Case Study: Long-Term Zonal Isolation in

UGS Wells, Italy

FUTUR self-healing cement technology ensures
long-term well integrity in Italy

Challenge: Create long-term isolation in underground gas storage (UGS) wells in
an area with strict environmental regulations where surface leaks are common

occurrences.

Consistent leaks in storage wells

UGS wells help store natural gas and reduce the risk of service interruption. They often cross
multiple hydrocarbon zones and have long lifetimes (80+ years). In Europe, these sites are mostly
depleted gas reservoirs into which gas from other sites has been injected.

Operating on behalf of Stogit, Eni worked with Italian depleted gas production reservoirs at aver-
age depths of 1,000 to 1,500 m [3,280 to 4,921 ft]. High injection pressures, high production rates,
and frequent changes in temperature and pressure caused sustained casing pressure (SCP) that
compromised well integrity. Leaks were common. Regulations also required low SCP thresholds
near urban areas (facilities are located just 80 km [50 mi] from Milan, Italy).

Eni sought to improve its cementing strategy with better isolating properties.

Self-healing cement blend

To counteract gas leakage caused by changes in pressure and temperature after the cementing
process, Eni chose to use FUTUR cement, a cement blend with intrinsic self-healing properties
automatically activated by hydrocarbon exposure. This technology protects against hydrocarbon
leaks and SCP at the wellhead. Pumped and placed as part of a primary cementing operation,
the FUTUR cement sheath forms an added isolation barrier above the reservoir. If the sheath be-
comes damaged, FUTUR cement responds within hours by swelling to close gaps and flow paths.

For the Eni wells, a 1,700-kg/m3 [14.2 Ibm/galUS] FUTUR system was used, including the D600G
GASBLOK* gas migration additive. The team placed 14 m3[118 bbl] of slurry behind a 17.78-cm
[7-in] liner| Over a 3-year period, 26 wells were cementeq with FUTUR self-healing technology.

Restored well integrity

The FUTUR system provided the required level of zonal isolation for the 26 wells. The hydraulic
integrity of each was completely maintained—no SCP was experienced after the implementation
of FUTUR technology. These successful operations also eliminated the costs related to remedial
cementing operations and lost inventory.



Sistemati 26 pozzi in 3 anni

circa 10 I’'anno



Sistemati 26 pozzi in 3 anni
circa 10 I’'anno
in Italia ci sono almeno

1.542 pozzi produttivi e 352 di stoccaggio!!

Quanti anni per sistemarli tutti???



Inquinamento del mare
E’ prassi ORDINARIA il rigetto in mare di fanghi perforanti

benzene, toluene, xylene, ethylbenzene, (BTEX), nitrati, cadmio, cromo, bario,
arsenico, mercurio, piombo, zinco, rame, anidride carbonica, idrogeno solforato

ACQUE DI SCARTO: sali, radon, biocidi, anti-corrosivi, idrocarburi

1 barile di petrolio = 10 barili di acque di scarto - EPA

Discharges of oil from the oil and gas industry
in Norway, 1997-2006

tonnes

3500

3000

LLLLLLLLLL

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

o o

m Produced water m Displacement and drainage water

Source: Norwegian Pollution Control Authority, 2007
www.environment.no
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Riversamenti a Ragusa, 2009

Vega Oil: nuova inchiesta.

La magistratura apre wun nuova inchiesta sulla piattaforma
petrolifera ancorata a largo delle coste ragusane. L'accusa é quella di
aver riversato in mare migliaia di tonnellate di petrolio.

- W
r‘ ] ."/;/ i &

La piattaforma Vega, da anni in mezzo al mare sotto la gestione e la
supervisione di Edison, torna di nuovo sotto inchiesta.

Per la seconda volta, infatti, la magistratura ha deciso di indagare
sull’imponente infrastruttura petrolifera.

100.000 tonnellate di petrolio



Riversamenti a Ragusa, 2010

MODICA - 06/05/2010
Pozzallo: sarebbero stati scaricati in mare rifiuti pericolosi

Pozzallo: inquinamento Vega oil, Edison
chiamata a giudizio

Il reato sarebbe stato commesso per risparmiare decine di milioni di euro

Antonio Di Raimondo

. Avrebbero causato danni pesanti

all’ecosistema del tratto di mare antistante
Pozzallo, a causa dello sversamento in mare,
in maniera illecita, di rifiuti speciali pericolosi
dalla piattaforma galleggiante Vega. Tutto
questo per risparmiare decine di milioni di
euro.

Devono difendersi dal reato di inquinamento
ambientale Marcello Costa, direttore
responsabile della Vega; Michele Giannone e
Lavadera Lubrano, comandanti pro tempore della Vega Oil; Angelo Maione, responsabile per |a sicurezza e
I"ambiente del sito di coltivazione e produzione mineraria Campo Vega; Umberto Quadrino, amministratore
delegato della Edison S.p.A., proprietaria del galleggiante «Vega Qil», annesso al sito di coltivazione e
produzione mineraria del Campo Vega, di cui & societa concessionaria, e Andrea Cosulich, amministratore
delegato della «Fratelli Cosulich S.p.A.», societa armatrice del galleggiante.




Pesci al mercurio

Pesci e crostacei amano le piattaforme

Mercurio nei sedimenti per 12 anni

Danni al cervello di bimbi e feti

sistema circolatorio ed immunitario

Bioaccumulo

1996: studio governo federale USA
GOOMEX Golfo del Messico

Mercurio: 25 volte superiore
alla media per pesci vicino ai pozzi

Problemi riproduttivi



GOOMEX/Mare del nord
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Follow the common fisheries policy online
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Rig shrimp test high for : :
mercury Oil platforms in the North Sea

harm fish
By BEN RAINES and BILL FINCH 2011-05-24. 18:22 | Updated: 2011-06-01. 10:27
Staff Reporters SR E T AT D TR RS T e
01/27/02 Fish living near offshore oil platforms are just as sick as fish in highly

polluted areas close to point sources at the coast, a team of Norwegian

A Mobile Register analysis of government data indicates that mercury and Swedish scientists conclude in a study published this week.

levels in fish and shrimp caught near three gas rigs in the Gulf of Mexico

mirror the elevated mercury levels in sediments beneath the rigs. “Our results show that effects from oil production at sea must be taken into
) ) ) account in the assessments of threats to fish stocks, just like overfishing,
Shrimp caught near the most contaminated rig had average mercury climate change and eutrophication,” said Lennart Balk, one of the authors, in

levels at least 25 times higher than levels in shrimp samples from Mobile
Bay and the Mississippi Sound and at least five times higher than average

a statement.

shrimp levels recorded in Galveston Bay, Texas. The researchers studied the health of cod and haddock in two areas of the
— - . North Sea with varying intensity in oil production, and compared these results
Government records clearly state that drilling operations are responsible with an area in the North sea without oil drilling and an area near Iceland.

for surprisingly high mercury levels seen in sediments around those rigs.

The marine life tissue data, representing more than 700 separate samples
of fish, shrimp, crabs and other sea creatures, was collected by scientists
working for the federal Minerals Management Service, which is charged The study was published in the journal PLoS ONE.
with overseeing the U.S. oil and gas industry.

Enzymes, antioxidants, fatty acids and DNA in the fish were most affected i
the area where oil production was most intense.

Axel Naver

The data was used to support the conclusions of the first phase of the Reference: Balk L, Hylland K, Hansson T, Bemtssen MHG, Beyer J, et al.
massive MMS Gulf of Mexico Offshore Operations Monitoring Experiment,
or GOOMEX, which is attempting to track the environmental effects of oil
and gas wells in the Gulf.

(2011) Biomarkers in Natural Fish Populations Indicate Adverse Biological
Effects of Offshore Oil Production. PLoS ONE 6(5): e19735.
doi:10.1371/iournal_none 0019735



Mercury arising from oil and gas
production in the United

Kingdom and UK continental
shelf

Published data for the UK indicate that 205-215 kg/yr of mercury released to the environment is associated
with extraction of oil and gas in the UK sector of the North Sea, although there are likely to be significant
year-on-year variations. Of this estimated release, 186 kg Hg/yr is discharged to the North Sea with
produced water and 7 kg Hg/yr is released to the atmosphere from gas flaring and usage at the production
platform. Approximately 12-22 kg Hg/yr is discharged to the North Sea in barite based drilling wastes.

L'UNIONE SARDA.it > Cronache dalla Sardegna > Sarroch, inchiesta sull'inquinamento Le cozze sono contaminate dal petrolio

v A ;‘bunnl.

Sarroch, inchiesta sull'inquinamento
Le cozze sono contaminate dal petrolio

Usa Google
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Previsioni meteo

Sardegna comune per
comune

Guarda 'Agenda
Tutto su trasporti e
appuntamenti

Guida Spiagge
La guida alle spiagge
della Sardegna

Il pm Emanuele Secci ha disposto ulteriori verifiche
per capire come stanno le acque della costa tra
Capoterra e Sarroch. In quel tratto di mare sono
state rilevate alte percentuali di idrocarburi nei
mitili.

Non ci sono indagati ma l'inchiesta, aperta dopo la
proiezione del film "Oil" sulla Saras prosegue. Il Pm
Secci vuole capire quanto e sia inquinato il tratto di
mare tra Capoterra e Sarroch. In quel pezzo di costa

sono state trovate percentuali di idrocarburi nelle cozze. A certificare lo stato di inquinamento una
consulenza degli esperti dell'Universita di Cagliari consegnata alla Procura. Che continua, appunto le
indagini per verificare eventuali tracce di inquinamento ambientale in una tratto di mare aperto alle attivita

industriali.



Oil rigs do not serve as natural, healthy habitat, but instead cook up
a toxic soup for the marine life unknowingly attracted to them.

Le piattaforme 1n mare non sono un habitat naturale e sano, piuttosto
generano una minestra tossica alla vita marina che inavvertitamente
vie attratta

Linda Sheehan,
California Coastkeeper Alliance

una piattaforma nel mare
90,000 tonnellate di
inquinanti nella sua vita

Danni a1 sedimenti marini,
pesca, turismo, uomo

Adriatico: 600,000 tonnellate
1" anno di rifiuti petroliferi







Maggio 2008 - il pozzo esplorativo

Spiaggia "Turchino” Spiaggia "Turchino"




Estate 2008

IL SINDACO DI SAN VITO PRONTO A DENUNCIARE PER PROCURATO ALLARME

Le analisi dell’Arta confermano: «idrocarburi al
Turchino»

ARTA

AGENZIA REGIONALE PFR LA TUTELA DELL"AMBIENTE

DIPARTIMENTO PROVINCIALE D1 CHIETI
Cod. Finc.: 91030700652 - P LV.A - 01599980685

Yago T
RAPPORTO DI PROVA RIFIUTI
Codice Campione 2002 Rif. verbale di prelievo:03 del: 06/05/2008
Prelevato il 06/05/2008 Alle ore:14:15
. Campione di SASSO IMPREGNATO DI SOSTANZA O1.EOSA
b Richicdente Comune di San Vito Chistino
rocarburi pesanti C > B ]
Tipologia controllo: CARATTERIZZAZIONE
Prelevato da Tecnici ARTA Chieti
Luogo di prelievo  Lungo la spiaggia calata turchino
Data in cui il ione ¢& stato in lab io  06/05/2008
Tipologia di analisi: Chimico- Fisiche
. ) . PARAMETRI UNITA' DI RISULTATO' METODICA
: ! MISURA
rl I I I a a I I 01 Magglo 008 RICERCA IDROCARBURI Esito positivo per idrocarburi pesanti C > 12 Quad. IRSA 63
NOTE: Note: Le determinazioni sono riferite al campiona tal quale.
N.D. = nnn rinsahiia. Al di sattn dal imita dl dlavahilith dal matndn
N.R. = non rilevabile, assants.
1-11 risultato delle determinazioni degli analiti non quantificabili perché assenti o presenti in
concentrazioni troppo basse, viene espreaso come inferiore al limite di rivelabilita del metodo.
GIUDIZIO: E' stata riscontrata lu presenza di idrocarbun pesanti ( C > 12).
DATA REFERTO; 09/05/2008

ol laboratario &' snalisi)

Firma Analista o 4& Firma Resp ile del Settore L M
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solo il campione sonoposto ed
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3. “IL FONDO DEL BARILE”

ENI - GENNAIO 2008



Petrolio italiano

Amaro:  Ricco di impurita’ e gas sulfurei
Pesante:  Molecole troppo lunghe per farci la benzina
Il petrolio migliore e’ dolce e leggero

[l nostro e’ fanghiglia corrosiva, melmosa,
densa, maleodorante

Ombrina: indice API 17
(min ~ 8, max ~ 50)

Ombrina: 20-40 milioni di barili di petrolio su 24 anni
2-4 settimane di fabbisogno nazionale



_ Problerm del petrolio amaro

Qualita’ bassa della benzina

Inquina - Corrosivo

Difficile da trasportare

Tubo corroso da petrolio saturo di
zolfo

Eliminare lo zolfo in loco

Desolforatore “Centro Oli”

Vita media di tubatura progettata

er durare 100 anni se esposto
e . P Idrogeno Solforato



Desolforazione in terra?

b




O 1n mare?




O sulla nave desolforatore?

Brindisi (ENI) - Rocca San Giovanni (MOG - sconfitta)



Floating production storage and offloading

From Wikipedia, the free encyclopedia

A floating production, storage and offloading (FPSO) unit is a floating vessel used by the offshore industry for the processing of hydrocarbons and for storage of oil. A
FPSO vessel is designed to receive hydrocarbons produced from nearby platforms or subsea template, process them, and store oil until it can be offloaded onto a tanker or
transported through a pipeline. FPSOs are preferred in frontier offshore regions as they are easy to install, and do not require a local pipeline infrastructure to export oil.
FPSOs can be a conversion of an oil tanker or can be a vessel built specially for the application. A vessel used only to store oil (without processing it) is referred to as a

floating storage and offloading vessel (FSO).




La FPSO per I’ Abruzzo
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Morandi, MOG

Sulla nave (che non sara a «poca distanza» dalla
piattaforma, bensi a non meno di 7 km da questa e di 12
Km dalla costa) ci si limitera a separare I'olio da acqua e

gas. La scelta di svolgere queste attivita su una nave, e
non sulla terraferma come avviene nella stragrande
maggioranza dei casi e dei Paesi, comporta un maggior
costo per la compagnia e un minore impatto per il
territorio.



Perche’ la “scelta”FPSO di Ombrina?

RNS Number:7752T
Mediterranean Qil & Gas Plc
27 March 2007

Mediterranean Oil & Gas Plc (AIM: MOG)

Unaudited Interim Resulte far tha Qiv Mnnth Derind endina 1 Neramher 2NNA

Ombrina Mare
27 March 2007

The Ombrina Mare oil discovery holds best estimate contingent resources of
27.5MMstb of oil and best estimate STOIIP of 160MMstb. It is located 7km
offshore in 20m of water, near ENI's Miglianico discovery and Edison's giant
Rospo Mare field. It is also located only approximately 25km from a proposed
onshore storage site which will hold the oil before transferring the oil for
treatment to the Miglianico oil plant and finally to export from Ortona Harbour.

