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Preface

The Ninth edition of the Symposium Mediterranean Coastal
Monitoring: problems and measurement techniques, held in Livorno from 14*
to 16" June 2022, addresses scholars of the coastal areas of this Mediterranean
basin, as it happens once every two years. The event, organized by the
Institute of BioEconomy (IBE) of the National Council Research (CNR) in
collaboration with the Italian Society of Silviculture and Forest Ecology
(SISEF), is divided into the following Sessions: Flora and fauna of the coastal
system: dynamics and protection; Morphology and evolution of coasts and
sea beds; Coastal environmental engineering: pollution, energy production,
economic-environmental monitoring and evaluation, regulatory context;
Coastal and underwater cultural heritage; Geography and coastal landscape:
dynamics of the territory and integrated protection.

During the consolidated three days, following the tradition, The
Symposium with its interdisciplinarity intends to demonstrate the importance
of multidisciplinary studies, underlining the need for integrated investigation
approaches. Since the coastal system represents a complex and delicate
natural structure, whose evolution is the result of delicate physical, chemical
and biological balances, strongly conditioned by anthropic interventions, the
aim of the Symposium is to contribute to the spread of knowledge, providing
notions and information on dynamics and / or on the variations of marine-
coastal ecosystems, in the hope that this can be useful to increase man's
respect towards the land that hosts him.

Despite the COVID 19 pandemic, the success of this edition is attested
by the 170 contributions selected by the Scientific Committee from among
those received. Participation involved all the thematic lines envisaged by the
sessions, involving many countries bordering the shores of the Mediterranean
Sea. The importance of the event is also attested by the publishing house's
request to turn the Proceedings of the Symposium into a Series, of which this
volume is the first issue.

A personal thank you goes, first of all, to all those, colleagues and friends,
who have invested time and energy in the organization. The same gratitude goes
to all the participants, who, with their presence, have shown that they believe
in our initiative.

The Editors
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Presentation of Proceedings

As described in the Preface of this Proceedings Volume, the
Symposium has been confirmed as a place to present the research carried out
in recent years on the monitoring of the Mediterranean Coastal Areas and
therefore as a space to present new proposals and promote actions for the
protection of the marine and coastal environment.

The interdisciplinary of the Symposium has been the occasion for
consolidating the scientific exchanges of scholars from Mediterranean
countries and also for promoting a greater diffusion of the research and
related results.

It is relevant that the Symposium is considering the Mediterranean
Coastal Areas in all their aspects: from morphology and evolution of
coastlines and seabeds to the landscape dynamics and integrated protection;
from the dynamics and protection of coastal and underwater flora and fauna
to cultural heritage, considering the challenges of pollution, energy
production, environmental assessment and regulatory context of coastal
areas.

In this 9" edition, in fact, we had more than 100 participants from 12
countries; this is a sign of great success and willingness of being in presence
in Livorno to discuss problems and propose solution for the Mediterranean
coastal areas. The international scientific committee supervising the
Symposium, formed by 35 renowned scientists, did a great and hard work in
selecting 42 oral and 100 poster presentation among the 170 contributions
received.

It is important to underline since this year, the Proceedings will
become a Series published by Firenze University Press: another step forward
that underline the scientific and political relevance of studying and managing
Mediterranean Coastal Areas.

For all selected works a double peer review has been carried out for
the inclusion of the extended papers in this Volume.

This edition has been the occasion to establish a new collaboration
between CNR-IBE and Italian Society of Silviculture and Forest Ecology
(SISEF) in the organization of the Symposium.
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The aim of CNR-IBE and SISEF is to continue in their collaboration
to organize the next edition, the 10™, of the Symposium and to involve an
increasingly wide audience of scholars, supporting in this way the
dissemination of scientific results obtained in the field of protection of the
Mediterranean coasts.

The Director of CNR-IBE
The Vice President of SISEF
Dr. Giorgio Matteucci
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INTRODUCTION

Several agreements for the protection of the coastal and marine
environment are currently effective in the Mediterranean region. However, from a
historical point of view, the attention to the "health conditions" of the
Mediterranean is a concept born only recently. If we wanted to indicate a precise
moment, we should identify it in 1975, the year of birth of the Mediterranean Action
Plan'. The following year it was signed the Convention for the protection of the
Mediterranean Sea against pollution (definitively entered into force in 1978), the so-
called Barcelona Convention®. This agreement was revised and supplemented in
1995 (Convention for the protection of the marine environment and the coastal
region of the Mediterranean). The Barcelona Convention is managed by the United
Nations Environment Program (UNEP) with the aim of preventing, reducing,
combating, and eliminating, as far as possible, sea pollution in order to protect and
improve the marine and coastal environment and thus contribute to its sustainable
development. The Treaty identified seven action protocols’ concerning, for
example, the protection of the sea from pollution of terrestrial or marine origin
(including hazardous waste, exploration and use of the continental shelf),
cooperation for the prevention and control of pollution from ships and Integrated
Coastal Zone Management (ICZM).

