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Caterina Cirdlli, Leonardo Mercatanti, Enrico D. Nicosia, Carmelo M. Porto

PRECAUTION AND PROTECTION POLICIES OF URBAN ECOSY STEM
IN THE IBLEA NORTH EASTERN COAST OF SICILY?

1. Sugtainable planning related to management of the coastline

Geomorphologic as well as higtorica-economic recongruction that has determined origin and
evolution of the coadtline, offers up-to-date reflections.

The irreverdble damage of a large pat of coasta resources as wel as the awareness of
environmental resources depletion led to an accurate evaluation of the eco-sysems and their
protection. A correct management of coastad areas must be founded on the comprehension of
dynamics aswell as coastal natural processes, without clashing interedts.

It is then imposed, precaution and protection policies tha begins from the study of the
environment and may lead to the awareness and prevention of risk through corrected information.

A sudanable management of the complicated coast system require particular attention to
factors, meaningfully affecting coasts dynamics, dso taking into account the mentioned aress
composed by two components, eath and sea, which are in mutua relaion with human and
physicd processes, due to every type of initigive must include both® (Valega, 1999; Bdfiore,
2001).

From a logicd point of view, planning should precede management, despite spontaneous
environmental management has been operated for many years. Only after, complication of network
has crested clashing rdations, and environmenta impact has reached high pick of risk, the
community needs to control the behaviour through planning activities, introducing environmenta
qudity control sysemsin reaion to land transformation projects (Valega, 1990).

The growing awareness needs more careful environmental management introducing the
concept of sustainable development, atempting to concliae environmentd and economic
problems in order to achieve technologica progress while monitoring its impact on the
environment. The operation of this concept is limited by today’s technologica know-how, and by
socid and economic organisation related to the use of environmenta resources and by biosphere
cagpacity to engross the effects of human activities.

Planning means project a sudanable region in which the wdl-beng of the population is
reeched without damaging environmental resources, saving the ecosystems and reducing as much
as possible not renewabl e resources consumption.

In order to achieve such management it is necessary to introduce the concept of “shared
planning”, mainly relaing to the integration of opinions and different point of views of actors in
planning and programming processes, through a co-operaiond involvement, which ams to creste
shared engagements and respongbilities, ensuring the dngling out of red mates as wel as
feasble solutions, diminating the possible conflicts reaed to “management”.

Even if the mentioned bottom-up shared approach it is consdered important in relation to the
environmenta management, it is necessary that nationd and regiona policies establish the gods as

2 The paper is a partial result of a research project financed by M I1UR (ex 40%) and titled “ Sustainable devel opment and quality
of life in urban areas of eastern Sicily” while “Urban ecosystem: the good practises for the governance of urban sustainability and
consistent development” is the national research project coordinated by Tullio D’ Aponte, University of Naples“Federico I1”.

% The position of the coast, for its nature, is subjected to variations, mainly caused by erosion and sediment accumulation. It
characterise coastal dynamics and must be taken into account when planning coastal installation.
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well as investments plans and drategies related to the usage of the coast and their naturd resources
(Cirdli, Mercatanti and Porto, 2003).

2. Thelblea North Eastern coast of Sicily

The Sicilian coadd environment, as wel as many other areas in the Mediterranean, has
undergone deep changes that heavily influenced the environmenta dteration. Dranage
intervention, intendve cultivation, demogrephic  concentration caused by not  regulated
urbanisation, development of road infrastructures, concentration of highly polluted indudtria aress,
and amore recent development of tourist infrastructures, have determined unsustainable impact.

The uses of the environment, very often contrasting one another, have lead to a generd
impoverishment of the environment as wel as an enormous risk for the population hedth,
damaging their qudity of life (Cdabro, 1957; Barilaro, 1992).

A pivotd role in the impoverishment of the environment has to be ascribed to the development
of indudtrid areas in many peculiar and gppeding bays and landscapes of the idand. The indudtria
areas of Porto Empedocle, Gela, Milazzo and Priolo Gargdlo, born in the second hdf of the XX
century and based on the modd of the growth pole theory of Frangois Perroux (1955), have deeply
transformed the landscape characterigtics as well as the socid-economic dructures exiging in the
aress (Ruggiero, 1972; Scrofani, 1998). From a certain point of view spreading of industrid plants
in the southern pat of Itdy is the direct result of equivocd and contradictory compromises
between politician urgency to run away from the backwardness of the country and the necessty of
private investors to strategicaly locaise indudtrid plants (Cristaudo, 1981).

Even if in southern Italy the indudridisation represents one of the most important phenomenon
of the post-war period, having brightened the economy, the absence of adequate planning led to
problems that the areas were not able to sustain. Nowadays industria areas are under accusation of
contributing to the creation of the “refuse society”, manly caused by impoverishment of the
environment, defilement of water, pollution of land and air.

A dear underganding of the Stuation can be verified in the coastd tract going from the river
St. Leonardo (natural border between Syracuse and Catania) to Syracuse.

A problematica area represents the region of mgor concentration of indudrid establishment in
Scily, adding to the unsustainable load the seismic vulnerability of the area, many times epicentre
of ruinous earthquake and tidal waves® (Di Blasi, 2000).

The industrid plants have been st in line in a long tact, the Piana of Megara, on the coastline
going from the gulf of Augusta to Cgpo S. Panagia In the Megarese coast the settling down of
large refinery and chemicd, petrochemicd, thermo-éectricd and condruction plants have
determined subgtantial  dteration of the landscape. The view results surredistic, made of pipes,
boilers, tanks, sphericd and cylindricd, iron towers of refineries, smoke stack of chemicd plants
and large landing-stage (Pecora, 1974, pp. 344-349). The landscape was completely dfferent from
the one described by Giuseppe Tomas di Lampedusa in his tde “La Srend’, in which the sdt-flas
come forward in the Augudta bay “... in quel golfettino interno, piu in su di Punta 1zzo [...] € il piu
bel posto della Sicilia La costa € sdvaggia [...] completamente deserta, hon S vede neppure una
casa; il mare € colore dei pavoni; e proprio di fronte, d di la di queste onde cangianti, sde I'Etng;
da nessun atro posto € bello come da li, camo, possente, davvero divino” (Tomas di Lampedusa,
1961).