The economics of developing Ombrina Mare are greatly enhanced by proximity to
storage and transport infrastructure and, most importantly, to the refinery.
The field also has potential for considerable upside with high estimate STOIIP
of 337MMstb in place and related high estimate contingent oil resources of
64MMstb. There are two further satellite oil prospects and three gas leads that
potentially could be developed in conjunction with the main field.



Perche’ la “scelta” FPSO di Ombrina?

RNS Number:7752T
Mediterranean Qil & Gas Plc
27 March 2007

Mediterranean Oil & Gas Plc (AIM: MOG)

Unaudited Interim Resulte far tha Qiv Mnnth Derind endina 1 Neramher 2NNA

Ombrina Mare
27 March 2007

The Ombrina Mare oil discovery holds best estimate contingent resources of
27.5MMstb of oil and best estimate STOIIP of 160MMstb. It is located 7km
offshore in 20m of water, near ENI's Miglianico discovery and Edison's giant
Rospo Mare field. It is also located only approximately 25km from a proposed
onshore storage site which will hold the oil before transferring the oil for
treatment to the Miglianico oil plant and finally to export from Ortona Harbour.

The economics of developing Ombrina Mare are greatly enhanced by proximity to
storage and transport infrastructure and, most importantly, to the refinery.
The field also has potential for considerable upside with high estimate STOIIP
of 337MMstb in place and related high estimate contingent oil resources of
64MMstb. There are two further satellite oil prospects and three gas leads that
potentially could be developed in conjunction with the main field.

Perche’ senza il centro oli di Ortona non sapevano dove
desolforare il greggio!
Se non si puo’ in terraferma e allora facciamolo in mare!



Morandi, MOG

Sulla nave (che non sara a «poca distanza» dalla
piattaforma, bensi a non meno di 7 km da questa e di 12
Km dalla costa) ci si limitera a separare I'olio da acqua e

gas. La scelta di svolgere queste attivita su una nave, e
non sulla terraferma come avviene nella stragrande
maggioranza dei casi e dei Paesi, comporta un maggior
costo per la compagnia e un minore impatto per il
territorio.



“Separare” olio e gas?

Idro-desulfurizzazione

Processo Claus:

4H,S + 2S0,

¢«— Furnace > ¢ Catalytic Section ——>

1
Liquid Sulfur

o

— 250, +2H,0

— [3s,+4H,0

RESIDUI DI H,S

1000 C, alta pressione, forti dosi di acqua
gas volatili e altamente infiammabili, processi termici
e catalitici (cobalto, molibdenio)



Circa 200 tonnellate di materiale
di scarto al giorno

Setres Producron Welteadn



Morandi, MOG

“il trattamento concorrera alla produzione di zolfo solido
utilizzato dalle industrie farmaceutica, agricola e alimentare”

Ma non era solo separazione???



Wall Street Journal

Excess Sulfur Presents Perplexing Problem For Oil and Gas Companies Worldwide

Finding a home for vast amounts of excess sulphur recovered
from petroleum and natural gas is turning out to be a perplexing
problem for oil and gas companies - Wall Street Journal.

sovrapproduzione mondiale di zolfo




4. INQUINANTI



L’ idrogeno solforato

Gas incolore, facilmente infiammabile

Tossicita’ paragonabile al cianuro

Impedisce all’ ossigeno di arrivare alle cellule
Sgradevole odore di uova marce

Maggior gas di risulta dell” opera di
raffinamento del petrolio

Forte inquinante

Cancerogeno, mutagenico

H,S



Evidence That Hydrogen Sulfide Is a Genotoxic Agent

Matias S. Attene-Ramos,! Elizabeth D. Wagner,2 Michael J. Plewa,2:4
and H. Rex Gaskins1:3:4:5

Departments of 'Animal Sciences, “Crop Sciences, and *Pathobiology, “Division of Nutritional Sciences,

and °Institute for Genomic Biology, University of lllinois, Urbana, lllinois
Molecular Cancer Biology 4-9 (2006)

Hydrogen sulfide-induces DNA damage and changes in
apoptotic gene expression in human lung
fibroblast cells

Rajamanickam Baskar, Ling Li, and Philip Keith Moore'
Cardiovascular Biology Research Group, Department of Pharmacology, Yong Loo Lin School of
Medicine, National University of Singapore, Singapore
Faseb Journal 21-247 (2007)
Medline/PubMed Citation | Related Articles in PubMed | Download to Citation Manager
Cell Biology International (2010) 34, 565-572 (Printed in Great Britain)

» Enhanced Full Text

Hydrogen sulfide induces human colon cancer cell =
proliferation: role of Akt, ERK and p21 » Legacy HTML

» Send to a friend

Wen-Jie Cal“', Ming-Jie Wangt, Li-Hua Ju*, Cheng Wang* and Yi-Chun Zhut
» Add a comment

*Department of Basic Medicine, University of Shanghai for Science and Technology,
Shanghai 200093, Peoples Republic of China, and tDepartment of Physiology and Pathophysiology, Fudan

University Shanghai Medical College, Shanghai 200032, Peoples Republic of China
Cell Bio 34 565-572 (2010)



Altre sostanze

BTEX - benzene, toluene, etilbenzene, xylene,
VOC - composti organici volatili
PAH - idrocarburi policiclici aromatici

Cancerogeni, fertilita’ sviluppo fetale
sistema nervoso centrale, anemia, leucemia, mutazioni

The American Petroleum Institute (API) stated in 1948 that
"1t 1s generally considered that the only absolutely safe
concentration for benzene is zero .



NICCUGAS ITALASPA o MIDOWGAS ITALAS P A

Fraga Oviing Maw

Pragen) Oniwing Wire

P v
M) Baiensone
PSS A0S
’ - Livell 3 Concanaacne ¥ sk
- o Vocwts Caps
Metoss A BV Ara
N Dowvws 14
Passc ¢ pagha 70 v
v — L4
VQunaroe ML (o )
o Pararod's Puin wls fubih S 3 % . .
W I "
Ve wamierer 2 % gt
’ Viors veaswo § 13 pgre
- Tavola 7 o
Tevah 3
- -

VALLEWD

0N AWDD  AOMC MO ATINO  ADO00 MO NS ww awee

MEDOLGAS ITALM S P A

MELON TALMWSFA

" o Orreema Mae

Pragess Oraona Mawe
Sas ganore dela 4 sgeryoe
O anind e by

Siradariore dela dapenikne
4 Ingarurt srcetero

Duomwss 14 bw o 14 4y

Passec ¢/ poghe 71

Tavola 1A

VALLEVD '»

P U T T ——— —en

T™ W

Dati Ombrina: NOx o | Dati O.mbrina: CO



Science 7 October 1977:
Vol. 198 no. 4312 pp. 51-53
DOI: 10.1126/science.897679
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Cancer mortality in U.S. counties with petroleum industries

W] Blot, LA Brinton, JF Fraumeni Jr, B) Stone

ABSTRACT

petroleum industry is most heavily concentrated. Male residents of these counties experienced

significantly higher rates for cancers of the lung, the nasal cavity and sinuses, and the skin

(including malignant melanoma) compared to male residents of counties with similar demographic

Female Lung Cancer Mortality and Sex Ratios at Birth near a
Petroleum Refinery Plant

Chun-Yuh Yang®, Bi-Hua Cheng”, Te-Yao Hsu®, Shang-Shyue Tsai®, Chung-Feng Hung®, Trong-Neng

Wwu®

* School of Public Health, Kaohsiung Medical College, Kaohsiung, Taiwan

¢ Departmel
Received 8

http://dx.doi
4 Permiss

Abstract

This study was conducted to assess whether female mortality from lung cancer is associated with
residence in communities adjacent to a petroleum refinery plant and whether petroleum air pollution could
affect the sex ratios of births. The Kaohsiung Refinery of the Chinese Petroleum Corp. is the oldest oil
refinery in Taiwan and is located between the Tso-Ying and the Nan-Tzu municipalities. Standardized
mortality ratios (SMRs) for female lung cancer and sex ratios of births were calculated for each
municipality for the ﬁrs 1971-1996. Cumulative-sum techniques were used to detect the occurrence of

changes in the SMRs. The study results show that mortality from female lung cancer rose gradually about
30 to 37 years after the operation of a petroleum refinery plant began. However, the association between

exposure to the petroleum air pollution and abnormal sex ratios at birth was not significant.



ANNAL

0 THE NEW YORK
ACADEMY OF SCIENCES

Monitoring of DNA Damage in Individuals Exposed to Petroleum

Hydrocarbons in Ecuador

César Paz—y-Miﬁo" '2, | Keywords:

Melissa Arévalo1‘2, M: hydrocarbons; DNA; chromosomes; Comet Assay; chromesomal alterations test; genotoxicity; cancer; malformations; CYP 1A1; MSH2

Séanchez'*

Currently, it is known that several chemical agents used or generated by the oil industry are classified as mutagens and/or carcinogens.

Among these we have gasoline, diesel, butane gas, styrene, benzene, chloroform, and others. Studies have verified that these chemicals

Article first published ¢

have effects in fertility (abortions, sterility); produce various upheavals, such as dizziness, nausea, muscular pain; and produce chromosomé

DOI: 10.1196/annals.1 damage at the DNA level, which in the long or medium run, can develop into cancer and leukemia. The genetic damage in exposed

individuals was measured by means of the comet test, chromosomal alterations test, and the study of the CYP 1A1 and MSH2 genes. Thest

metheds were applied to determine the genotoxicity of hydrocarbons and their residue in human beings. When conducting these tests on the

than the individuals from the control populations (P< 0.001). Thus, it can be determined that populations that are exposed to hydrocarbons

are susceptible to developing genetic damage. Therefore, risk groups can be determined in certain zones where the oil impact has been

Journal of Epid

sology and C,

ity Health 1997;51:151-159

151

Hazard proximities of childhood cancers in
Great Britain from 1953-80

E G Knox, E A Gilman

Abstract

Study objectives - Firstly, to examine re-
lationships between the birth and death
addresses of children dying from leuk-
aanhandminGrmBrluin,andthe

birth and death, the proximity effect was
limited to the birth addresses.
Conclusions - Childhood cancers are geo-
graphically associated with two main types
of industrial atmospheric effluent namely:
(1) petroleum derived volatiles and (2) kiln
and furnace smoke and gases, and efflu-
ents from internal combustion engines.

(J Epidemiol Community Health 1997;51:151-159)




CANCER MORTALITY AND RESIDENCE NEAR
PETROCHEMICAL INDUSTRIES IN TAIWAN

Abstract

An ecologic study design was used to investigate the relationship between cancer risks and residence in
communities adjacent to petrochemical industrial counties (PICs). Directly age-adjusted mortality rates for
cancer during 1582-1591 among 16 counties characterized by a heavy concentration of petrochemical
industries were compared to rates among 16 matched counties with similar concentration of

nonpetrochemical manufacturing industries, urbanization level, and demographic characteristics. An excess
confounding variables such as urbanization, socioeconomic class, or employment in nonpetrochemica
i iclated with residence near petrochemical

+ Mortality among workers employed in petroleum refining and

petrochemical plants.
(PMID:7373449)

Related Art Short communication

Scand J Work Environ Health 2009;35(5):.397-399

| Abstract | citations i | Biornt

Thomas TL, Decoufle P, Moure-Eraso R

Journal of Occupational Medicine. : Official Publication of the

T ) | Arti . . .
ype: Jouma fArtice Suggested excess of occupational cancers in Norwegian offshore workers:

Abstract preliminary results from the Cancer Registry Offshore Cohort

by Gjoril Bergva Aas, MSoc,' Bjarte Aagnes, Cand mag,’ Leif Age Strand, MSc, Tom K Grimsrud, MD !
The cause-specific mortality experience of 3,105 mem

International Union was examined to determine if ther

may be indicative of hazardous agents in the work em Aas GB, Aagnes B, Strand LA, Grimsrud TK. Suggested excess of occupational cancers in Norwegian offshore

that were reported by locals in Texas between 1947 ai
records, and proportionate mortality was analyzed in ¢
cancers of the liver and biliary passages, pancreas, lul
petrochemical plant workers; however, risks did not in
relative frequencies of stomach cancer, cancer of the t
confined to white males in the same category who hac
Excess deaths from stomach cancer and brain cancer
employed at one specific oil refinery and petrochemice
of the stomach were greater than expected among wh
cancer among nonwhites was found at an additional p
industry may be at increased risk of certain cancers al

workers: preliminary results from the Cancer Registry Offshore Cohort. Scand J Work Environ Health.
2009;35(5):397-399.

Objective The aim of this communication was to report the overall incidence of cancer in a cohort of male
Norwegian offshore oil workers.

Methods The Offshore Cohort was comprised of >25 000 men who were employed at installations in the North
Sea in the period 1965-1999, and who respended to a questionnaire that included work history offshore, other
occupational experience, education, leisure-lime activities, and lifestyle factors. Calculating standardized inci-
dence ratios (SIR), we compared the number of prospective incident cancers diagnosed between 1999 and 2005
with those expected for age-, gender- and period-specific rates in the general Norwegian population.

Results The overalf cancer incidence did not differ from that of the reference population [SIR=1.0, 95%
confidence interval (95% CI) 1.0-1.1, N=695]. There were indications of excess risks of acute myeloid leukemia
(SIR=2.0, 95% CI 1.0-3.7) and cancer of the pleura (SIR=2.2, 95% C1 0.9-4.6). No data on occupational history
was used in these preliminary analyses.

Conclusions The cohort was relatively young and an extended observation period would be important for
in-depth analyses. The suggested excess of leukemia and cancer of the pleura may be linked to occupational
exposure during employment offshore; this issue needs to be addressed in further studies.

Keyterms cancer ofthe pleura; leukemia; prospective cohort study; short communication; upstream petroleum
industry.
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Exxon-Mobil, Chevron, BP, Shell etc
Los Angeles Times - ogni 3 mesi

CHEMICALS KNOWN TO THE STATE OF CALIFORNIA TO CAUSE CANCER,
BIRTH DEFECTS OR OTHER REPRODUCTIVE HARM ARE
CONTAINED IN CRUDE OIL, GASOLINE, DIESEL FUEL
AND OTHER PETROLEUM PRODUCTS AND BYPRODUCTS.

Chemicals known to the State of California to cause cancer,
S birth defects or other reproductive harm are also contained
| 'WA‘RNING | in and around oil fields, service stations, refineries,

‘ ’ chemical plants, transport and storage
operations, including pipelines, marine terminals
and tank trucks, and other facilities and

| s equipment that manufacture, produce, handle,
| distribute, transport, store, sell or otherwise
bl gt transfer crude oil, gasoline, diesel fuel or other
| petroleum products or byproducts.