The land presents its own geomorphologic characteristics with a tract of coast presenting steep
cliffs (Capo St. Panagia, north of Syracuse and Cgpo Murro di Porco, south of Syracuse), little
peninsulas (such as the Augusta ones, Thapsos and Ortigia), with ramification of fiords, besde

4 The Malteo Iblese fault plane causes strongly earthquakes in this area.



shining sandy shores, credting gulfs and bays succeeding each other® (Cirelli, Mercatanti and
Porto, 2003).

Proceeding towards the inland part, marine whatf have been created where supeficid
ideography, congtructed from the eroson evolve caves, pardld to the coast line, with a wavdike
form pushed up against the inner part of the Ibleo platealf.

Naturd chaacterigics as wdl as the higoricd and economicd events in this land judtify
population settling down and permanence in the past decades (Ruggiero, 1975).

The coadd aess, until the firs haf of the last century, has been characterized by diffuse
agriculture (mainly related to citrus, dmonds and grapes growing); later large dteration of use
have been experienced, caused by the intense coasta urbanization related to the fast growing
phenomenon of the second home, as well as the consequent illegd condructions and the
concentration of indudrid plants manly deveoped in the coadline going from Augudsta to
Syracuse for gpproximately 30 Km.

The dte choice, has influenced by favourable harbour orography as wel as the draegic
position given by the route of the materids through the Mediterranean, public funds have dso had
apivotd role hdping large enterprises (Pireddu, 1994).

The indudridization process, darted in this area in 1949 with the mgor indalation of the first
plant of the RaS.O.M. (Raffineria Sciliana Olii Minerdi) processng raw materids, even if it
opened eastern Sicily to renewd dfter the second world war while revisng the economy and
infrastructures, that has caused environmenta damage in most cases not reversible’ (Maiorca,
2001).

The indudtrid area has become in a few years the most important in Scily, and one of the most
important in Italy. Plants which were first only located in the coastal area were expanding towards
the inland of the country, designing the so-cdled industrial triangle® Augusta-Mdilli-Priolo
Gagdlo. The immediate and tangible effects of the industrid boom, which was enormous and not
planned a dl, have been environmentd transformation, modification of the population life syle as
well as demographic growth of the nearby areas. As a consequence the employees migration,
resulted in decline of primary activities New indudrid plants have favoured the permanent
movement of employees and ther families in the plants nearby, dso credting the phenomenon of
commuters (Ruggiero, 1975, pp. 34-35).

The Megara indudrid plant has awaken not only Syracuse but dso nearby towns such as
Auguda, Priolo Gargdlo, Mdlilli, Sortino and Horidia The marine traffic crested by the indudrid
plants has transformed Augudta from a little commercid port and military base to one of the most
important trade port of the Mediterranean (Ruggiero, 1972). The mgor demographic increase was
experienced in Priolo Gargdlo, a little town between Augusta and Syracuse, which became the
principd centre of indudridization. From 1951 to 1981, Priolo Gargdlo has experienced a
demographic growth of the 139% (Barilaro, 1992) becoming in 1979 an independent
municipdlity’.

® From a geologic and morphologic point of view the examined area is localised in the Iblean site, which constitutes a wise
stable area, it was not strained from the orogenesis and involved in many systems of normal fault oriented NE-SW; to the west
Scoglitti-Agnone ones and to the north Sigona Grande-Reitano ones (Cosentino et alii, 1982, pp. 180-181). Parallelly those faults has
developed a system of horst and graben, major importance has the Sigona Grande-Reitano and Agnone horst and the Scordia-Lentini
graben. On the mentioned fault system have been created barrier reef (so-called “falesi€”), that, destructed from erosion, nowadays
moved subsided from the sea, resulting in the most relevant morphologic element of the costal areas. Unbroken slope of a calcareus
nature are founded in the nearby of Villasmundo toward the southern part of Monti Climiti through Méelilli e behind Priolo Gargallo
(Carbone et alii, 1982).

6 A vast number of caves have been adapted to habitation from prehistory times or used as necropolis, the most famous s the
one of the city of Pantalica (Pecora, 1974, p.26).

" Angelo Moratti built the Ra.Si.0.M. in Augusta. The choice of Augusta was determined by the fact that the area was flat, on
the route Suez-Gibilterra where the major traffic of raw material was recorded, mainly coming from Russia and the Middle east, by
the presence of the natural harbour and the copiousness of low cost labours as well as the possibilities of utilising the subterranean
reservoirs and the Navy wharf, employed during the second world war.

8 Today called damned triangle due to its high percentage of neoplastic pathologies and congenital birth defects verified in the
area. For further degpening Sciacca et alii, 2003.

® While the results of 1991 and 2001 ISTAT census of population indicate stationariness.



The harbour complex, composed by the Augusta, Priolo Gargdlo and . Panagia cdls, moves
raw materids and tankers for the 20% of the nationd share (more than 46 thousands of tons of ail
and more than 2.700 oil tankers) (Scrofani, 1998).

The Megara industrid area occupy a surface of 44 Knf, and is composed by eight
agglomerates, hogting 70 enterprises (figure 1). The typology of the plants (oil refineries,
production of combusted, detergent) focus on the am of cresting an integrated industria complex.
Probably the strong integration has been the main obgtacle to the development and consolidation of
endogenous entrepreneur initiatives.

Fig. 1- The“industrial triangle’
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Font: Our elaboration on IGM *° map

10 stituto Geografico Militare (Military Survey Office).



Despite the continuous loss of labour, up to today the industrid sector ill represents a pivota
role, employing approximately 10.000 people, on the other hand data rdating to inditutiond
sarvices are quite worrying, providing that the value results greater if compared to other services,
meaning not balanced expangon of the tertiary industry as well as representing an index of “non
development” (figure 2).

Fig. 2 - Sector employees “ industrial triangle” (absolute value)
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Font: Our elaboration based on 8" Industry Census, ISTAT! 2001

The phenomenon can be obsarved in the three towns examined, in Augudsta the not equal
expanson has a large growth (3.700 employees in the indudtrial sector, more than 3.000 employees
in public adminigration and about 2500 in the other services), Priolo Gargdlo has been affected
less than the other towns presenting a ratio of 1 to 7 between employees in the other services and
industrid  sector, dill being an “indudrid city”; even if Mdilli presents a bdance that is not equd
between industrid sector and other services, it gill maintains its agricultural vocation. In the lagt
year they locdised thair large commercid digtribution.

Even if it presents beautiful beaches and very peculiar dtes, the smoke stacks present on the
horizon, the pungent smell of the ar caused by the indudria plants and water defilement do not
dlow the usage of the coast; perhaps in the future, when the whole area will be degraded, the
archaeological industria will be upgraded.

In November 1990 the area has been declared an environmenta “high risk zon€’, in particular
the industrid zone of Priolo Gargallo and Augusta, EVELY? power plant have been listed among 50
nationd dtes of the nationd programme that should undergo drainage and renewd for the
environment, made by the Ministry of the Environment™2,

The dtuation of the south coast is completdly different. Sites such as Ognina, Eloro, Vendicari,
Marzamemi, Portopalo and the ide of Cgpo Passero are not contaminated at al, presenting crystd
cler waters and peculiar landscgpes. In these areas, there ae many dtes of immense
environmenta vaue, i.e. protected areas. Ten in the city of Syracuse (table 1) six (written in script)
located on the coast or on the coast nearby. Provided that “prendendo atto del’obiettivo di
contribuire con un migliore ambiente dla qudita ddla vita..., di gaantire I'uso plurimo dele
risorse e lo sviluppo sodenibile e di valutare gli effetti diretti ed indiretti sull’'uomo..., sulle acque
d superficie e sotterranee..., sul paesaggio e sull’'interazione di detti fattori, sui beni materidi e sul
patrimonio culturde ed ambientale’ (Dpr 12/04/96) it is evident that location of plants should be
decided according to environmenta needs.

1 |stituto Centrale di Statistica (Central Statistics Institute).

12 Ente Nazionale per I’ Energia Elettrica (National Electricity Board).

13 Today the industrialised area of Priolo Gargallo is one of the 50 national sites of the National Plan of reclamation issued by
the Ministry of Environment.
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Tab. 1- Protected areasin the city of Syracuse

Name Ste Surface (hectares)
Cava Grande of Cassibile Avola, Syracuse, Noto 2.696,49
Speleological camplex Villasmundo-Sant’ Alfio  Mélilli 71,66
River Ciane and saltpan of Syracuse Syracuse 316,68
Cave “Monello” Syracuse 59,16
Cave “Palombara’ Mélilli 11,25
Isle of Correnti Portopalo di Capo Passero 64,37
Isle of Capo Passero Portopalo di Capo Passero 35,63
Faunistic oasis of Vendicari Noto 1.512,00
Pantalica and Valle of Anapo Sortino, Ferla, Cassaro, Buscemi 3.712,07
Saltpan of Priolo Gargallo Priolo Gargallo 54,50
Total Province of Syracuse 8.806,81

Font: Azienda Foreste Demaniali of Syracuse, 2003

In the examined gStes in order to give adequate value to the resources, sustainable tourism
become a necessty. It is well known that sustainable developments, even if representing a globa
problem, can be pursued as an objective if only it is locaized, provided that intervention must be
adapted to resources as well as potential and geographica context (Cencini, 1999; Porto, 2002).

3. Systematic vulnerability connected by natural risk in the“industrial triangle”

The particular geologic and geomorphologic sructure of the soil results in high environmentd
risks, for insance seismic and hydro-geologic risk. The mentioned risks are completely ignored by
environmenta management, aso favouring the anthropologization of the area with the locdization
of petrochemicals and the consequent growth of urban cities, exceeding their population capacity.

Provided that plants cannot exist without risk factors, they must be developed coexisting with
natural and antrophic disaster. The limits of acceptable risk are regulated by laws and by
population habits as a consequence, even if the risks are not deeply understood, they must be
included and conddered in environmenta planning.

Risk, is composed by two factors danger and damage. Obvioudy there is no risk without
damage, being drictly related to men and ther activities. Even the so-called “natura risks’, are not
redly naturd, being related and generated from men (Villai, 1997). Summaridang, naturd risk
exig because the happening of natura phenomenon (earthquakes, volcano eruptions, floods,
landdides...) cause damages to people and structures made by men in a specific geographic area.

Evaduate risk means taking into account the functional characteristics that the socia-economic
system has developed in the specific area during many years, as a consequence it must be taken
into account the urban dructure as wel as the socid-culturd rdaions, with the man am of
restarting the system after the phenomenon in the shortest period possible.

In order to completely examine the risk of a specific sygem the vulnerability must be
consdered (deriving from the Latin word vulnus, which means “wound”), it means the incapacity
of the sysem to withhold the exterior dress exceeding a cetan levd, cdled “soglia di
vulnerabilitsl levd of vulnerability” (Santoianni, 1996). The fird am for cautious environmenta
planning is to underdand the factors which may influence the leve of vulnerability; those factors



present five aspects. dendty and didtribution of population, display of goods, economic structure,
socid organization and planning choices.

The andyss of vulnerability do not have to be limited to one sngle dement tha can be
damaged by the phenomenon but have to be defined by al the effects, provoked by the single
dement damage, on the sysems they bdong to. Vulneability is then the sum of direct
vulnerability (tendency of physicd dements to be damaged: wharf, road, building...), indirect
(state of crids experienced by a system in case of its dements are damaged: transportation,
information and networks has been blocked) and postponed vulnerability (blocking or dowing
down of activities in the medium and long term &fter the phenomenon, causng negdtive effects on
the population: unemployment, reduction of sdaries...) (Pinna, 2002).

Vulnerability will be less in those risky areas in which citizen are aware of the consegquences of
the problems, thus resulting in an adequate policy of safeguarding of the environment, based on he
evauation of costs and benefits, and the importance of protecting human lives and environment.

Assuming it is an initid hypothess that the society condders urgent to decresse risk, many
Srategies are feasble.

The fird drategy ams to maximise the leve of risk reduction, accounting on technology and
digposable funds, the high exploitation of resources results in a non feasble solution for a globa
planning dedicated to the public security.

The second drategy assumes that certan leve of risk are acceptable in society, it is then
important to determine which risks are acceptable, to equaize the exploitation of private and
public resources, reaching a high level of risk reduction in order to make them acceptable for the
population.

The third drategy tries to Sabilize the accepteble level of risk for every unit of margind
expense. Expenses sop when the increesing reduction of risk is smdler that there is no further
expenses. In this casg, it is important to evauae the danger, in terms of posshle effects, on the
basis of the costs necessary for their reduction.