5. INCIDENTI?



Incidenti italiani

1994 Trecate (Novara)

Per 2-3 giorni
eruzione ininterrotta

50 km? terreni
agricoli impraticabili

Altro scoppio 2006
Mais biologico???

ENI




Trecate, 1994




Trecate, 1994




Trecate, 1994




Policoro, 1991:




Policoro, 1991:




Genova, 1991

ricambio acqua Mediterraneo 80 anni

vongole crostacei livelli di idrocarburi
come a Porto Marghera

Haven: “nessun” colpevole



. |
¥

Point Arkwright %01 L b

oo ! ..'1
; ]
Maroochy River /08
Py
Meoloolaba 5=+
- . _,.L:r &

=
.

> & r'f$'.1

Y Dicky Beach “Jl“ o
L _—'_—1Calnun dra ' ,
.. » H‘

v 4

W

Pacific Ocean

AUSTRALIA |1,

.| Bribie Island
gl B 11 March: Pacific Adventurer

AUSTRALIA
Caloundrall

Canberran

MICREOSOFT




Austrglia, 2009

35 milioni di litri

Pozzo Montara
due mesi e mezzo
di petrolio

“e—— DIL SLICK EXTENT

MONTARA PLATFORM

POSSIOLE SLICK ACMMANTS




Cina, 2010
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POSSIBLE OIL SLICKS
AND SHEEN

Envisat ASAR (Radar) Image Acquired July 18, 2010
Km

POSSIBLE OIL SLICKS ) 10 20 30 30 o "
AND SHEEN ; 2 1 2 oo
Backdrop: MODIS/Terra July 14, 2010 - NASA image data courtesy MODIS Rapid Response Team
Envisat ASAR copyright ESA 2010
Additional image processing and image analysis by SkyTruth

300 chilometri quadrati

10 mila allevamenti marini



Pozzo Frede,

Rio De Janeiro, Chevron



Russia, 2011

Capovolgimento di
struttura esplorativa

Condizioni proibitive
53 morti
5 milioni di tonnellate 1’ anno

riversate dall’ industria
petrolifera russa in mare
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xxon-Valdez, 1989




COLUMN ONE

Exxon Valdez oil spill lingers in Alaska

In one fishing village, residents say they've never recovered from the 1989 disaster. Now the Supreme Courtis hearing
arguments on whether the company should pay $2.5 billion in punitive damages.

By Tomas Alex Tizon
Los Angeles Times Staff Writer

February 27, 2008

dwindled
bankruptcies
suicides

Fish populations have

2009
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6. LEZIONI DAL GOLFO
DEL MESSICO




BP - Golfo del Messico, 2010

Il piu grande disastro della storia ambientale USA
20 miliardi di dollari perdite turismo
oltre 20 miliardi di danni
1.000.000.000 litri di petrolio
Foto taroccate, Report falsi
Disperanti illegali, Risarcimenti lenti
Ecosistema distrutto
11 morti

1 suicidio



4 Luglio 2010

OIL SLICKS
AND SHEEN
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RADARSAT-2 Image Acquired July 2, 2010
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Backdrop: MODIS/Aqua July 3, 2010 - NASA image data courtesy MODIS Rapid Response Team
RSAT-2 image data copyright MDA 2010 - courtesy of CSTARS

Additional image processing and image analysis by SkyTruth
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2013 - problemi risolti?



[l dispersante Corexit




[l dispersante Corexit

Corexit 9500-9527 : Exxon - Nalco (Goldman Sachs)

Dannoso alla salute
Danneggia membrane cellulari e epidermide
Lascia penetrare sostanze patogeniche

Tossico a1 globuli rossi del sangue, potenziali lacerazioni
Danni a1 reni e al fegato

Irritazione occhi, pelle, emoragie interne

Bioaccumulante,
Rimane negli esser1 viventi e sviluppa effetti nocivi nel tempo.

& miliardi di litr1



1. Zooplankton

,,,,,,

Tracce di idrocarburi, alla base della catena
alimentare



2. Killifish

Scarsa mobilita’ problemi riproduttivi, sviluppo
anormale, problemi cardiaci



3. Coralli

11 km di barriera corallina distrutta, indicatore
stato di salute del fondale marino, altamente
inquinato



4. Pesc1 e crostacei

k- h:-l

Senza occhi, con bubboni, lesioni, tumori, intrisi di
petrolio, gusci fragili, infezioni, sistema
immunitario indebolito



4. Pesc1 e crostacei




S5 Daily News
Home Animals Ancient World Energy Environment Cultures Space/Tech Water Weird

Odd Animal Deaths, Deformities Linked to Gulf Oil
Scientists befuddled by dolphin deaths, diseased fish.

Bataria Bay: prima 0.1%,
dopo 50% gamberetti con deformita’



5. Morie delfini

P i
CEAT S
Perdita di peso, anemia, danni a polmoni e fegato,

danni sistema immunitario, stress, aborti

714 /anno delfini morti vs. 74/anno



6. L' uomo: la mente

Community Attachment and Negative =
Affective States in the Context of the BP
Deepwater Horizon Disaster

Matthew R. Leel
Troy C. Blanchard1

1Louisiana State University, Baton Rouge, LA, USA
Matthew R. Lee, Louisiana State University, 126 Stubbs Hall, Baton Rouge, LA 70803
Abstract

This study advances research on the mental health impacts of disasters by
examining how a mainstay of the sociological literature, community attachment,
influences negative affective states such as anxiety and fear stimulated by a
technological disaster. Survey data were collected in three coastal Louisiana parishes
(counties) geographically proximate to the BP oil spill of 2010 while the oil was still
flowing. The data reveal that community attachment is associated with higher levels
of negative affect. This finding holds for those tied to the fishing and seafood
industry, those tied to the oil industry, and those having no immediate links to either
industry. These results highlight that although community attachment is essential for
community resilience, it can also be disruptive to individual well-being when
technological disasters occur in communities dependent on renewable and natural
resources.

Mental health troubles brewing along the Gulf Coast

Paura, ansieta’,
Nervosismo,
Incertezze

Disoccupazione
Perdita di mezzi
Stile di vita
Malattie

Indagine
40,000 residenti



6. L  uomo: il fisico

Gulf Oil Spill Cleanup Workers
Report Mysterious llinesses Year
After Disaster

Dermatiti, nausea, vomito, danni alla vista, al sistema respiratorio
gastrointestinale, urologico, sangue urine, naso, occhi, mal di testa,
Affaticamento, mancanza di concentrazione, diarrhea,

Danni sistemici
Alte concentrazioni di metano, H2S, benzene in atmosfera

Gulf Divers Experiencing Health Problems, Blood
Contaminated With Petroleum Hydrocarbons



6. L  uomo: il fisico

“All eight individuals tested had Ethylbenzene and m,p- Xylene in their
blood in excess of the NHANES g5th Percentile,” according to Subra’s
report. “Ethylbenzene, m,p-Xylene and Hexane are volatile organic
chemicals that are present in the BP Crude Oil. The blood of all three
females and five males had chemicals that are found in the BP
Crude Oil.”

I1 40% degli adulti lungo
una fascia
di 10km da riva riporta
sintomi di 1rritazioni
alla pelle e al sistema
respiratorio
dovuti allo scoppio.

Composti Organici
Volatili (VOC)
nel sangue

cancerogeni



iversity, Economy & Trade, Environ , Global Governance, Headlines, N al Re ces, North Americ

Smentlsts Deeply Concemed About BP Dlsaster ; Long—
Term Impact

My prediction is that we will be dealing with the impacts of this spill for
several decades to come and it will outlive me.
I won' t be here to see the recovery.

Dr. Ed Cake, Biologo e Oceanografo




Piattatorma Paguro, 1965

Ravenna 1965 - Agip 2 mesi e mezzo di
emissioni incontrollate di metano e acqua - 3 morti






Santa Barbara, 1969




Santa Barbara NewsPress Editor Thomas Storke:

“Never in my long lifetime have I ever seen such an aroused populace at the grassroots level.
This oil pollution has done something I have never seen before in Santa Barbara — it has united
citizens of all political persuasions in a truly nonpartisan cause.”

U.S. President Richard Nixon:

“What is involved is the use of our resources of the sea and of the land in a more effective way
and with more concern for preserving the beauty and the natural resources that are so important
to any kind of society that we want for the future.”

Dal 1969 nessuna nuova piattaforma e’ stata
costruita nei mari di California.



FSO Rospo Mare -Agosto 2005

CRONACHE

Petrolio in mare, tanta paura
ma il pericolo € scampato

Rientra I@emergenza sulla piattaforma petrolifera dopo I@incidente di sabato. La chiazza oleosa é stata
assorbita quasi del tutto durante le frenetiche operazioni coordinate dalla Capitaneria. E¢ stato evitato il
peggio, ma in porto restano i timori

di Monica Vignale




FSO Rospo Mare - Gennaio 2013

Petrolio in Adriatico: perdita di idrocarburi dalla
piattaforma Rospo Mare

MARTEDI 22 GENNAIO 2013 16:47 | REDAZIONE CHIETI - CRONACA

3 | W Tweet <7 g +1 )< 1 EiMi piace 81 m 58

Abruzzo.Una chiazza di idrocarburi
stimata in circa mille litri & stata
avvistata dall'equipaggio della nave di
stoccaggio Alba Marina, al campo
petrolifero Rospo Mare, al largo delle
coste tra Abruzzo e Molise.

Lo riferisce la Edison che opera alle
piattaforme petrolifere. La stessa
societa riferisce che ¢ scattata la
procedura di emergenza e che la
produzione ¢ stata subito fermata.
Non si hanno notizie della natura

Allarme disastro ambientale nell’Adriatico: 1000 litri di idrocarburi
versati nel mare

Chiazza di petrolio al largo dell’Abruzzo, la Edison: "Subito attivate le misure di
emergenza"

Una chiazza di idrocarburi stimata in circa mille litri & stata avvistata dall’equipaggio della nave di stoccaggio Alba
Marina nel campo petrolifero Rospo Mare, al largo delle coste tra Abruzzo e Molise. La Edison, societa che opera
nella piattaforma petrolifera, riferisce che € scattata la procedura di emergenza e che la produzione é stata subito
fermata. Ecco le dichiarazioni rilasciate al Centro da Stefano Amoroso, rsponsabile relazioni con la stampa di
Edison (a cura di Giuseppe Boi) L'articolo






Dopo due giorni ... fango e erbal!

Edison, nessuno sversamento di
petrolio in mare

Un 'falso allarme’ del quale 'non
. siamo pentiti' ha detto il direttore
idrocarburi di Edison, Nicola Monti

Un 'falso allarme' del quale 'non siamo pentiti'.
Lo ha detto il direttore idrocarburi di Edison,
Nicola Monti, in una conferenza stampa
convocata alla sede pescarese di Edison, sulla
vicenda della chiazza segnalata la sera di lunedi'
21 gennaio dalla nave stoccaggio Fso Alba
. Marina, di nuova generazione con doppio scafo.

“si e trattato non di petrolio ma
di fango e erba di origine
fluviale”

!



FPSO Maersk Ngujima Yin

Maersk Contractors Names New State-of-the-Art FPSO

Maersk Contractors | Monday, February 04, 2008

TEXTSIZE @ PRINT EMAIL FAV

PDF SHARE

On February 2, Maersk Contractors named the latest addition to the
fleet of Floating Production, Storage and Offloading vessels (FPSO) BE PART OF

from Keppel Shipyard Ltd. in Singapore.

THE SOLUTION

The sponsor, Kim Spence, wife of Executive Vice President, O APPIY now at

Enterprise Capability, Woodside Energy Ltd., Keith Spence, named

wwwi.shell.ca/careers

the vessel MAERSK NGUJIMA-YIN at a ceremony at Keppel

Shipyard in Singapore.

"Our position as a quality FPSO provider has been reinfol
the delivery of this FPSQO", says CEO of Maersk Contract
V. Hemmingsen. "The new FPSO is best in class and the
ever to work in Australia".

The first assignment for the MAERSK NGUJIMA-YIN is w
Woodside Energy Ltd. for the development of their Vincer
discovery 50 kilometers North West of Exmouth in Weste!

5s Poor Safety Culture Fired Up FPSO - “Maersk
“*" has failed to meet their duty of care” — Maersk
Ngujima-Yin Fire

Denmark’s Division for Investigation of Maritime
Accidents says that the crew of the Floating Production
Storage and Offloading vessel, FPSO, Maersk
Ngujima-Yin handled emergency response and fire
fighting effectively and competently with what they had
during a fire onboard but identified a lack of safety
culture and criticised management for not providing the
means necessary to accommodate and coordinate the
interests of the project team and the operations team,
acted inadequately on the feedback from the FPSO crew during the project and has not been
able to re-establish a healthy safety climate on board and says that the support for maintenance
on board provided by management has been inadequate.




Statistiche di FPSO in

B Potential Collision B Evacuation
3% 1%
Stability D Lifting machinery
8%
W Pressure
5%

O Positioning/Dropped
object/Adverse
weather

MW Collision
2%

OBiological

9 DO Electrical
12% o 0%
OCollapse
1% W Diving
@ Substance 1%
3% O Wells

mPipeline 0%
o
W Fire / explosion 4%
8%

OHydrocarbon rele=c=
48%

Table 2.2 Summary Of Injuries And Dangerous Occurrences
April 1993 —~ March 2002 (p)
93 94 95 96 97 98 99 00
/94 /95 /96 /97 /98 /99 00 | /fo1p
3

1 l 5 2 3 1 2

Figure 3.2 Dangerous Occurrences for Floating Proc Fatalities

Major 87 68 | 67 | 44 74 | 784 | s3 | s0

Combined

fatalities and 88 69 72 46 77 75 55 53

major injuries

Over-3-day 377 239 348 302 291 245 193 176

Total injuries 465 308 420 348 368 320 248 229

Dangerous . e : . 3 Bv — I
633 594 528 569 649 693 647 713

occurrences

Total Incidents 1098 902 948 917 1017 1013 895 042

(p) provisional

661

901



Statistiche di FPSO in UK

Table 2.3 Summary Of Dangercus Occurrence By Type
April 2000 —~ March 2001(p)
TYPE DESCRIPTION NUMBER
01 Fatdare of Rilizg machinery cic . . '
e , Structural incidents on FPPSO's
03

05 o were nearly five times greater
07 Rt s gt g than for fixed steel installations
L SSoo. 1 Oversixyears (1996-2002)
e e FPSOs have approximately
e twice the rate of dangerous

7 ieeiasliesses - occurrences compared with the
B [l b i min i : statistics for all offshore

D | e installations.