The fourth drategy, is based on the existing proportion between tolerance of loss and benefits
achieved by activities related to the risk (Alexander, 1990).

Summarigng, the seismic risk is the connection between the naturd phenomenon “earthquake’
and the economic parameter related to the value of the inhabited environment. In other words,
risky areas without inhabited towns or important investments (from an economic point of view)
have a saigmic risk which is zero, while low risk areas with an high dendty of population have
high sasmic risk.

The above condderations dlow a complete vison of the concept of risk, enabling
condderations on the Ibleo environment, which resulted complex in terms of levd of risk,
economic, socid and culturd Sructure. The saismic origin of the Iblean area is the result of the
interaction between the border of the north African and the Eurasiatic one (Cosentino et alii, 1982,
pp. 180-181); when the tendon accumulated between rocks arises above ther resistance,
producing a fault and causng a dide of two blocks dong the fault plane, the enormous amount of
energy firg kept is rgpidly liberated as ssismic waves, through the earth crust reaching the surface.
The darting point of a fault enuclegtion is cdled ipocentre and its projection on the surface is the
epicentre™.

14 The strength of earthquakes is evaluated according to two different criteria: seismic intensity and magnitude.

Intensity is evaluated on the basis of a descriptive scale which is measuring the degree of damage of the structures, soil disorder
and animals reaction; it does not depend on soil movement but on observation of effects on the epicentral area. This is a qualitative
observation, considered important because in certain large seismic areas do not exist seismograph able to measure violent movement
in addition the history of earthquake is mainly based on this kind of description. The measurement scale commonly used are Mercalli
- Cancani - Sieberg (M cs) and Medvedev - Sponheuer - Karnik (M s), with degrees going from 1 to 12.

If we intend to measure the greatness of earthquakes in any part of the world, it is necessary to use type of measurement not
depending on density of population or typology of constructions; it will then be necessary to use a quantitative scale, that can be used
in both inhabited and isolated places. The criteria, studied by Charles Richter, is magnitude, which gives the right dimension of
earthquake energy liberated at the ipocentre.
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In the examined area the saismic factor is the result of the activity of the tectonic dignment of
the Ibleo-Maltese dope, Stuated off the lonic coas, it is characterised by a seismic style presenting
phenomenon of huge magnitude (M>7) and deep ipocentre; the phenomenon are widdy diffuse
and occur after long period of scarce seismic activity (the return time is hundreds years).

It is well known the earthquake of the 11" of January 1693, in Va di Noto (X degree of the
Mercdli scde), affecting the south eastern sde of the idand as well as the earthquake of December
1990 (so-cdled “earthquake of . Lucid’) with the epicentre in the Augusta area (table 2).

Moreover in 1693 15 metres waves destroyed ships and vessdls in the port of Augusta. Even if
deding with smadl fishing boats and vessdls, this shows that in the area tidd waves (the Japanese
tsunami) exig, it is an earthquake with its ipocentre in the sea that generates waves with massve
length and height (tens and hundreds of kilometres). The wave of tidd waves can travel a a speed
of 700/800 kmvh for thousands of km without modifying their energy, smashing very violertly the
coadlling, even if it is very far from the origin. The tsunami waves, closed to the coastline, decrease
the speed at the same time increasing the height, reaching heights of tens of metres when smashing
on the coastline, and when the waves backwash take aong with them what encountered™®.

Tab. 2-Tidal wavesin Scily from 1169 to today

Site Y ear
Stromboli 2001
Augusta 1990
Stromboli 1954
Edlie 1944
Stromboli 1930
Salina (Ealie) 1926
Stromboli 1919
Stromboli 1916
Messina— Reggio Caabria 1908
Cefalt 1823
Catania 1818
Sciacca 1817
Straits of Messina 1784
Sciacca 1727
Pdermo 1726
Augusta (11" January) 1693
Augusta (9" January) 1693
Messina 1649
Naso (Messina) 1613
East coast 1329
Messina 1169

Font: Procenzano, 2005, p. 100; our elaboration

The indudrid plants presence, in paticular the petrochemicd, as wdl as the huge
urbanization, as a result of an exponential demographic growth, have increased the posshilities of
risk connected to further natura phenomenon, such asflood.

The hydro-graphic sysem is not wel regulated, few rivers are torrent-like rivers with little
seasond  floods, manly in astumn and winter. Rivers are Marcdlino, Mulindlo, Cantera; of
smallest importance Cava Modiringiano, Cava Sorciara and Porcaria.

Floods are related to the characteristics of torrent-like rivers, which vary from shdlow water to
floods, with strong intensty and lagting for a limited amount of time, dso emphaszed by human

5 Nowadays the port of Augusta hosts naval ship as well as ail tankers, and fishing boat. There is an industrial zone in the
coastline. Not very many people are aware that in November 2002 a ‘marigraph’ has been placed on the sea floor 15 miles off
Augusta, it should advise possible occurring tidal wave. How could we be advised provided that there is no alarm system?
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actions deforedtation, excessve loading, scarce maintenance of cands, cementation of river-beds
due to condruction expanson. The latter disorder the hydro-geologicd bdance of the fluvid
environment, and the brook waters are diverted from canals.

Even if the time of catagtrophic floods return in the area are evauated in a 100 years, they can
be observed as phenomenon of a certain importance, possibly they will not present catastrophic
dimensons, but surdy have occurred very frequently in the last 50 years, for indance the
cloudburst of the 17" September 2003 (figure 3). A prevention planning should achieve a free zone
between cands and men activities.

The carbonate rocks of the Ibleo plateau for their peculiar hydro-geologica characterigtics,
permesbility and doring cgpacity, conditutes an important water layer, necessary for the
community.

The large underground catchment basin, in the town hdls of Augusta, Priolo Gargdlo and
Mdlilli, is composed by many water wells for domestic uses, wheress the main exploitetion of the
basin derives from hdudrid activities. In a few years the quantity has been worn out being that the
uses exceeded supplies, diminishing weter leve;

Fig. 3- Flood 17" September 2003

z $.S. 114 BIVIO CAVA SORCIARO 17.09.03
CAVA CUTRALE 17.09.03

Font: www.comune.priologargallo.it

Between Augudta and Priolo Gargdlo, the water decreases more than 100 metres. The worn
out process dong the coastline not only has impoverished the water layer but has adso increased
the amount of seawater (sdine intruson) with the consequent deterioration of the qudity of
potable water.

The bwering of water has been listed as one of the fundamental problem of the area at risk of
Augudta-Priolo Gargdlo-Mdlilli, which is dready induded in the triennid plan of the Minidry of
the Environment approved by the Committee of Ministers for Economic Planning the 39 of August
1990.

A further naturd phenomenon that would strongly increese the vulnerability of the redtricted
area is drictly reated to the exploitation of the water layer, it is cdled subsidence, which means
the lowering of the topographic surface, sometimes ascribed to naturd causes, but very frequently
depending on men power (induced subsidence), with more rapid effects'®. The complete absence
of officid dataand recent bibliography does not dlow to evauate the topic in this context.

18 The principal anthropic causes consist of &) excessive water worn out from underground basins, b) extraction of hydrocarbon
from geological porous formations which become solid, c) large loads for the constructions of urban and industrial centres, and
infrastructure.
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In order to have a sysemdic evaduation of the vulnerability, fundamenta characterigic of the
Megarese aregq, it is essentid to comprehend the antrophic load while quantifying the effects
mainly conddering an eventud environmental criss and the effects it could lead to, in relation to
the land and the surrounding air.

The crigs effects would affect the towns of the Megarese area (Augusta, Priolo Gargdlo and
Mdilli) and the surrounding towns (Syracuse, Horidia and Solaino) for a totd surface of
aoproximately 546 kn?, which represents a quarter of the total province; in the ares, lives more
than hdf of the entire population of the province (more than 200.000 inhabitants, 120.000 of which
areinthe city of Syracuse) with avery high dengty (table 3).

Tab. 3 - Theresident population and density in the Province of Syracuse (2001)

Municipality Population Population
(Province of Syracuse) ME M E density
Augusta 33.466 16.457 17.009 306,1
Avola 31.080 15.242 15.838 4185
Buccheri 2.320 1.103 1.217 404
Buscemi 1.200 591 609 233
Canicattini Bagni 7.510 3568 3.942 497,0
Carlentini 16.840 8.192 8.648 106,6
Cassaro 909 432 477 46,9
Ferla 2.759 1.366 1.393 1114
Floridia 20.803 10.260 10543 7934
Francofonte 13.097 6.337 6.760 1771
Lentini 23.711 11493 12.218 1099
Médlilli 12.202 6.131 6.071 89,7
Noto 22971 11.255 11.716 41,7
Pachino 21.048 10.277 10.771 4170
Palazzolo Acreide 9.109 4.300 4.809 1055
Portopalo di Capo Passero 3.500 1.786 1714 2354
Priolo Gargallo 11.752 5911 5.841 204,1
Rosolini 19.920 9.844 10.076 261,6
Syracuse 121.000 58.958 62.042 5929
Solarino 7232 3552 3.680 5559
Sortino 9.086 4482 4,604 975
Total 391515 191537 199.978 185,7

Fonte: ISTAT Census 2001; our €laboration

It is then important to underline the role of the planner, which represents the person in charge
of organigng the teritory taking into account its wesknesses. Among the duties of the planner
cregting risk prevention messures, sabilisng damages after the occurring of events. A further duty
relates to the reduction of environmenta risk, with the high cost involved, the planner should be
able to manage the expenses wisdy in terms of prevention and forecast’’. The redization of the
latter is mainly introduced by the national policy of “Servizio Nazionde’ of Civil Defence, for the

7 Prevention interventions consist of studies and determination of phenomenon causes, identification of risks and limiting the
zone affected. Prevention interventions, aims to avoid and decrease the possibility and/or the consequences of disastrous eventsin a
specific area, on the basis of acquired knowledge deriving from the forecasting. In relation to the sdsmic risk intervention relates to
three levels: 1) information and training of inhabitants; 2) emergency structures; 3) regulated constructions against seismic events
(lliceto et alii, 2002, p.16).
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law 225/1992 “d fine di tutdare I'integrita dela vita, gli insediamenti e I'ambiente da danni o dd
pericolo di danni derivanti da cdamita naturdi”.

The dtuation of environmentd risk, has been cetanly worsened by human activities. It is
inevitable that a rurd society that shifted to indudridisation, increases its vulnerability, but on the
other hand it is imposshble to deny that the excessve level reached depends on men activities,
mainly caused by irrationd uses of the sail, in the years’50-’ 60.

The strong expansion, the exploitation of coasta aress, the urbanization of vast aress as wdl
indugtria plants has strongly increased the exposition to disastrous events.

High grade of socid-systemdtic vulnerability, in the sense of scarce power of events able to
dter the socid environmentd sysem. The risk evaudion has to take into consderaion the
functionad characteridics tha the territory has developed over the years, which means consdering
urbanised soil (digribution of plants, condruction typology) economic reations (distribution of
economic activities and infrastructures) and culturd  (urban dements with an higtorical  vaue,
archaeologicd gtes and dl the other Ste not renewable to their value), aming to restart the sysem
in the shortest time possible after the event occur (Cirdli, Di Blas and Porto, 2004).

For every dement that is monitored from the scientific community, must correspond a correct
programme of teritoria planning and different urban condraints, Those dso conditute the bads
for intervention for prevention and protection againg risk, in order to provide satisfactory response
to public security and territorid development.

In the past the resolution of environmentad problems has preferred certain choices, paying
atention to technica or politica-adminidrative reasons raher than environmentd, cregting a
modd of devdopment and usage of the environment in which the planning insruments where
modified according to interests. It is hoped that the actud tendency may lead to prevention not
only in relation to disasters but o in terms of planning and resource management.

Planning programme co-exiging with risk become urgent when related to indudrid plants of
great importance for regiond and nationd economy.

The danger leve in the area is not satisfactory when compared to the urban planning so far
adopted; in theory, knowing the risk lead to the automatic revison of the exiding planning
programmes, adapting them on seismic zoning, redity is nowadays quite far from theory.

It becomes essentid to act effidently and immediatdly in reation to “anti sasmic’
transforming of condructions and operationd making of emergency plans not only involving the
municipdity, to be integrated in a sngle system ready to issue emergency plans to cope with
indugtrid risk in every plant (for ingance inflammability in petrochemicd plants). The largest can
be integrated to “smal urban communities’ with high population dengity.