§0
81
82
§3
TOTAL 713



2000-2001

265 riversamenti di petrolio in mare
181 fallimenti di sistema con oggetti che finiscono in mare
65 incidenti ai pozzi
57 incidenti di materiale da carico
48 incendi
14 incidenti dovuti a oggetti caduti in mare
22 corti circuiti
16 riversamenti a mare di sostanze tossiche non petrolifere
14 incidenti agli oleodotti
9 scontri fra FPPSO e navi
9 perdite di pressione
5 evacuazioni
5 malfunzioni di apparati di sicurezza per gli impiegati
1 potenziale scontro fra FPSO e navi
1 collasso di installazione



/. E GLI ALTRI?



Exploration drilling 2006

Distanze dalla costa:

Completed wells NPD
L
®
AT :
P LT e
- < ! 177 | 1 Completed wells
- .. W - Wildcat well
A - Appraisal well
D - Development well
Qil
I Condensate
Gas
RRC -3..07 -0D 0601001/2

USA:

DIVIETO di trivellare a 100 MIGLIA
dalla costa sull’ 85% del territorio

160 chilometri

NORVEGIA:

50 chilometri dalla costa



Trivelle nel Pacifico?
Nell’ Atlantico?

o i Rt
N w

A o




Trivelle in Florida?

—— Military mission line
separates drilling asea
from military exercises
I\ ol nearby base.
bk 700 milioni di barili

SOURCES: Energy
Indormration
Admiristraton, United

States Geclogical Service I"I
Seaff graphic/Rence Kwok i

“Gli scarichi di routine di sostanze chimiche
quali bario cromati e arsenico introdurrebbero quantita’

. . . . . o . . 144
significative di contaminanti in queste acque pristine

Environmental Protection Agency, Florida/Alabama 2005 Area 181
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245,000 chilometri quadrati

Irivelle nei grandi laghi?

160,000 chilometri quadrati
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245,000 chilometri quadrati

VIETATO TRIVELLARE

rivelle nei erandi laghi?

s Sy e el Tt
1L VFF 2rian

160,000 chilometri quadrati

Si arrangi chi puo’!



In Italia limiti nazionali - 2010!

A DUE CHILOMETRI DALLA COSTA, 2008

Punta Aderci, Vasto

Decreto Prestigiacomo
2010

5 miglia
12 miglia (riserve marine)




Governo norvegese:

Exploration activities and o1l and gas production generate LARGE
EMISSIONS of pollutants to air, water and the seabed.

Pollutants are released at ALLL STAGES - o1l and gas field operation,
pipeline construction, transport of oil and gas and
onshore processing.

It 1s NOT POSSIBLE for the oil and gas industry to operate
efficiently without using large quantities of chemicals.

Chemicals are discharged together with drill cuttings, and are largely
deposited on the seabed near the drilling rigs. However, the finest particles are

WIDELY DISPERSED with ocean currents.

Traces of drilling fluids from the North Sea have for example
been found as far away as the outer Oslofjord.

Sito ufficiale del governo norvegese - www.environment.no



Cosa dicono di noi?

Italy — a good place to do business
- Favourable Fiscal terms
- Low Entry costs
- Low political risk
- Well developed infrastructure
- High gas prices
- Limited competition to date

e No significant licence rental
e All work programmes discretionary

e Royalty Offshore 4% on liquids, 7% on gas, nothing below
1,000bopd or 8mmscf/d

e Royalty onshore 7% on liquids and gas, nothing below 400
bopd or 2.5 mmscf/d

Petroceltic, Irlanda



The Economist:

Government share of revenue®

o
%

40 B0

Libya
L

Indonesia (heavy oil)
Russia (Sakhalin)

Norway
Alaska (heavy oil)
Venezuela (Orinoco)

Britain

Canada (Alberta oil sands)

Sources Van Meurs Corporation *Met of investment and operating costs

Produzione

Ubicazione |[Quota annuale di produzione|Aliquota

‘ concessione|esente da royalties royalty

|olio [Terra [20.000 tonnellate 7 % Italia 10% terraferma
|O 0 Mare ISO.DOO tonnellate |-4 %

|Gas [Terra |25 milioni di metri cubi 7 % 4% mare

|Gas Mare 80 milioni di metri cubi 7 %




Norvegia:

due to the extraordinary profit associated with recovering
the petroleum resources,

an additional special tax is levied on this type of commercial activity.

1. tasse ordinarie - 28% del ricavato
2. tassa speciale sul petrolio - 50% del ricavato
3. tassa sulle emissioni di CO2 e di NOx
4. tassa agguntiva sulle emission1 di gas serra CO2
5. tassa sullo sviluppo della zona
6. interesse diretto allo stato (SDFI)
7. tassa sulla licenza petrolifera



Perche’?

@l]c OP-ED CONTRIBUTOR
;.\'cl}l ork The High Cost of Gambling on Oil
¢mes publehed: Apil 10,2012

Because of speculation, today’s oil prices of about $100 a
barrel have become disconnected from the costs of extraction,
which average $11 a barrel worldwide. Pure speculators
account for as much as 40 percent of that high price,
according to testimony that Rex Tillerson, the chief executive
of ExxonMobil, gave to Congress last year.

Forbes Magazine 14 Maggio 2011

—The average cost of producing 1 barrel of oil was $11; the average price of the

oil in the marketplace—$72— some 6.5 times the cost of getting the oil out of
the ground.



Sergio Morandi a
Corrado Clini,
27 Giugno 2012

[ danni elevatissimi
che la nostra
azienda e’ destinata
a subire sono gia’ stati
esposti

oﬁ Medoilgas Italia S.p.A.

s Societi del Gruppo Mediterranean OFf & Gas Pic.

. o (NP 3 Activith di direzone e coordinamento, Mediterranean OF & Gas P

27 giugno 2012

Preg.mo Sig

Dott. Corrado Clini

Ministro dell’ Ambiente della Tutela del Territorio e de] Mare
Via Cristoforo Colombo, n. 44

00147 - Roma

MEDIT/256/2012/SEM

Come ampiamente e piti volte rappresentato in passato, le attivita della nostra societd sono state
duramente colpite dalle disposizioni introdotte con i decreto legislativo 128 del 2010 (cosiddetto
“correttivo ambientale™), il Quale ha emendato il decreto legislativo 152 del 2006 (Codice
dell’ Ambiente) in modo da introdurre drastiche restrizioni, tra I"altro, alle attivitd di esplorazione e
coltivazione di idrocarburi nei mari italiani.

I danni elevatissimi che, nell'assenza di correttivi legislativi, la nostra Azienda & destinata a subire,
Sono stati gia esposti ¢ quantificati agli uffici del Suo Ministero in occasione di precedenti incontri.
A uali danni, come noto, vanno aggiunte le conseguenze negative per I'intero sistema energetico

L’articolo 35 “Disposizioni in materia di ricerca ed estrazione di idrocarburi” del decreto legge n.83
del 22 giugno 2012 “Misure urgenti per la Crescita del Pacse” pubblicato in Gazzerta Ufficiale in

Desideriamo esprimere un doveroso apprezzamento per il prezioso contributo apportato da Lei e daj
Suoi collaboratori per I'individuazione della soluzione poi adottata dal Govemo al fine di porre
nparo ad una situazione insostenibile oltre che ingiusta per gli operatori del settore e auspichiamo
un positivo completamento dell’iter di presentazione alle Camere per una sua definitiva e rapida
approvazione. |

'\
\

Con i migliori saluti.

i
i
i\

(;4 SN

¥ V\N.u
S@rg}o Morandi

N,

Amministratore Delegato
Medoilgas Italia SpA

Pag. 1 di 1
Sede Legaie e Uffici: Via Cornella, 498 00166 Roma Sase Operativa Foggia: Vin Ascoli S.p. 1 105 km 1,200 - 71100 Foggia
Tel. <39 (0) 6 99589179 - Fax. -39 (0) 6 62207256 Tel. +39 (0) 481 883320 - Fax +19 (0) 881 883319
C.F. e PLIVA: 08 )44 911 006 CCIAA 1088328 Uase Operativa Ortona: via POrto, 14 - 66026 Crtona (CH)
Tel. =39 (0) 85 9064364 - Fax +39 0) 83 9059100



Desideriamo esprimere un doveroso apprezzamento
per il prezioso contributo apportato
da lei e dai suoi collaboratori per
l"individuazione della soluzione
poi adottata dal Governo al fine di
porre riparo ad una situazione
insostenibile oltre che ingiusta per gli operatori del
settore e auspichiamo un positivo completamento
dell’iter di presentazione alle Camere per
una sua definitive e rapida approvazione



8. COSA FARE?



For the ignorance of the public
is the real capital of monopoly

Henry Demarest Lloyd
1894



Esigere che le cose cambino




Grazie:

Prof. Robert Morton (USGS)
Prof. Thomas Chou, UCLA (USA)
Prof. Kaye Kilburn, USC (USA)

Fabrizia Arduini, Guido Pietroluongo, Ilaria Giangrande, Assunta di Florio

Mark Ryavec, Filippo D’Orsogna, Giosue” Guidone, Francesco Stoppa, Alessio Di Florio, Marco

Giangrande, Davide Colaiezzi, Mauro Vanni, Enrico Gagliano, Antonio Bavusi, Dante Caserta,
Giuseppe Di Bello, Guido Picchetti, Diana D’Orsogna, Filippo Foti, Fausto Di Biase, Chad Topaz,
Giampiero Di Plinio, Paul Giangiordano, Sammy Dunham, Hermes Pittelli, Danilo D’ Orsogna,
Gianfranco Tesserin, Tommaso Giambuzzi, Enrico Graziani, Angelo Di Matteo Alessandro Lanci,
Augusto De Sanctis, Ezio Corradi, Albina Colella, Loredana Pompilio, Michela Furin, Elisabetta

Sala, Davide Baldi, Donato Spoltore, Iolanda Di Simone

Alfredo Tonelli
Movimento 5 Stelle San Vito

www.dorsogna.blogspot.com

NSF grant DMS 0719462, DMS 1028250






9.SUBSIDENZA?



Subsidenza

Roccia porosa /satura di fluidi

Estrazione di idrocarburi

Calo pressione - roccia si compatta

Il suolo si abbassa

Faglie riattivate

Alluvioni di zone lagunari

2 - 5 km sotto la crosta terrestre

FENOMENO IRREVERSIBILE



Maracaibo, Venezuela

s . b b ean Sea
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5 metri - 20 cm 1’ anno

Densamente abitata
Inondazioni, Inquinamento lago
Alta concentrazione di malattie

Diga “traballante”




Port Neches, Texas

35-90 cm - 75 volte
superiore alla subsidenza

naturale

Lower
Noches
River

Gulf af Mexico

Produzione cumulativa

LAND-SURFACE CHANGES

White Morton, USGS 1997
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Ekofisk, Norvegia

Conoco-Phillips 35%
Eni 12% L o)

180 km al largo e
70 metri in profondita’ < ...~ :jép

QBN g am Nd I d °
nnnnnn 1ands

Bn?ml o BBI '“ Det tschla d
' q erman
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42 cm all” anno (1986) S B e

In 20 anni: subsidenza 5 metri
In via di dismissione

Stima finale:
9 metri di abbassamento




Ekofisk, Norvegia

Conseguenze, costi:
Pozzi, oleodotti deformati

Innalzare le piattaforme di 10 metri

Fiy. 5. Pheemphes of the 2T plaifarm al che Ckoefivk field. Sussderce
I.v‘ 1: | . T

s oeruilizned by sampnosen af e onmber of Bolzg vissble i e InieZione di acqua nel SOttOSHOlO

cabarivr praleedys wali

1996: 1 miliardo di dollari

LA SUBSIDENZA E’ STATA SOLO RALLENTATA
NON FERMATA



Wilmington, Long Beach
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FIGURE 3. Wilington Oil Field— Relation of oil prodacliw\ to subsidence

. Tasso di subsidenza
Petrolio estratto

9 metri di subsidenza - pozzi deformati
iniezione acqua nel sottosuolo
30 milioni di dollari (1958)




LLouisiana

5,000 chilomentri quadrati persi dal 1930
14 miliardi di dollari il “ripristino parziale” - a spese del governo



For decades geologists believed that the petroleum
deposits were too deep and the geology of the coast too complex
for drilling to have any impact on the surface.

“What I can tell you is that much of the loss between
Bayou Lafourche and Bayou Terrebonne
was caused by induced subsidence from oil and gas withdrawal”

ke
i Lake Lake Chien

Tambour
Bayou
Terrebonne

)codrie

Lake Barre
Lake Felicity
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P
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Bay Courant
Bayou
Lake Lafourche
Raccourci
Little Lakes
Jacko
Camp Bay
Robert Morton,

United States Geological Survey,

National Geographic Magazine
October 2004



9. SUBSIDENZA IN ITALIA



Ravenna (Preti-Ruggeri 2007)

Codigoro ‘ - Ravenna
1903-1988 1892-1993

108 cm - 114 cm

Rimini
1889-1990
.. 73cm

Riccione

1889-1992
24 cm

Estrazioni di metano e acqua dal sottosuolo (5-10 km dai pozzi)
squilibri delle reti idriche e fognarie
interventi costosi, equilibri marini compromessi, spiaggia erosa



Desse
degli Angeli

10 km
Porto Cumnl T \‘-l::;:a.r
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Campo a gas di Angela-Angelina

STUDIO PREVISIONALE DELLA SUBSIDENZA INDOTTA DALLA COLTIVAZIONE DEL CAMPO A GAS DI
ANGELA-ANGELINA CON L'UTILIZZO DI UN MODELLO 3D NON LINEARE?

Fig. 12 — Subsidence rale contouar lines (mmdy, dashed) and gas
reservoins m the Ravenma area. (Redrawn from BeRTON, 2003,

MED-ingegneria, commissionata dall’ ENI nel 1999

La subsidenza calcolata & stata confrontata con i valori misurati dalle livellazioni di alta precisione fatte eseg-
uire dal Comune di Ravenna depurati delle componente di subsidenza naturale e di compattazione superfi-
ciale (indotta dallo sfruttamento di acque artesiane) stimata dalle misure di estensimetri a cavo installati
nell'area da alcuni ann| Il confronto mdnca un buon accordo tra abbassamento mlsurato e calcolato
L'applicaziong

dal 57% del 1998 al 30% nel 2026 anno in cui termina la produzmne al 27% neI 2050



In the last decades, Ravenna and its surroundings have been
atfected by man-induced subsidence
of about 50 times the natural rate
mainly due to
water pumping for civic usage and then to
the extraction of methane.