“Acceptance of risk” means creating a fair relation between economic benefits and respect of
culturd and environmental vaue. It must be dso conddered those factors affecting the population
psychology, in addition red factors such as the risk of economic activities loss, employment loss
and s0 on; in this way the application of efficient prevention policies, sometimes not accepted from
the population, push the population to be informed about the their risk*®.

Information about natural risks, causes and effects, represents the preliminary introduction for
operating vdid planning policies, in order to define prevention policies and the territoria
organising for the Civil Defence.

“Risk perception” ad “risk awareness’ are fundamental factors for a diffuse intervention
culture, they must be spread by educationa inditutes, loca and regiond bureaux. They represent
an essentid introduction for the redisation of risk reduction and relaxed integration (Cirdli, Di
Blas and Porto, 2004), dso preparing the population to possible emergency Stuation

18 This attitude is called “ Cassandra syndrome” referring to mythology, having she refused Apollo love, she has been damned to
forecast future events without being believed (Santoianni, 1996).
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4. Water defilement, air and soil pollution in the indudrial triangle of Augusta-Priolo
Gargallo-Mdlilli

The mining and manufacturing activities have always cause pollution, even cities, in the sense
of agglomerates of human being, have produced garbage, spreading throughout the environment in
large quantities, as a consequence pollution was dready present previoudy to the indudtridised
Society.

It is difficult to provide an exact definition of pollution, being a concept in permanent
evolution rather than a datic concept. Human knowledge of the environment not aways represents
dangerous form of pollution. In addition pollution does not mean introducing “not naturd”
substances in the environment.

A British stientist, Wede defines pollution in such way: “pollution means introducing into the
environment substances adle to damage or compromise human hedth, the environment itsdf and
the built environment. Such substances are not dways produced by men. There is pollution present
when subgances are introduced in large quantities enabling to contrast or diminish the naurd
purification” (Wedle, 1992).

Pollution in large indudrid towns is a wdl known phenomenon from ‘800, for instance Great
Britain, the north esstern part of United States, German Ruhr; high smoke-stake, symbol of
indudtridisation in the past, were used in order to spread gases and scum into the ar far from the
plant, reducing toxicity. The growth of industrid plants and power plant after the second world
war has determined vast emisson of gas and scum, added to car emisson and urban warming
(Manzi, 2002).

Examining grade of pollution through emisson methods gives daity to globd and loca
effects.

The indudtrid area is located in the south east of Sicily, on the Mediterranean sea through the
port of Augusta The area is peculiar on account of a vast number of landing-sage dong the
coadtline al'so outside the port infrastructure.

In order to afford detailed studies on the evauation of the environment, it is needed to include
the chemicd and petrochemicd issue, which has drongly influenced the actud environmentd
gtuation. The industridl Megaree area is mainly composed by petrochemica plants and refineries,
it covers a surface of 44 Knt. It represents the largest Sicilian complex dso being one of the
largest in southern and centrd Itdy. In the aea are a0 located many companies operating
sarvices and maintenance of plants. The most important plants are (in terms of employment and
environmental impact): two ENEL power plants, EssO, ISAB and AGIP refinery. ENICHEM Priolo
and CONDEA Augusta, SARDAMAG and at last Cementeria of Augusta The ENEL plant in Priolo
Gargalo, @mprehends an area of 100 hectares with two twin sectors. The TFEO power plant with
15 hectares and three twin sectors. The two power plants comprehend 900 units, their polluted
substances are continuoudy spread in the atmosphere and are mainly condituted by nitrogen and
sulphur oxide and dust.

The itdian EssO refinery, dso located in Augusta and Mdilli, presents a surface of 280
hectares with 800 employees. Also in this area substances produced are nitrogen and sulphur oxide
and hydrocarbon. The IsaB refinery, now ERG Petroli Sp.A., locaed in Priolo Gargdlo, Mdlilli,
Syracuse, presents an extenson of 400 hectares with 700 units;, resdua emission are continuous
and manly composed by fud gas with rdevant disperson of nitrogen and sulphur oxide as wel
as dust.

The PrAOIL-AGIP Peroli located in Priolo Gargdlo, Mdilli and Augusta, employing 1.000
people, is condituted by a refinery unit and a production unit for aromatic products as well as a
production unit for power (for their own use). The plant produces huge quantity of sulphur dioxide
and nitrogen oxide; in addition the peculiar rock sysem of the plant facllitate the emisson of
hydrocarbons and sulphured compounds.
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The petrochemicd plant ENICHEM Priolo located in Priolo Gargdlo, Mdilli and Auguda
presents three Kn? with 1.350 employees. The plant is divided into two sectors the artificia
fertilizer area and the production of ammonia, in which logistic services as well as reception and
digribution of fertilizer take place. The ENICHEM plant produces a large quantity of organic
substances, chloride and hydrochloric acid. Moreover annua emisson of nitrogen oxide, sulphur
bioxide and carbon monoxide are huge. The plant dso produces little quantity but Hill relevant of
chlorine and mercury. The pollution created is enormoudy dangerous because harmful substances
areinhaled.

Since many year authorities have forbidden the traffic during certain business hours during the
day when an high leve of toxicity is reached, exceeding the dlowed limits.

The ar pollution of the Augudta area is totaly determined and caused by indudrid plants; the
amount of pollution deriving from urban activities (traffic and warming) is of no vadue when
compared to the indudriad activities The most relevant contribution is given by emisson of sulfur
dioxide (SO), totd dust and organic volatile compounds from the petrochemica plants while the
carbon monoxide is mainly to be ascribed to traffic in the south part of the area. Plants have been
involved in the reclamation of the area, snce then the emisson has been diminished. At the
moment the legd limit imposed are respected in rdaion to most harmful compounds, even if
monitoring system is not completely rdiable.

Monitoring is redised by a sysem ingdled by the Hygiene Laboraory and Chemicd
Prophylaxis (LIP) of Syracuse and ENEL, controlling air qudity in the industrid area.

In Itdy, the first laws regarding pollution are dated 13" of July 1966, law 615, representing the
firg atempt to regulate the complicated environmentd issues. The law 615 regiond inditutes
agang atmosphere pollution are created, in Sicily the regiond law n. 39/1977, for the environment
protection and againgt pollution.

It is possble to divide primary and secondary polluting substances. Primary gas have direct
action on the human hedth, secondary ones (nitrogen bioxide and Ozone) ae the result of
reections between primary, or between primary and components of the atmosphere. It is not
possble to lig harms, because of their diverse degree of toxicity. Many other factors are involved
in the atmaogphere pollution (www.augustaonline.it).

Not only the atmosphere but also water supply of the area is contaminated and polluted. In the
indudtria area the more exploited waters are the underground water, as well as superficid waters
and recovered waters from water purifier; in order to cool the plants sea water is aso used. As
mentioned earlier the exploitation of underground water resources has determined the lowering of
water leve dlowing the entrance of sea water and consequently increasing chlorine percentege,
mogtly in the coast nearby.

Levels of water pollution causes concern in the tract harbour of Augusta and the joint coast of
Priolo Gargdllo; coasta water mllution is caused by: waste of plants collected in the IAS depurator
discharging in the sea nearby the Penisola Magnis; discharging of cooling waters (therma
pollution), port activities, charging and discharging of ships off the port (hydrocarbon pollution).
(Fano di Risanamento Ambientae, 1995). Water have different usage, mosily primary needs and
adso needs related to human activities. In this sense, “water is compared to oil in the third
millennium” a daed by the World Hedth Organization (WHO), forecading in the new
millennium water shortage becoming a serious problem (Clasadonte et alii, 2005).

Rapid and scarcely controlled evolution of the Megarese area has created problems that up to
that point were not known at dl: chaotic and not planned development of the area surrounding the
plants, as wel as the nearby cities such as Augusta, Mdlilli, Priolo Gargdlo, Syracuse and Sortino.
In the Megarese area water pollution is aso determined by discharging in waters and soil scum and
waste from petrochemicd as wdl as chemicd plant. Discharging of fertilizing chemicds scum, in
the sea and the rivers increased the phenomenon of euthophication, which relates to the growing of
marine vegetation.
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Progressve intendfication of human activities and the consequent enlarging of cities and
indugtries, amplify the use of atificd fetilizers and detergents contributing to increese the
pollution load and the modification of naturd conditions (Dagradi, 1995).

Urban growth amplified the firg problem, while many cities have large depuraion plant,
Mdilli, Augusta and Priolo Gargdlo are not equipped in this sense.

In the past year recent laws provide grict guidelines for detergent production. Agriculture and
faming, ae ds0 causng discharging of huge quantity of polluted substances in rivers released
from rain or atificd irrigation. Even in this case, growth of agriculture and farming, in farmaand,
have increased the environmentd impact with polluted substances, while reducing absorption
processes and naturd replenish.

Public attention is very interested in indudtrid activities, provided that they are the main actors
in water and air poisoning, and their substances are easier to be measured and detected. Depuration
of indudrid discharging is cosly, and provided that the affected area were quite limited few
measures have been taken. To be added to continuous emissions of substances, accident, with
srong concentration emission, media are very keen to emphasse these kind of events, even if
continuous emisson cdled “normd” generate larger volume of pollution if compared to accidenta
events, less attention is given.

Other typologies of pollution are experienced around sted- plant or complex indudtrid plant.

Only in the last years, petrochemicads and oil plants ae aware of ther need for socid
acceptance, mainly involved by naiond and European policies rather than therr specific desire to
fix the dtuation with the community. They have manly decided to aoply drategies in order to fix
the environmenta balance, rather than adopting prevention measures.

The soil pallution is drictly related to the lack of wagte discharging system. The discharging
occurs through waste systems, some of them are located indgde or outsde the plant itsdf, but
frequently some waste are temporarily stored when it is difficult to be rdeased. The existing and
operating waste dumps are not sufficient for the huge demand; in case intervention does not occur
in the shortest term the area will be saurated with abundance of waste, it may increase the
trangportation of dangerous waste degtinate to other plants far away, as wel as increasing internd
storing with negative effects (Flano di Risanamento Ambientde, 1995, pp. 174-177).

5. Health issuesrelated to inhabitants of the M egar ese area

Hedth is a complicated issue, when discussing large indudtrid plants, it does not relates to the
work place but dso involves the population of the surrounding aress, so-cdled “aress a risk”. The
population is in fact directly or indirectly in contact with plants resdud, in the ar, soil, rivers and
in the sea. Winds make it difficult to limit the involved aress.

Studies of environmenta problems cannot avoid an accurate andyss of the effects of indudtrid
activities on actud and future generation, living in the surroundings of indudrid plants.

Main hedth issues are working accident, fire and exploson risk, illness rdlated to chemica
agents, desartification. A further issue is to determine, on the bass of daidicd data, the area in
which it is operated.

The hedth issue in indudrid aess, as the environmentd one, is very deicate and not wel
accepted: indudtria  groups ae intereted in drengthening and increasing (especidly during
recesson) adminigrative authorities (from locd and nationa ones), very often they are suspicious
regarding scientific research, according to research that may influence ther industrid agreement
and businesses.

At the beginning of the 80s after twenty years of intense indudrid activities in the triangle
Auguda-Priolo Gargdlo-Mdilli, a case broke out, caused by a wise number of birth defects. In
1981 the Minigtry of Hedth, in order to investigete pollution in the area, set up an inquiry with a
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goecific Hedth Commission. In the same period nineteen officers were arested accused of
omisson of officda documents and other proceedings. Many other Itdian indudrid plants are
under accusation. In Europe during the same year was adopted the concept of sustainable
development.

Recent studies (Sciacca et alii, 2003) focused their attention on the date of hedth of the
population of Syracuse in the three years from 2000 to 2002. Andysing in particular mgor
pathologies'™® connected to exposion to risk occurring from the industrid triangle Augusta-Priolo
Gargdlo-Mdilli.

The number of people affected by neoplasa has grown. Comparing the data of 2000-2002 with
the data of the previous andyss (1995-1999), it is noticeable the growth of tumours in Augusta
(figure 4) men population (+26,3% againgt the +7,3% in the entire province).

Fig. 4 - Cases of tumoursin 2000-2002 compared to regional and national media
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The results led to the necessity of an oncology department, so far not existing in Syracuse.