The shoreline erosion will continue to follow
the same trend, resulting in a 50-70 meter
retreat of the beach.
In some zones, Lido Adriano to Punta Marina,
the beach erosion will be even greater (100 m).
Most coastal areas will probably have to be abandoned
to the sea

Bertoni et al. The subsidence of Ravenna 2005
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Ravenna; estrazioni metano dagli anni 70.
Inondazioni, alluvioni, smottamenti. Processo 2002.
“Delitti contro la pubblica incolumita’ ”

2004: Pozzi sequestrati Dosso Angeli/ Angela Angelina
Irma Carola e Naomi Pandora

G73local

la Nuova Ferrara

Inchiesta Eni, pozzi sequestrati a Lido Spina

o ta's

23 maggio 2004 pagina 31 sezione: Provincia

LIDO SPINA. Il Nucleo operativo ecologico di Venezia, coordinato dai carabinieri
tutela ambiente di Treviso, ha posto sotto sequestro le piattaforme “Angela Cluffer" e
“Angelina”, oltre a 98 pozzi di captazione a terra facenti capo a giacimenti estrattivi
di gas naturale dell'Eni. | pozzi sono localizzati a Dosso degli Angeli, presso Lido di
Spina, e a Ravenna Mare Sud, mentre le due piattaforme sono a Marina Ravenna
Sud. Il provvedimento & stato preso in seguito agli accertamenti svolti dal Noe e fa
riferimento alle indagini della procura rodigina dalla quale & emersa |'esistenza del
fenomeno di subsidenza che deriverebbe dalle attivita estrattive degli idrocarburi
dalle piattaforme Eni, divisione Agip, nell'alto Adriatico. Nell'ambito di questo
procedimento avviato nel gennaio 2002, risultano indagate 13 persone tra le quali alti
dirigenti dell'Eni.



Ravenna; estrazioni metano dagli anni 70. Inondazioni, alluvioni, smottamenti, alluvioni,

’

“Deliti contro la pubblica incolumita

Irma Carola Naomi Pandora

Pozzi sequestrati Dosso Angeli/ Angela Angelina




Eni, archiviata l'indagine sulla subsidenza

Dopo dieci anni di rimpalli i fascicoli vengono chiusi e non ci sara alcun processo

Carola ¢ Naomi Pandora. La richiesta
viene presto respinta dal giudice per le
indagini preliminari dello stesso tri-
bunale, “Inesistenza del fumus™, dice
il gip. Il teorema manca cioe di consi-
stenza, Il piemme non ¢i sta e si appel-
la; e poche settimane dopoil tribunale
di Rovigo le da ragione: il fumus ¢'e, e
poi ¢ sufliciente che esista il pericolo
in prospettiva per continuare con ['a-
zione penale. I pozzt vengono seque-
strati ¢ la Cassazione conferma i sigil-
li. E a questo punto che l'indagine si
allarga. La procura di Rovigo inizia a
guardare anche nelle province vicine:
Venezia, Ferrara ma soprattutto Ra-
venna.

Si arriva all'udienza preliminare
con la richiesta di rinvio a giudizio dei
13 accusati, Il piemme ci crede, tanto
chein quell'occasione chiede il seque-

ricco con quasi cinque miliardi di me-
tri cubi, in seguito al ricorso delle dife-
se vengono presto fatte ripartire le tri-
velle. Ma ¢'e di piti: le imputazioni pit
gravi di “delitti contro la pubblica in-
columita™ vengono ridotte ad "atti di-
retti a commettere un disastro” cioe al
massimo “di tentativo”. Il caso dal
punto di vista strettamente penale si
ridimensiona. E per competenza pas-
sa al tribunale monocratico di Adria,
sempre in provincia di Rovigo. Ma an-

che qui il gindice solleva la questione
della competenza. Le carte allora
prendono la via di Roma. La Cassazio-
ne nell’aprile del 2007 decide che la
competenza deve andare a Rovigo, tri-
bunale collegiale (ovvero con tre giu-
dici)

A questo punto i magistrati rodigi-
ni, dopo avere confermato che i fatti
devono essere qualificati come al
massimo “di tentativo”, rilevano che
I'episodio saliente € stato commesso

\ o N

ARCHINIATA
L INDAGINE S| Po t &y 9

in un giacimento del Ravennate
['Angela Angelina appunto. E allorz
tutto il fascicolo riparte a fine di quel
I'anno per approdare a Ravenna, I«
carte vengono consegnate al piemmg
Stef ;nm.\l‘lrgmm che, dopo quasi du¢
anni di analisi della notevole mole d
dati raccolti, il 20 novembre 200¢
chiede che tutto venga archiviato
Delle otto parti civili che si erano co
stituite a Rovigo, ora solo in quattros
oppongono. Ci sono le Province di Fer:
rara ¢ di Rovigo. I'ente Parco del Delt:
del Po e I'azienda ravennate “il Volto-
1¢”, Chiedono principalmente nuove
perizie. Un superconsulente insomma:
in grado di dirimere definitivamente
la questione estrazioni, subsidenza ¢
disastri. Ma per il piemme quel super:
consulente non esiste visto che orma
tuttii m.l""mn up(ru dl sclmrc siso



10. TERREMOTI
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SEQUENZA SISMICA
ultime 24h

magnitudo ML

@ Minoredi 3.0

e) Maggiore uguale di 3.0 e
minore di 4.0

Maggiore uguale di 4.0 e
minore di 5.0

* Maggiore uguale di 5.0

SEQUENZA SISMICA
dal 19 maggio
magnitudo ML
© Minoredi3.0

. Maggiore uguale di 3.0 e
minore di 4.0

Maggiore uguale di 4.0 e
minore di 5.0

* Maggiore uguale di 5.0

5.8, 5.5, 5.1 Magnitudo Richter



Nessuna attivita dell’ uomo
(sondaggi, perforazioni, prelievi di idrocarburi,
prelievi di acqua ecc) puo creare
o indurre terremoti di intensita pari a quelli avvenuti.

Daniela Fontana, Universita’ di Modena, notizia AGI

Terremoto, la geologa Fontana smaschera le 'bufale’
L'intervento all'universita gg Le immagini della conferenza m, Commenti

Da escludere qualunque possibile legame con attivita umane. Altro falso mito sfatato é quello che
riguarda il fenomeno di 'Fracking'




WIKIPEDIA

The Free Encyclopedia

Main page

AGI =100% ENI

Article Talk

Create account & Login

Read Edit View history 12

Agenzia Giornalistica ltalia

Da Wikipedia, I'enciclopedia libera.

L'Agenzia Giornalistica Italia o AGI &
un'agenzia di stampa italiana. E stata
fondata nel 1950 ed & controllata dall'ENI
dal 1965.

Ha sede a Roma ed ha redazioni in tredici
capoluoghi di provincia italiani ed una
sede estera presso |'Unione Europea a
Bruxelles. Trasmette quotidianamente dei
notiziari su cronaca, politica, economia,
finanza, cultura, spettacolo, sport peri
mezzi di informazione e per le aziende.

Grazie agli accordi con varie agenzie di
stampa estere I'AGI & in grado di fornire
notizie che riguardano tutto il mondo.
L'AGI English News!" trasmette notiziari
in lingua inglese su tutti i principali
avvenimenti italiani ed esteri.

Agenzia Giornalistica ltalia

AGI

Agenzia ltalia

Abbreviazione AGI

Stato || ] talia
Lingua italiano

Fondazione 1950

Sede Roma
Editore ENI
Direttore Roberto ladicicco
Sitoweb www.agi.itg



Moderate-to-large seismicity induced by hydrocarbon production

Jenwy Suckare, Massachusetts Institute of Technology

It is well known that various human
activiies have the potental to
generate seismic activity. Examples range
from subsurface waste injection and
reservoir impoundment in the vicinity
of large dams to the development of
mining, geothermal or hydrocarbon
resources. Recently, induced seismicity
in connection to geologic carbon
sequestration projects has emerged as a
new field of interest. This review discusses
seismicity induced by hydrocarbon
production. In particular, I focus on
published cases for which earthquakes
of moderate-to-large magnitudes—
in other words earthquakes that
can be felt on the surface—have
been reported. I also discuss current
theoretical approaches to model
this phenomenon. The emphasis on

Figure 1. Overview of the worldwide distribution of the 70 reported cases of induced seismicity
in hydrocarbon fields listed in Table 1.

moderate-to-large magnitudes is intended to complement accounts for most of the stress change) and “triggered” seis-
the other contributions in this issue which focus primarily on  micity (where the causative activity accounts for only a small
microseismicity. Evidently, it is important to understand the fraction of the overall stress change). I will not follow this
conditions under which hydrocarbon production may induce ~ classification, because in the context of hydrocarbon field, it
seismic activity in order to ensure that field operations can be  has so far rarely been possible to reliably quantify the produc-

performed safely.

tion-related stress perturbations.



Sismcita indotta - idrocarburi

Estrazione petrolio/ gas
Fracking
Re-iniezione di fluidi si scarto
Stoccaggio sotterraneo

Moditiche agli equilibri sotterranei con estrazione
o iniezione di fluidi ad alta pressione



Russia, 1960:

AUSSIA

Seismicity in the Oil Field o

KAZAKHSTAN

In some regions, hydrocarbon production can induce seismic activity. To help
understand how production affects seismicity, a recording network was installed
in a producing field in Russia. In a cooperative project between Schlumberger
and the Institute of Dynamics of Geospheres at the Russian Academy of
Sciences, scientists are analyzing the recorded data to help forecast seismic

events, understand reservoir properties and monitor water injection.

# Location of the Remashkine field, Russia.

Gazli, Uzbekistan
ZONA NON SISMICA

DOPO ATTIVITA’ PETROLIFERA
Terremoti: 6.0, 6.3, 7.0 Richter

Romashkino, Russia Terremoti 4.0 Richter

KAZAKKSTAN

A Locauen of the Gazli field, Uzbekistan.

Vitzly V. Adushkin

Viadimir N. Rodionov

Sergey Turumzev

Institute of Dynamics of Geospherss,
Kussian Academy of Sciences
Moscow, Aussia

Alexznder E Yudin

Ministry of Fusl and Energy of the
Russian Federation

Maoscow, Aussia

Nuch of this amicie erginally azpeeres in the Schivmberger
Ruswian veesion of the (Wials Renew; Neflsgssoveye
(dzerenrye S no 1 [(Spring 2000k 415 For help n proge-
sation of tha English version, tharks 1o Daed Laske,
ScHurberger Camtiridge Research, Erglasd and Yefim
Nogilevsiy, Graphcs imematiznal, Houston, Texas, USA
Sasults n ths aticle wore based on 2ata cdnzined 2y Tie
ozal seisme neswork of Stock Joint Company “Tatreh "
Th suthors thank LA, lxkhakov, head of the TNGF sesmic
srew, and M. Mrmoev, chisf of e Tetarstan seisnic sue-
wey, wha prowided the catalogue of seamic evests and the
sroduced and mmcted Aud volumes dats. The support fom
“Tatrah” ard the Russian Foundation “or Basic Research
(5731 project # 560554547 s prateuly acknowiedges.



Few will deny that there is a relationship
between hydrocarbon recovery
and seismic activity, but exactly how strong a
relationship exists has yet to be determined.

In regions where tectonic
activity is already high, extracting oil
and natural gas could trigger strong quakes.

Vitaly Adushkin, Vladimir Rodionov, Sergei Turuntaev,
Istituto della Dinamica della Geosfera,
Accademia Russa di Scienza



California, 1983 - 1987

Copyright © 1991, by the Seismological Society of America
K3
On a possible connection between three major earthquakes in California

and oil production
A. MCGARR

Author Affiliations

ABSTRACT

The 1983 Coalinga M 6.5, the 1985 Kettleman North Dome M 6.1, and the 1987 Whittier Narrows M 5.9 earthquake sequences each occurred beneath
major producing oil fields and caused an aftershock sequence whose epicentral extent coincides approximately with that of the overlying oil field.
Despite this coincidence, a causal relationship between these sequences and oil production has been discounted because the earthquakes were
located at depths of the order of 10 km, whereas oil production is confined to the topmost several km. Moreover, because all three oil fields,
Coalinga, Kettleman, North Dome, and Montebello, are situated on anticlines that have undergone recent uplift as a consequence of horizontal
tectonic compression of the crust, natural earthquakes are not unexpected. A mechanical connection between oil production and the earthquake
sequence is suggested, however, by the observation that in each case the total seismic deformation was just that required to offset the force
imbalance caused by oil production. Specifically, for each of the three sequences £My = 2 pAmylp., where £Mj is the sum of the seismic moments,
p is the modulus of rigidity, Am is the mass of the fluid removed due to oil production, y is the fraction of the upper crust that is seismogenic, and
pc is the average upper crustal density. In essence, net extraction of oil and water reduces slightly the average density of the upper crust, causing
an isostatic imbalance. The ductile lower crust deforms in response to this imbalance, thus increasing the load on the seismogenic layer, which
fails seismically to thicken the crust so as to restore static equilibrium locally. Accordingly, earthquakes near the base of the upper crust may be an
expected outcome of major oil production from growing anticlines, irrespective of the depths of the producing formations.

Terremoti: 6.5, 6.1, 5.9 Richter

Magnitudo terremoti ~ squilibri forze sotterranee post estrazione



Olanda, 1986 - 2011

B oA a

Se&ismology Research
Location of induced earthquakes in the

Netherlands gas fields

February 2011

Dirk Kraaljpoel, Bernard Dost, Reinoud Sleeman, Femke Goutbeek

The catalogue of earthquakes induced by gas production in the north of
the Netherlands contains 688 events to date (Feb 2011). The emerging
seismicity patterns suggest delineation of specific faults at reservoir
level. To improve location quality we are in the process of incorporating a
3D velocity model from the gas industry.

Introduction

The north of the MNetherlands contains @ number of large on-shaore gas fields that
are in production since 1960. The first earthquake in the area was recorded in
1986. The KMNMI monitars the area with a network of seismic sensors in shallow
(200m) boreholes as well as accelerometers (Figure 1).
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Olanda, 2011

Hydrocarbon field Date first EIIFiq [bar] Magnitude first quake [-]
fuake
Roswinkel June-92 212 2.7
Bergermeer August-94 168 3.0
Groningen December-81 187 2.4
Eleveld December -B6 217 2.8
Eergen October-01 188 2.7
Annerveen August -84 266 2.3
Appelscha June -02 173 1.8
Emmen October-91 211 2.2
Dalen August-96 287 1.6
Roden October -95 203 1.3
VriesNoord December -96 112 19
Ureterp April-29 1™ 1.0
Emmen-Nw.A'Dam September-94 122 1.7
Schoonebeek December -02 168 1.4
VriesCentraal July=-00 226 1.0
Coevorden February-87 253 1.2




Normalized Prod & Injection Rate

Oman, 1990:

Characterization of Induced Seismicity in a Petroleum Reservoir: A
Case Study

Edmond Sze, M. Nafi Toksoz, and Daniel R. Bumns
Earth Resources Laboratory
Dept. of Earth, Atmospheric and Planetary Sciences
Massachusetts Institute of Technology
Cambridge, MA 02139
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Rosso: produzione di idrocarburi
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Francia, 1990:

Hulletie of the Seiszsological Society of Americn, Vol 50, No. 2, pp. 450475, Apeil 1990

TEN YEARS OF SEISMIC MONITORING OVER A GAS FIELD

By J. R. GRASSO AND G. WITTLINGER

ABSTRACT

Ten years of seismic recording allows us 10 locate more than 800 tremors with
magnitudes ranging from 1.0 to 4.2, in a small (10 by 10 by § km) volume near a
major gas field (Lacq, France). The seismic activity began 10 yr after gas
extraction began. Nearly all of the epicenters are located within the lateral extent
of the gas field. The only perturbation of the stress or strain fields, which has the
same spatial and temporal scale as the seismicity, is the 500-bar drop In gas
pressure due 1o 20 yr of gas exploitation, demonstrating that these events are
induced. The network, established to monitor this activity, consists of eight
lelemetered stations Including a well-bottom geophone located at 3200 m depth.
Using three-dimensional relocation techniques, we compuled new hypocenter
positions for more than 280 events. These better-located hypocenters form a
diffuse zone that mimics the local dome structure. Taking the regional teclonic
stresses into account, we suggest that these ruptures may be the result of
unfolding of the dome structure.
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Texas, 2009:

Earthquakes in Cleburne? Some North Texans

suspect drilling behind recent quakes

BY JOHN-LAURENT TRONCHE

June 10, 2009

2/3 scala Richter

Shaken Up Dallas-F. Worth Int' Airport. VL) o 20 miiles
The U.5. Geological Survey has Euless' gy
detected more earthquakes in ﬂ@ Dalla Location of the 18 earthquakes
the Dallas-Ft. Worth area since Ft. Warth oo - in the Dallas-Ft. Worth area
2008 than in prior decades. 3 since the beginning of 2008
Arlington
L
@
s GsE) §
Fea o [Em
+ detail O &y
. TEXAS |
O Epicenters of
Mote: Earthgakes here range in Cleburne earthguakes since
magnitude from 1.7 to 3.5 & O the beginning of 2008
Sowrces LS. Geological Survey
I J T 1 UL | L
1975 ‘82 ‘85 'B6 92 93 ' 2002 03 04 06 ‘[:IB 09

Oil Drilling Likely Caused Texas Earthquake

Posted by feww on May 17, 2009

Magnitude 3.3 Quake Strikes Northern Texas

Texas quake likely caused by oil and natural gas drilling



Colorado, 1960:
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Pozzi scavati ~ 1961 re-iniezione di liquidi

1962 Inizio terremoti

1967: Terremoti
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Ohio, 2012

Ohio: Fracking waste tied to earthquakes

By Julie Carr Smyth, Assoclated Press Updated 3/9/2012 4:07 PM

Comment 53 ElRecommend | 5 M Tweet 224 Q +1)< 4

COLUMBUS, Ohio — A dozen earthquakes in northeastern Ohio were almost certainly
induced by injection of gas-drilling wastewater into the ea USGS ‘confident’ shale wastewater caused Ohio quakes
said Friday as they announced a series of tough new regt '/'#/20"2

- An official with the U.S. Geological Survey
(USGS) said he was “pretty confident™ that
earthquakes in northeast Ohio were caused by
injection of wastewater from shale-gas production
into the ground.

A
LS

|

OhiO: 11 terremOti - 4.0 William Leith, a senior science adviser for
Zona non Sismica earthquakes at USGS, said on the all-energy news

and talk show Platts Energy Week that the
proximity of the quakes to a deep well near
Youngstown where the wastewater was being
injected indicated a link.
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| feel pretty confident for the Youngstown injection well that there is a close connection between the
Ohio Halts Fracking Wastewater Reinjection An injection and the earthquakes,” Leith said.

The Washington Times and Yahoo.com reported that Governor John Kasich’s (R-OH) Administration ordered a temporary halt of
reinjection of hydraulic fracturing wastewater at five sites after a 4.0 magnitude earthquake shook Youngstown on New Year’s
Eve.

According to state officials, Ohio has experienced 11 earthquakes since March, (most of which were around 2.7 in magnitude) in
a state not known for significant seismic activity. State officials lay the blame for these earthquakes on the reinjection of
wastewater into deep injection wells after hydraulic fracturing operations were completed and not on the fracturing process
itself.



Arkansas, 2011

Fracking Operations Cause Thousands
of Earthquakes in Arkansas

By Mike Ludwig, Truthout | Report

pRent) 0 Like | 0] R +1 it font size Print Email

Geologists say fracking wastewater disposal wells in central Arkansas caused an
outbreak of thousands of minor earthquakes.

The Arkansas Oil and Gas Commission placed a ban on fracking wastewater wells in
the area yesterday. A moratorium on well activity had been in place for months as
geologists investigated a possible link between fracking activity and the outbreak of
more than 1,200 earthquakes that measured lower than 4.7 in magnitude.

Fracking is a common term for hydraulic fracturing, a controversial gas drilling
method that involves pumping water and chemicals deep underground to break up
rock and free natural gas.

Fracking produces millions of gallons of wastewater, and the gas industry has been
experimenting with different ways to dispose of it.

1,200 terremoti magnitudo massima 4.7 Richter



Blackpool, UK 2011

Last updated: November 2, 2011 9:03 pm

Shale gas fracking blamed for Blackpool quake

By Sylvia Pfeifer and Andrew Bounds

Efforts to unlock the UK’s potentially significant shale gas
setback after a report found that fracking, the technique us
from underground rocks, was the “highly probable” cause ¢
in the Blackpool area in the spring.

2.3 Richter,
zonha non sismica

Che Telegraph

HOME NEWS WwoRLD SPORT FINANCE COMMENT BLOGS CULTURE TRAVEL LIFE FASHIQ

Politics Obits = Education Earth WGt/ Defence Health Scotland Royal = Celebrities
Science News | Space | Roger Highfield | Dinosaurs | Evolution | SteveJones | Science Picture Ga

HOME » SCIENCE » SCIENCE NEWS

Fracking caused Blackpool earthquakes: Q&A

As an official report blames tremors near Blackpool on a shale gas fracking, here is an
explanation of how the process works and why it is so controversial.




Basilea, 2006:

Drilling caused Swiss earthquakes

Associated Press

Last updated 11:59 16/12/2009

3.4 Richter - fase preliminare
Lavori fermati

From The Times

December 17, 2009

Head of Geopower Basel faces jail for

causing earthquakes
TIMES



Olanda, 2009 Stoccaggio Gazprom

DutchNews.nl

WEDNESDAY 3 OCTOBER 2012
Home | Opinion | Features | International | In Dutch | Dictionary | What's On | Jok
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'‘Gas storage plan will boost earthquake risk'’

Monday 31 August 2008

Government-backed plans to allow foreign companies to store gas under the
Bergermeer area near Alkmaar will considerably boost the risk of earthquakes
in the region, according to an action committee opposed to the project.

The group Gasalarm 2 is quoting two reports which say the active fault line
under the area is twice as long as officially stated. 'That increases the risk of an
earthquake as well as the likely magnitude,' Sieme Niks told the Financieele
Dagblad.

Russian energy giant Gazprom and Taga, a subsidiary of the Abu Dhabi
national energy company plan to inject natural gas into an empty gas reservoir
underground. The scheme is part of Dutch government efforts to turn the
Netherlands into a European gas hub.

The Bergermeer project will be the biggest natural gas storage facility in the
continent, with over four billion cubic metres of gas - enough to supply 1.6
million Dutch households for a year, according to Taqga itself.



Sacramento, CA 2012:

Florin gas field
P — State regulators reject
@ Compressor station ) Sacramento gas storage
€) Wellhead site
ﬂ Center of Florin gas field plan
Fruitridge Rd. % o
2 59 ndrceans Not building the project is the
AR “environmentally su]gerior" alternative.
Blaie The project poses ”significant and
Mack Rd. g unavoidable” impacts
- O e g including the potential for gas leaks

® and groundwater contamination within
o - Detail area . . ) .
O & an area containing a substantial population.

“Do I think it's likely there would be a problem?

No. But as we've seen in many recent events, things do happen that we don't expect.

In this instance, I think it's simply a risk too big to take.” M. Peevey PUC, CA
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Fracking Can Cause Earthquakes, ad alta pressione

but So Can 0il and Gas Extraction

New report documents seismic activity related to a host of eneray
technologies

Centinaia di casi
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Observations of Induced Seismicity

Appendix C

Max Techmology type
SetCHy Siate Country Magnitude {causing Induced Referonce
selsmiciiy b
Akmaar Metherlands 5 0l and gas extraction Gigrdini (20011}
Akosombo Cihana 3.3 Surface water reservoir | Guha (2000
Apallo Hendrick
Field, Texas LisA a Secondury recovery Doser et al. (1992)
Ashabuls, Ohio LISA i Waste waler injection Armbrusier et al. { 19€7)
Asseii Metherlands 2.3 O and gas extraction Cirasso (1992)
Aswan Egvpt 5.6 Surface waler reservoir | Giuha (2000)
Micholson and Wesson
Antica, New York | USA 32 (her (1992)
Bid Urach Ciermany 1.3 Centhermal Evins et al. (2012)
Bujina Basts Yugoulavia 4.4 Surface wier reservoir | Guha (2000)
Bursa-Cielmes-
Wishka Oilficld Turkmenistan [} Secondury recovery Kouznetsov o al. | 1994)
Basel Switrerland 14 Geeothermal Gigrdini (200 1)
Belchalow Paoland 4.6 (ther Gimrdini (200 1)
Benmaore Mew Fealamd 5 Surface water reservoir | Guha (2000)
| Bergermeer Field | Netherlands A3 Ol and gas extraction win Hek et al. (2006)
Berlin El Salvador 4.4 Creothermal Bommer et al. { 2006)
Bhatss India 4.4 Surface water reservolr | Guha (2000)
de Pater and Baisch

Blackpool UK 23 Hydraulic fracturing (2011)
Cajun, Brazil Brazil 4.7 Surface water reservoir | Guha (2000)
Cumarnillas, Spain | Spain 4.1 Surface water reservoir | Guha (2000)
Cunelles, Spain Spain 4.7 Surface wiler reservodr | Guha (2000)
Cmtoosa, Nicholson and Wesson
Ok lahoma’ UsA 4.7 Ol and gas extraction i 1962)
Cesano basly | Crewsthermmal Evans et al. (2002)
Charvak Uzhekistan 4 Surface water reservolr | Guha (2000)
Clark Hill Usa 4.3 Surface water reservoir | Guha (2000)

! Yichodsom and Wessan (1900, 1992 were nat able o confirm that the cause of the :niﬂ'qulkr was ol and gas
calraction, watcrilooding amnd wade disposal were aluo sctive in the aica al the time
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aid APFENDIX C
California

Keystone | Field, Nichnlson and Wesson
Texas LISA 15 Secomdary recoveny [LELT

Keyssone 11 Field, Micholson and Wesson
Texas USA is Secondany recovery i 1

K inmersam i 33 Swerface waer reservoir | Gaha ( 30000)

Koyna India [ %] Swrface waber reservoir | Gaha i 2060)

Kmfla leeland - Ceenithermal Evams et al (201 2)

K rermsta Cireece ] Surface waler reservoir Couha { 2000

Cierman

Conlipental Deep

Diwilling Program | Genmany 1.2 Capothenmual Evams et al (2012)
| Ko Lipan 49 Surface waber reservoir | Gaba (2000)

K it K uwmit 4.7 Ol amd pas extraction Bou-Rahee (1904)

Cirassn and Wintlinger

Lacg France 42 Ol and gas extraction i 19

Lake Charles. Micholson and Wesson
Loubsiana’ usa s Ol amd gas extraction | (1990} _
Lambert Field. Michilson and W esson
Texas UsA x4 Sccondary reroveny (LA

1 andan Germany 27 eeothermal Evams et al (2012
Larderello-Travale | Ialy 3 Crroihermal Evams el al. (3012X)
Latera lealy rl Crpothenmual Evams et al. (3012)
LG Russaa 42 Oy Crimrdimi (2001 )

Love County, Micholson and 'Wesson
Ok laahormna™ LSA 2% Secondary recovery i 1999}

Ol amd gas ealraction
t vdraulic fracturing for

Love County, conventional vil and gan | Nicholson and Wissson
kb UsA L9 development) 1930}

Manicouagan Canada 4.1 Suiface waler feserviir Ciuibia { 200M0)
Wlarathon Ciree 17 Suiface walerl feservoir | Gaibia (2000
Mlatsushiro Lapan 2 Wande waler ingoction Ckhuake (1974}

Mica. Canada Canada 4.1 Surface waber reservoir | Gaha (20001

Micholson and 'Wesson

Monahans, Texas | USA 3 Secondary recovery 1992

Monte Amdata lTealy 15 Crrothermmal Evams &l al (301 X)
Montehello, Micholson and Wesson
Californka LISA 149 0l and gas exiraction (1992}

Montecillo, Soath
| Carclina LISA 28 Surface waber reservoir | Gaha (2000)
Monteymard France A5 Surface waber reservoir G { 20060
Mlutnossky,

Karmchatka Rus=aa F Creothsermial Kugacnko (2005)
Morthem Michiodson and 'Wesson
Panhansdle, Texas | USA 34 Seconmdan recoveny L]

B Michodson and Wessom | 1990) wene mot able o confinm cenchively that the cvontl ) wese due i oill snd gas

exbrclion ativitics,

* Micholwon and Wossom | 1990 wene mot able so confirm ithe manimem magnitude of ihe cvonls ai this siic.
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ia2 APPENINX T
Struchan, Alberta | Canada 4 Ol aml pas evtruction Cirmeen | 1992)
Southwest of
Elsenbach Cenmany 54 Ciher Caiardimi { 3001
Tomahawk Geld. Nichilson and Wiesson
Mew Mexico USA unknown'' | Wade waler injection (199
Toare Alfina lealy 3 Capohacimmal Evams ot al. (20025
LUinterhaching Cermany 24 Cezpthermmal Evans ot al. (200 2)
Upper Silesian Paland L Oher Ceimrcimi 3001 5
Vajont lialy 3 Surface waler resemvmr Gubia (20000
Valhall and
Ekofisk Oilfields | Norway unksown "~ | Secondary meoovery Foback and Finke | 20025
W arragamba Australia 34 Surface waer nesorvodr | Gaha (20005

| Vogtland Cermany Waste water injection | Baiwch et al. (2002)
Viouglans France 4.4 Surface waler reservoir | Gaba ( 2000)
War Wink Field
Texas LSA 149 Ol amd| pas extraction Do ot all o 1992)
Ward-Esbes Field, Micholson and Wesson
Texas Lsa is Socondary recovery (1993
Woard-South Field, Micholson and Wesson
Texas LSA L] Secondary recovery (1992
Wiest Tenas usa LN | Ol amd gas extraction Killer ot al. (1957)
Whitther Marrows,
Califormia UsA 59 Ol amdl pas extraction McGarr (1991
Wilmington Field,
Californka LSA i3 Oil amd pas extraction Kovach | 1974)

NOTE: “(aber™ refers to e g.. coal amd solwtion mining



USGS: Recent Earthquakes “Almost

Certainly Manmade”

by rachaelmaya on April 7, 2012

A recent study done by the US
Geolegical Survey (USGS), published
by Seismological Society of America,
states that the recent increase in
hydraulic fracturing may be directly
correlated to the increased number of
earthquakes.