According to the Consulta Interassociativa Italiana per la Prevenzione, defining indudrid
hygiene as a “distipline interested in previson, characterisation, evauation and control hedth risk
in the work environment, aming to hedth and benefits of workers as wel as safeguarding the
populetion in generd” (Clip, 2001). According to the latter there are two levels of risks for the
employees and the population. Through indudria hygiene, chemicd, biologicd and physca
factors deriving from production activities are evauaed (identified as risk factors). “Indudtrid
hygienig” is in charge of drainage, as wdl as being in charge of previoudy recognised potentid
dangerous factors that may affect lives of the people, and must suggest control Strategies (Fizzano,
2001, p. 453).

In the Megarese area intervention has been undertaken for safeguarding population hedth. In
1974 the Asociazione Provincide degli Indudridi haes indituted the Consorzio Indudride per la
Protezione dell’Ambiente (CiPA). Mgor industrid groups of the area have joined the GPA, aming
to reach an equa balance between technologica evolution and qudity living.

The CIPA duty condst of managing control networks of harmful substances which are spread
from indudries. Twelve dations in the surrounding area and a Centre for data andyss (CiPA,
2002, p.11).

19 Congenital birth defects and general tumor pathology.
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CiPA has a Technicd Committee representing the industries belonging to the Consortium while
collaborating with experts.

The twelve stations cover a surface of 300 Kn, providing 65 measures related to concentrated
polluted agents in the s0il?° and principa meteorologica inded.

Data are then compared with further information deriving from two more networks (one
belonging to Provincia Regionale of Syracuse and ENEL).

Have been stated by QPA in 2002, that started from 1994 “substantiad and progressive upgrade
of ar qudity [..] as wdl as concentration of monitored substances are controlled by the law”
(CipA, 2002, p. 12). The “Regione Sicilia’, with the decree 888/1993 of the Assessorato Regionde
Territorio e Ambiente has defined the levels of “attention” for certain substances.

The LIP is an important member of GPA in Syracuse; belong to the Azienda Sanitaria Locae 8
ds being an inditution of primary importance in order to achieve inditutional objectives such as
environmenta control and prevention.

The Laboratory is a multi-purpose indrument, able to undergo environmenta controls,
supporting  technica-scientific  performances and  providing information  sarvices for  the
asociations and private sector, lastly, able to support services to Regione Siciliana, to Provincia
Regionae and loca bureaux.

The intervention sectors of the LIP regards hedth protection. Mainly redating to waters
(potable, bathing, rain), foods produced in the area, amosphere pollution, toxic substances,
radiation, soil, waste and waste dump.

Legambiente and WwF, are dso located in the area mainly working towards senstisation and
information.

Environment and hedth should be andysed in an integrated context; even if any scientific
sudy has yet demongrating the relation between polluted agents which are produced by industries
and population health problems, this work amsto clarify this connection.

On one hand there are reassuring anadyss of CiPA, while on the other hand dramatic
conclusons of the dudy on the “dudio sulla mappa ddlo dao sanitario” of Syracuse. On the
Internet there are lots of webgtes of the Environmental Protection Associations (Legambiente), on
line files rdaing to the triangle issues under accustion the Megaree indudrid sysem. In
concluson, conddering that mgor indudries of the area bedonging to the CiPA, have strong
economic interests, it becomes necessary to legally control indudrid activities, in order to avoid
risk factors (obvioudy related to hedth) to be hidden or diminished. In the last year, the
introduction of new concepts such as the Tota Quaity Management (TQM), the operationa and
management sysem of enterprises have been modified. TQM is based on orientd philosophy of
continuous improvement, also characterised by a 360 degree vison of the quality concept: quality
and safety of the work place, pollution reduction. It is today conddered a single integrated system
made by Qudity-Environment-Safety, the single dements cannot be managed and discussed
separately. Prevention, continuous improvement and modernization of techniques, procedures and
human resources are fundamenta aspects of the system, focusing on totd qudlity.

Internationd rules are UNI EN 1sO 9000 (quality systems), UNI EN IS0 14000 (environment
management system) and Bs 8800 (hedth management system and work place safety). They are
characterised by smilar point of view and the same find am: improvement of products qudlity,
sarvices, environment, safety and hedlth (table 4).

20 Bjoxide sulphur, benzene, hydrocarbons, hydrogen sulphurate, ozone.
21 Direction and speed of wind, atmospheric pressure, temperature and humidity.
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Tab. 4 - Comparison between international rules

System Quality Environment Health & Safety
(1so 9000) (Iso 14000) (Bs 8800 e D. LGs. 624/1994)
Object Production Process. Products and services Environmental management.  Processes, Plants, work places
Processes and environmental
effects
Aims Improvement of production process. Client  Environmental respect. Safety and security of employees.
satisfaction Integrated business Hygiene in the working place
organisation
Documents | Manual of quality. Procedures. Instructions.  Environmental manual. Environmental manual.
Models Procedures. Instructions. Procedures Instructions. Models
Models

Iso 14000 and Bs 8800 revise the concepts of Iso 9000 sysemdtic vison, continuous
improvement, pollution and risk prevention. During last years, enterprises have respected the
community. This objective has been pursued through the creation of appropriate offices,
undertaking controls and advertisement. It is doubted the red interests of entrepreneurs in
environmenta issue. Very often enterprises are suspicious in relaion to request of information and
data from third parts. In concluson many of the industry intervention has only to be ascribed to
drict legidation and a large atention given to the issue. Fundamenta am of an integrated system
of environmentd management is to improve environmentd peformances. The sysgem will be
planned, put into action, controlled and re-examined. The integrated system should provide the
industry with environmentd policies, identifying environmenta aspects connected to its activities
in order to determine the environmentd impact, identify priorities, set objectives and react to
hypothetica modification of the circumstances.

Conclusion

The presence in a redtricted areg, of diverse activities producing strong impacts, has caused a
combination of harmful factors that added to seismic character, made of the north eastern Iblea
coast an environmentaly risky area. The risk is enormous and presenting many different aspects,
such as the Iblean layer, and the indudtrid development. Sengtization for environmenta issues,
through eco compatible behaviours, has led companies to undergo certain procedures in order to
diminish emisson danger. Companies, profit dependant, must then accept the new concept for the
environmen.

In order to protect population hedth as well as biologicad components of the ares, it is not only
needed to adapt every single plant to the law, bat aso it is needed to manage problems in a co-
ordinated way. A type of conscious and well reasoned management, involving al actors, will be
able to diminish environmentd risk, in order to improve qudity of life.
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