According to the study led by US
Geological Survey geophysicist William
Ellsworth, the recent surge of

earthquakes since 2001 near oil and gas

extraction operations is "almost certainly man-made.” In 1951- 2001 oil and gas companies

drilled 245,000 wells in the U.S. compared to 405,000 wells between 2001 and 2010 — a 65%

Increase.
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TERREMOTI DELLA VAL PADANA
DEL 15-16 MAGGIO 1951

Caror P. - DE Panrinis M. - D1 Fiiero D. - MarceLL L.
- Spapea M. C.

- - -

A quale causa dunque va attribuito il terremoto del 15 maggio
1951, che ha avuto caratteristiche superficiali tanto diverse da quelle
che caratterizzano i terremoti del confinante sistema alpino? E noto
che ben difficilmente si formano sulla terra nuove aree sismiche, in
conformita con il detto: « Dove ha tremato tremera ». Non & quindi
del tutto azzardato ricercare 'origine di questa scossa in cause acci-
dentali. Osserviamo che I'epicentro cade precisamente nei pressi di
Caviaga (fig. 10). In questa localita esistono pozzi metaniferi, da cui
si estraggono giornalmente notevoli quantita di gas metano che vanno
dai 10.000 m® ai 300.000 m® La profondita degli strati metaniferi in
questa zona e di 1250-1450 m ca. dalla superficie e la pressione mas-
sima alla bocca dei pozzi varia dai 130 ai 140 kg/cm?®. Esistono pero
nel Lodigiano altri campi metaniferi, dove si verificano analoghe estra-
zioni di metano, con pressioni alla bocca dei pozzi dell’ordine di quelle
sopra riportate, se non superiori. Tale estrazione dura da anni ormai:
la decompressione in atto nella zona attiva & quindi notevole. Ci si
puo fare un’idea di tali decompressioni, quando si pensi che l'estra-
zione di un milione di metri cubi di gas al giorno, ad una pressione di
100 kg/em?, comporterebbe un lavoro giornaliero di 10°° erg. Decom-
pressione veramente cospicua quindi.

Cornegliano Laudense (Lodi)



Caviaga, 15 Maggio 1951

Osserviamo che 1'epicentro cade precisamente nei pressi di
Caviaga. In questa localita esistono pozzi metaniferi, da cui si
estraggono giornalmente notevoli quantita di gas metano che

vanno dai 10.000 metri cubi ai 300.000 metri cubi.

Tale estrazione dura da anni ormai : la decompressione in atto
nella zona attiva € quindi notevole.

La singolarita del meccanismo secondo cui la scossa si €
determinata, il fatto che la zona interessata & notoriamente
asismica e che in essa, da parecchi anni, € in corso un'abbondante
estrazione di gas metano, ha fatto ritenere non del tutto
improbabile che le scosse in esame siano comunque collegate
all'enorme decompressione in atto negli strati profondi, di dove il
gas scaturisce con pressioni superiori ai 100 kg/cm?2.



Caviaga, California, Uzbekistan

Table 1b. Hydromechamcal Setting of Earthguakes Trigpered by Unloading of the Upper Crust Caused by Hydrocarbon Extraction

Ares of Field _m_ Orcsal af Iegnial  Mass E&ﬂMﬂ.&h‘.‘ Indiced Smess Vertical Siess Ch.iu:l‘.'
Depth, Arga, Frofacnon-  Pressum, Removal e (Unlcading), {mumel
bm km' Earthgoakes MPa 100k MompmN MR
Caviaga field . 1977 - 1951 13 - 5.5- 1017 - -
Po Valley, Traly

Coalinea fedd | 110 1540- 1583 25 27 6.5 - 4x1018 0.0l 0.024
Califormia,

Eemlemas fsld 50 1977 . 1585 12 6.1 . 2x1018 0.0l 0.024
Califormia,

siontebelio feld 6 1924 - 1587 ; 13 5.9 . 1x10'8 o 0] 0.21
Califormia,

Gazh fedd 300 1967 - 1976 1 19 70 - 2x1019 0 04 {0 00
Uzbekistar,

Gazli field W 1976 - 1584 3 18 7.0 - 221017 005 0,006
Uzbekistr

The vear when exmacnom began and che daie of the first mduced event, mass deiem and the 5120 of the larpest Ivdaoed £V are pIven. Assunung that me
dtes 15 related fo the major earthquake we estimaie the induced syess (anpmeniing faghore) by omltipliving the earthguake stress drop by the ratio of stiffnes
(the werncal force chamge) wo the softness of cmcular crack model acconding wo MoCar [1991] Now thar te ingnal pressures of the Teservolrs Induce pon
that are | order of mapminde less than the sivess change indoced by mass removal For the

a valoe of the same pugnitude order at the hypocentral depth of the muinshock [MoGarr, 1991].

Coalbmpa field, the poroelasoc stress change and the stress chanpe



Istituto Nazionale di Geofisica
e Vulcanologia:

“La Val d” Agri e una delle aree italiane
a maggiore potenziale sismogenetico.
[l recente sviluppo urbanistico,
in particolare nella parte alta della valle
(Villa d” Agri, Viggiano),
¢ la presenza di infrastrutture
legate all’ attivita di estrazione e raffinazione
d1 idrocarburi, contribuiscono ad accrescere
il rischio sismico dell” area,
che ¢’ gia stata colpita da un terremoto distruttivo nel 1857."



Trivellazione

|
—

Trivellazione verticale vs. Trivellazione orizzontale
Fracking: 2005 Texas, Barnett Shale -- Gas in roccia porosa
“Shale gas” - gas da scisti argillose
“Coal Bed Methane” - gas nel carbone - grisu’
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Fracking - Hydraulic fracturing

Roughly 200 tanker
trucks deliver water for
the fracturing process.

1,000

2,000

3.000

6,000

7,000

Milioni di litr1 di acqua e sostanze chimiche iniettate ad alta pressione

A pumper truck injects a

Natural gas flows out of well

3

mix of sand, water and
chemicals into the well

Hydraulic Fracturing

Hydraulic fracturing, or
“fracking,” involves the injection
of more than a million gallons
of water, sand and chemicals
at high pressure down and
across into horizontally drilled
wells as far as 10,000 feet
below the surface. The
pressurized mixture causes the
rock layer, in this case the
Marcellus Shale, to crack.
These fissures are held open
by the sand particles so that
natural gas from the shale can
flow up the well.

Well turns
horizontal

Marcellus Shale

Recovered water is stored in open
: pits, then taken to a treatment
: plant.

| Storage  Natural gas is piped
tanks to market
& ™

Sand keeps
fissures open

Natural gas
flows from

fissures
into well

Mixture of
Well water, sand
and chemical

The shale is fractured
by the pressure inside
the well.

Fissures

lV

|

Graphic by Al Granberg

Microterremoti, fratture per sprigionare il gas



Fracking in Italia?

fermine o

ENERGIA, SAGLIA: SHALE
GAS NUOVA STRADA PER
APPROVVIGIONAMENTO

“Lo shale gas potrebbe aprire nuove strade per
I" approvigionamento energetico in un momento particolarmente
delicato a livello globale. L’ Italia accoglie con favore
I avvio di approfondimenti a riguardo”

“Diventa strategica |’ opportunita’ di produrre gas naturale
non convenzionale dalle gas shale”

Stefano Saglia, Sottosegretario Sviluppo Economico 2011



Fracking in Italia?

13:05 21 MAG 2013

Direttore responsabile: Roberto ladicicco

4. Un rafforzamento del quadro politico che porti a investimenti in tecnologie promettenti, come lo
stoccaggio di energia, nuove rinnovabili, la cattura e stoccaggio dell’anidride carbonica, reti e
contatori intelligenti e il gas di scisto.

Wy e, b
Maggio 2013 el leni  @-0M TN
- coF swez @ RWE
GasTerra L e———— IBERDROLA {end
21 maggio, 2013

'«L’Italiapunti sullo shale gas» |

“RAORE

Giugno 2011




Independent Resources, Londra

LT ]

i®:
Independent *+<
RESD[]I'LES plL Home  Ourbusiness = MNews = Financial/AIM Rule 26  Contact us
T - g = =7

Independent Resources plcisan AIM-quméd company
that s developing a major underground natural gas
storage facility in northern Italy, as well as upstream
oil and gas resources in Italy:and North Africa.

You are here: Home

I About Independent Resources [ [ Our business [

Independent Resources plc was incorporated in June 2005 in the UK to L Rivara underground gas storage facility

consolidate and fund a number of promising oil and gas projects. . Unconventional Gas

The company’s business model is aimed at the construction of an energy +  Ribolla Basin shale gas

trading platform, backed with energy assets, and geographically centered in [ Enhanced recovery from coal seams

Italy. The ultimate objective is to integrate sources of gas, storage, and 4 CO. sequestration

trans!:uurtatilon with consumers of gasl uperatilng iln the wholesale market. 4 Tunisian oil and gas acreage

Italy '5. destined to evolve ftr'orn a major dE'St'II'IatIUI:I market to also become 4 The Italian natural gas market

the primary energy land-bridge between Morth Africa and Europe. c ol itles f

Independent Resources intends to participate as a crucial provider of # Lommercial opportunities irom gas storage

value-added energy solutions to the evolving transalpine Mediterranean # Management team

energy Nexus.

Presently, Independent Resources’ core development activities include a

major underground gas storage facility, a major new source of .

uncenventional gas onshore [taly, and a major source of cenventional oil in Erg Storage Rlvara
L Tunisia Althouoh the Tunisian projects are not core tothe busineseplag (o)

they are destined to become important sources of future capital to develop 85 A) Independent Resources

the business.

15% Er
Tha diractare haliaua that tha antantial far intanratinn and lavarasa o g



Primo fracking Italia: Ribolla, GR

Aq

2010 COAL STIMULATION i

“A hydraulic fracture job, coupled with ceramic proppant, designed to enhance
productivity, was followed by a seven weeks production test”
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Puglia - ENI

The hydraulic fracturing stimulation technique
pumping energizing fluids in the Roseto-Montestillo
field has proved to be very successful in recovering

well productivity -- ENI, Cairo Aprile 2013

Society of Petroleum Engineers Language English

164649-MS pol € 10.2118/164649-MS

Conference Paper
Revitalizing Mature Gas Field Using Energized Fracturing Technology In South Italy
Luis E. Granado, Roberta Garritano, Raffaele Perfetto, Roberto Lorefice, Roberto L. Ceccarelli, Eni E&P

2013 North Africa Technical Conference & Exhibition, Apr 15 - 17, 2013 2013, InterContinental Citystar,Cairo,
Egypt

978-1-61399-248-7
2013, Society of Petroleum Engineers

1.4.4 Site Operations

Hydrauli Fracturing, energized frac fluid

Abstract

This paper reviews the fracture stimulation improvement achieved over the well stimulation experience to attempt a
field redevelopment through a well revitalization after workover and recompletion with a multistage hydraulic
fracturing string using energized fluids, notwithstanding the limited background of fracture technology applications in
Italy. The objectives were concentrated on the reserves final recovery of the principal layers and assessment of
potential thin layers that has never produce before, which entail the use of technologies state-of-the-art for drilling,
completions, stimulation and development plans.

The hydraulic fracturing stimulation technique pumping energized fluids introduced in the Roseto-Montestillo field
has proved to be very successful recovering well productivity, however some associated problems have required a
process optimization during the intervention. The problems ranged from in situ stress variation, that lead to very high
pumping pressure (even in presence of very depleted reservoir), plastic or soft formation with potential proppant
embedment issues, effective vertical coverage of the target pays intervals and gel residue with the consequent
damage to fracture conductivity.
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Sardegna - Carbosulcis

CARBOSULCIS S.p.A
A CEM-ECBM Project in Italy

The most significant project in Raly about exploitation of Coal Bad
Mathana, is devaloping in the coal basin of the SW of Sardinia

] The CARBOSULCIS spa Company, owned by Sardinian

Government, holds the concession for mining activities in the only

active coal mine in Raly, and morsover it has just obtained a g

regaarch authorization for gas

CARBOSULCIS iz located In & highly industrislized anes,
concerning with metallurgical and ehemical production, and power
generation

Carbosulels Company directly carrlies out a self-funded project for
CBM-ECEM technology applications not only in its coal basin mine
concesalon, but in the whola eocenic basin, with the maln Mational

Carbnding 3 0.

' The SULCIS coal basin exhibits a general

deepening of the productive strata
reaching 800 m injection depth.

main goals of the Project:

» to exploit an ECBM technique
throughout the Sulcis Coal Province

+ to accomplish a significant CO,
geological sequestration (10° tonns

storage foreseen), in the frame of the
ECBM cycle,

Main expected results:

» feasibility study for the ECBM
technique development for the coal bed
strata deeper than 800 m to inject CO,
at supercritical conditions

+ the first test wells drilling (CO,
injection and CH, production).




Toscana - European Gas Limited

N

- 4 850,000mN

MEDITERRANEAN

SEA

- 4.700,000mN

LIVORNO

£00,000mE

FLORENCE u
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SIENA

VITERBO

|

Company Overview — Strategy & Portfolio f\

« European Gas Limited is a gas developer/explorer with
projects in western Europe.

* The strategy of the Company is to acquire, explore and
develop Coal Bed Methane (CBM) and shale gas projects in
Europe.

* The project portfolio covers approximately
9,500km? in France, Italy and Belgium and is one of the first,
large unconventional gas resource portfolios assembled in
western Europe.

current

Coal Bed Methane

RLY.X® Q¥ ' Exreme Energy Acion Network

Subscribe y Live in N.Ireland or have friends and family there? Fracking

B demo this Thurs: http://t.co/xCnd4EOR #fracking

Fracking hell Latest news Local Groups Locations Get stuck in Resources Contact us

Home > Latest > Blog > Coal Bed Methane: The Evil Twin of Shale Gas

COAL BED METHANE: THE EVIL TWIN OF SHALE GAS
Watch the short‘ﬁlm abo‘ui
fracking by the Ecologist Film Unit

Coal Bed Methane (CBM), sometimes called Coal Seam Gas (mainly in Australia), is Shale Gas'’s less well known but
equally destructive sibling in “the family” of extreme energy methods. Where once, if a coal seam was too deep, too
thin or too fractured to mine that was the end of it, now with rising energy prices and constrained supplies more
extreme methods are contemplated. If the seam is close enough to the surface, this is likely to mean open cast
mining. But, for deeper coal seams the worst that can be done at the moment is to try to exploit any gas associated
with the seam. I say at the moment because slightly further along the extreme energy road we are heading down is
the threat of Underground Coal Gasification (UCG), probably the most dangerous and destructive fossil fuel
exploitation method that has so far been considered (with the possible exception of the even more speculative
Methane Clathrate Mining). That, however, is a topic for another post. In the mean time CBM is a serious threat that
already been widely developed in the United States and Australia and is ready to roll out across the British Isles.
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Lamvad 2 Bettembre DOBE « arire et ers

Focus L’oro nero italiano

La produzione In Val d"Agri si estrac I'S0 per cento dell'oro nero Lo sviluppo Dal 2011 partira lo sfruttamento dei giacimenti di

italiano. 1 47 pozzi custodiscono ancora 500 milioni di barili

Basilicata, il petrolio

DAL NOATR) PWAY)

VAL IYAGRI (Posenua) - Texas 0 Lucania Sau
dita, oemad § looghsl comuni sl speecano, per
Basilicata che galleszgia sul pib grande glacimen
10 di petrotio dell Europa continentale ¢ wal gas.

Qui, pel parco sasionale detia Val d'Agri, do
ve non <8 s sabbia del deserso ma |l verde de
i orti ¢ ded boechi, tutto & & prisnissima guali
1 olia, vina, camne, fagioll, misle, socciole. B
anche Bl petrotio, che si estrae da quindici anni,
& di ottima qualith. | g7 pouzl el glacimento del
12 Val d'Agri custodiscono, dcono e stime uff
clall, cleca 46z mitlond & darll] (Moo ne sono
stath extratth quasi 11 milSond), che ol valore coe
rente & go- 200 dollar! al barile formano un teso
1o da quast go millardl 4l dollart

Ma la Basilicata, che peoduce Noftanta per cen
10 del petrolio estratto in Halla, non i fermerd o
quelio della Val @'Agrl, estratto dall’Enk. Dol
20113 comincerh a sfrattare -~ con Tetal, Esso ¢
Shelll | glaciment] di Tempa Rossa, poco pia &
nord: altrl 480 millond di barili, trd 50 siliards
i doBari. Bd ¢ peoerta o far trivellare anche Mon .
te Crosso, propeio a due passl da Poternea, dove
¢ altro petrobo per 100 millond & barill, B pod
farh scavare red Mase Josio, nelle nogue di Meta

che non porta ricchezza

Aumenta ['inquinamento. Pochi as

ponto ¢ di Scamman, dove dal templl groct sl ve
dranno spuntsre platiaforme petreliere come
el Mare del Noed

Nessuno, ancors fine a guakche anno fa, ¢ no
nostante | giscieenti Gella Val d"Agri, svrebibe
Seounese che nel sottovecdo lecano ¢ nel fon
dali jomici fomse nasconts tutts questa riccherea

I'empa Rossa, por quello di Monte Grosso
! i

Dopeo Fintulzione di Bnrico Matted, che tra g an
nl S0 ¢ 6o venne qui & cercare petrolio ¢ trovd
woobtantos gas, 1% che la Basiicats potesse
davvero essere un enormw serbatolo di petrolio
ors per 1o plis gludicats un volo Gella fartasia
Invece | sondagxi ¢ e trivelle sl sono spingl
fimo nelle viscere della terra, a tre-quattromila

metri di profondith, ¢
ro che cercavamo. Co
Sembwrava Nasmancho
era, per ba Basllicata ¢
lia, per la goestione m
smo fscale, per il v
Oell'emigrarione

sunti

iere dells Sera » Eco

i~ L viia Lavanise fesaudite

"
v
i

E Infarts, allinizho,

Dicevano: «Paghen
me in Valke 9 Aosta,
«<he sl produca una go
mo meno anche le bo
Dicevano: «Con be 1o -
strade ¢ ferrovie, che
un secolo fas. Diceva
WO pll costrettl a en
s nostras. Dicevan
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La mia Lucania (e)saudita

Con le royalties del petrolio sognavamo di diventare ricchi
come arabi. Invece ci ritroviamo al posto d'onore nella classifica
della poverta

@ Gactano Cappelli NOTIZIE CORAFLN
Vita sociale in Basilicata prima del Cofsnaen =1 volare gl ner
- 3 ags . s petrolio. Quant! aeed saranno passati da Lelico. nale ds ceato metsi in
Poverta, la sentenza dell’lstat: «Basilicata regione piu povera» quella sera? | msivestannl, | uhomaee
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Moliterno

L'ANALISKE un bianco charmscuo quelic defc sviuppo lagato ale soyties su petrobo. La popaizione s intemoga sul fturo

' Piu nero che oro il colore del petrolio

Il via alla prima
edizione della
rassegna
cinematografica
“Le Visioni-Altre”

Tre gloml di “corto”

uniscono Viggiano, .
Castelsaraceno e Maliterno
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Sabato 6 settembre 2008

E i lucani continuano a
sperare nella riduzione del
prezzo alla pompa. Avviata
un'indagine anche sul gas

Sono elevati anche rispetto al Vallo di Diano. Nella regione degli “sceicchi” qualcosa non torna

Benzina, da noi i prezzi piv alfi

E’ una beffa, un litro di carburante in Basilicata costa molto di piu della media nazionale
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L'oro (nero) che non luccica

Gli abitanti della zona hanno chiesto alla cosiddetta “ottava sorella” un risarcimento danni Mercato lmm Obiliare

50 famiglie denunciano 'Eni collassato

Cattivi odori, rumori e vibrazioni rendono difficile la vita di diversi cittadini
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Il parco violentato

CARTA DEI GIACIMENTI PETROLIFERI NEL PARCO NAZIONALE APPENNINO
LUCANO VAL D'AGRI LAGONEGRESE (fonte: ENI e Regione Basilicata) LEGENDA

Flad, - & Perimetrazione Parco naz.
W Appennino Lucano Val d'Agri
Lagonegrese approvata dal Consiglio

Regionale il 31/12/2002
: Concessione di coltivazione
Val d'Agri

e Limite regionale

L ] Pozzi

e Oleodotti

|

Centro Oli di Viggiano

TERRITORIO SPARSO DI DISCARICHE ILLEGALI
H7-H14 CANCEROGENI, ECOTOSSICI



Inquinamento falde acquifere
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Parco Val d'Agri: veleni nella sorgente "Acqua dell'Abete"
“...sul terreno e nell'acqua sarebbero state rinvenute sostanze altamente pericolose ed
inquinanti, con molta probabilita derivanti dall'attivita petrolifera.” 11 Giorale di Calvello, Dicembre 2008



Intanto, nella zona sono costanti i controlli da parte dell'Arpab

«Laria puzza di petrolio»

Lettera denuncia all'Eni di un cittadino di Viggiano
Mediamente ogni fre giorni 'atmostera diventa irrespirabile

MARIAPADLA VERGALLITD

@ VIGGIAMND. Le estrazioni
petrolifere sono sotto control-
|, esistono, a detta dell’ Arpah,
nuovi ed efficaci sistemi di
monitoraggio della gualita
gell' aria, conm centraline in-
stallate nei pressi del Centro
oli. Eppure ogmi qualvolia esce
fuori una lamentela ed un
cittadino dichiara un disagio
legato al presunto inguina-
mento da polveri sottili, un
Erosso punto  interrogativo
riappare sulle estrazioni pe-
trolifere in Val DrAgri.

E il casodi una lettera di un
cittadino di Viggiano, Vinoen-
20 Stigliano, che ha indirizzato
La 5 I]EhLEELEI s.i C-::mun.e

zone & ormal un fatto risa-

puti.

Stigliano non & unico ad
avvertire il disagio nella sus
z2oma & in molti temnnn che

tale situazions poss
danni alle calture, cl
ti casi, hanno sat
danni soprattutto al
ne. «Mon 50 - con
gliano - se il fenom
esseTe pericoloso p
sone @ per le colture
@ insopportakile. Ck
tanto, a chi di comp
chiarire natura e :
fenomeno, in mani
gliata & motivata s
maentes.

Ed & guells che
continuanae a chis

Basilicata: 47 pozzi,
esalazioni di idrocarburi
policiclici aromatici,
idrogeno solforato,
compromettono
ambiente e biodiversita.

ATTIVITA ESTRATTIVA | leri le prime battute. Uinchiesta ha preso il via nel 2001
Inquinamento in Val d’Agri
sei tecnici Eni sotto processo

[FIND PERCIANTE

B VIEGIAND. Al via il prooes
g cha wode Imputatl sed percons
tra tecmilel @ progeitistl dellEnd
acusati di inquinamento. Es
sndio alle prime battute i poo
eess0 T reglstrare amcora seher-
mwaglin procedurall, lorl 51 & di-
susso sulla repolaritd della oo
stiturione delle pacti civild, in
gt ad wn'eccezions preton-
tagh dad legall dedln comirogarts

Ludienzs, quindi, & waia ag
glornata al prossimo mese di
warrn, |n gthesa della decisions
diel tribanale. Ma come & nata
tutta L wicenda® Nel 2000 una
cinguanting di elttading di Vig-
glarn preseniang un esposio -
denunciz 2lla Procima della Re
peabitilics di Poterza. A lom dire

pab ("Aganzin regkmale por |6
protezione  dell’ rmbdemie), Al
termine scibla il decreto di ci
tazlone B gludizio per | teendcd e
progeitistl delln compagnis pe-
tralifern. 5i irati di Giznframnm
Amici, Ao Bovers, Carlo Fe
mdand, Stefimo Malohe, Luigl
Luggriallos Carkn Viln Hussa

| ssi vengono rinviaki o pro
pessn ] maggiodel 30046, A pen
radn df questanmo &8 onsting-
ssomin la et civild che chiedonn
i pssere rizarciti. Alound agri
eodior] harmo anche dovizgo ab-
bandorsee | propri casnpi

afi bratky - ha detin Favvocain
Antomello Labanca, legale di
parte civile - di persone che -
pongong maolta Ndosis nella giu-
stizia pon la speramea di riuscine
a trvare quel minimo di sod
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Vino e petrolio: impossible

WL oo L E Studi del 1978

Subscriber access provided by CAL STATE UNIV NORTHRIDGE

Effects of continuous hydrogen sulfide fumigation on crop and forest plants
C. Ray Thompson, and Gerrit Kats
Environ. Sci. Technol, 1978, 12 (5), 550-553+ COI: 10.1021/es80141a001 - Publicaten Date (Wed): 01 May 2002
Downloaded from hitp./pubs.acs.org on February 16, 2009

BASILICATA &5 Stampa [&] Invia a un amico

Uva e frutta maleodorante, in fuga dai
terreni «anneriti»

= POTENZA - Protestarono fin dai
| primi vagiti dell'attivita petrolifera
in Val d'Ag ri. Una volta a

¥ Viggiano c'erano le vigne che
producevano uva e vino di
qualita, come i vicini frutteti e
c'erano le «mele della Val

¥ d’Agri». Da quando si &
cominciato a pompare oro nero
dalle viscere della zona ci sono
chicchi d'uva oleosi e
maleodoranti e mele annerite. Gli
agricoltori speravano, quanto
meno, di dover abbandonare i
propri terreni e di «riciclarsi » come tecnici e addetti alle estrazioni. Ma - come

«impalpabile» e cosi coltivatori e allevatori si ritrovano, nella migliore delle ipotesi, a
fare i conti con frutta al... greggio.

La gazzetta del Mezzogiorno, 2009



Agricoltura al petrolio

ernat:onal Journal of Food Science a Ll WS

Orignal artil Miele al petrolio:

SPME-GC-MS analysis of volatile organic compounds

in honey from Basilicata. Evidence for the presence & CompOnenti mai

of pollutants from anthropogenic activities

o . . 7
Giovanni Bentivenga,' Maurizio D"Auria,’* Pictro Fedeli,” Giacomo Mauricllo” & Rocco Racioppi’ trovatl prlma nel mlele
2 P cava, 85012 Corleto Poten;

{ s0 flavour
enyl-substituted
th tewater

Keywords Extraction, honey, hydrocarbons, oil, plant, solid-phase microextraction

Fagioli “Sarconi’ : : T
200 ettari abbandonati CORRIERE DELLA SERA

Meleti inutilizzabili

L' ITALIADELLE PICCOLE CAPITALI: 2 POTENZA

Corriere della Sera  Nella Basilicata della corsa al petrolio dove
2004 sfuma il sogno del Texas

_ Un destino segnato dall’ oro nero, trivelle al posto degli
Immagine? alberi di mele. Ma lo sviluppo non arriva



Si raccoglie quel che si semina

] [talia tumori infantili:
. ’
Incidenza dei tumori infantili Childhood cancer incidence dOpplO che nel resto d Europa
nel periodo 1998-2002 in 19982002 and incidence trends
e trend di incidenza nel periodo in 19882002 in ltaly. S USA
1088-2002 in Italia A report from the AIRTum database

Tumori. In aumento cancro al colon, polmone, seno e prostata

domenica, 12 ottobre 2008
Ecco tutte le novita che emergone dal congresso dell'Associazione Italiana di Oncologia Medica (Aiom)

News > Cronaca > Tumori in aumento fra i bambini, ogni anno in Italia il cancro ne uccide 400
Sono 1.300 i malati ogni anno

Tumori in aumento fra i bambini, ogni anno in

Italia il cancro ne uccide 400 e e » Aumentan | tumor delfnfane, un sifomode mblnts nquinst
Aumentano i tumori dell'infanzia, un sintomo dell' ambiente
inquinato
BASILICATA inserito da: Redazione pubblicato il: 11/10/2010 09:48
In Basilicata e record Email ] Commenta

Al Congresso nazionale dell'’Associazione Culturale
Pediatri, pediatri e medici dell’ambiente si sono confrontati
sul binomio ambiente e neoplasie infantili. In Italia si

‘Q C P registra un aumento delle neoplasie infantili del 2 per cento

per malattie tumorali

ogni anno. L'incremento pit consistente riquarda i bambini

Gazzetta del Mezzoglorno’ 2009 ASSOCIAZIONE sotto I'anno di eta e alcune forme tumorali: leucemie,
Aumentl Vert1g10n081 dal 1997 ad Oggl (_‘.l_JlT_U[JQ/\lF PEDIATR  fumori del sistema nervoso centrale e linfomi. Da una lato

si assiste a un cambiamento radicale dell'ambiente per
mano dell'uomo, dall'altro si registra un notevole aumento di tumori dell'infanzia. Quale



12. COSA FARE?



For the ignorance of the public
is the real capital of monopoly

Henry Demarest Lloyd
1894



Esigere che le cose cambino
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Informazione e attivismo

For the ignorance of the public
is the real capital of monopoly

Henry Demarest Lloyd, 1894

No ai compromessi

Il mare non e diverso dalla terraferma
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