Another important regulatory instrument for the Mediterranean, is the
Framework Directive on the Strategy for the Marine Environment (2008/56/EC,
Marine Strategy Framework Directive, MSFD).

Characterized by greater applicability than previous instruments, it
provided that each State Member should develop a strategy for achieving or
maintaining Good Environmental Status (GES) by 2020. In particular, it identifies
marine monitoring as the first of the operational components in an appropriate
governance system (Ferraro et al., 2017; Gianoli 2013).

! https://www.unep.org/unepmap/

2 https://eur-lex.europa.eu/legal-content/IT/TXT/?uri=LEGISSUM:128084

* THE PROTOCOLS OF THE BARCELONA CONVENTION: 1. Dumping: Prevention of pollution
due to diving operations of ships and aircrafts; 2. New Emergency Protocol: Cooperation to prevent
pollution caused by ships and in emergency situations; 3. LBS (Land Based Sources): Protection from
pollution of terrestrial origin; 4. SPA / BIO: Special Protection Areas and Biological Diversity; 5. Off
Shore: Protection from pollution deriving from the exploration of the exploitation of the underwater
continental shelf and of the subsoil (not yet entered into force); 6. Hazardous wastes: Cross-border
handling of dangerous wastes and their disposal (not yet in force); 7. ICZM (Integrated Coastal Zone
Management): Integrated Coastal Zone Management (defined by the Contracting Parties at the
Conference of the Parties in Almeria and signed in Madrid, Spain, in January 2008).
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However, today, when we talk about the Mediterranean Sea, we too often
think about the millennia of history that saw it as a protagonist and about the many
cultures that developed on its shores. We also consider that it was (and still is) a
great source of sustenance and trade for many populations and, last but not least,
we recognize the strategic role as a center of the world (at least of the western one)
that this sea played for many centuries. Nevertheless, unfortunately, the
Mediterranean is not always seen as an environmental entity that has been exposed,
for a very long time, and particularly in recent decades, to enormous pressure on all
the ecosystems that compose it: a pressure generated especially by the men who lived
and still live along its coasts.

The coastline of the Mediterranean extends for a total of about 46000 km,
with other 19000 km of the islands; of all coasts, almost half (46 %) is sandy and it
includes important but fragile habitats and ecosystems such as beaches, dunes,
lagoons, marshes, river deltas, estuaries, etc. (Gianoli 2013).

The main dangers for this complex and varied environment are represented
by the fragmentation, the degradation and the loss of its habitats and landscapes.
Among the various causes of degradation, population density plays a fundamental
role, almost a third of the Mediterranean population (512 million in 2018, equal to
6.7 % of the world population) lives in the coastal areas and over 70 % in its cities.
Nevertheless, the area demographic context is very different: Northern
Mediterranean Countries (NMCs) are characterized by a low fertility rate, an aging
population and a relatively low percentage of the workforce; Southern and Eastern
Mediterranean Countries (SEMCs) are undergoing a demographic transition phase
with a quite stronger growth, an overall younger population and therefore a larger
active population (SoED 2020).

The population of the countries bordering the Mediterranean Sea was made
up of about 450 million people in 1996 (EEA, 1999), it reached more than 525
million individuals in 2020 and, according to recent projections and estimates, it
will reach 655 million of residents in 2050 (EEA, 2020). This steadily increasing
population pressure is exacerbated by tourism. The mild climate and the natural and
cultural heritage attract a large number of tourists, whose percentage, in fact,
represents about one third of the world's international tourism. Moreover, tourism
concentrates on a seasonal way in coastal areas, in particular on the coasts of the
north-western basin (AEA, 2006). Furthermore, coastal tourism is one of the main
factors associated with the production and management of waste, particularly
marine litter. The strong spatial and temporal variations of tourism, mainly
concentrated along the coast and with important peaks during the summer season,
lead to an increase in waste production, untreated wastewater discharges and strong
pressures on natural resources. Besides, the deterioration of the quality of the
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environment, as well as that of water quality, can in turn have an impact on the
environment and on the development of tourism, reducing the attractiveness of
tourist destinations (EEA, 2020).

In addition, the intensification of urbanization (between 1965 and 2015
about three quarters of Mediterranean countries doubled or more than doubled the
inhabited area in the coastal strip 1 kilometer from the coast) left less space for
natural coastal ecosystems, reducing the contribution of ecosystem services and
increasing the risks for biodiversity and for people living on the coast (SOED 2020).

The Mediterranean Sea is home to more than 17000 marine species
(between 4 and 18 % of the known marine species in the world), but it represents
only about 1 % of the global volume of the oceans. Furthermore, the Mediterranean
Sea has the highest rate of endemics on a global level (from 20 to 30 % of species),
for this reason it is considered a biodiversity hotspot.

Another serious threat is the chemical contamination of marine sediments
and aquatic, animal, and plant bio-communities, as a result of the pollution
produced by urban areas, industrial settlements, petroleum refining and air
transport. Often these are substances that deplete oxygen, or heavy metals,
persistent organic pollutants (POPs), hydrocarbons and nutrients in the water.
Although in recent years some of these factors have seen, on average, an
improvement in the situation linked to greater controls carried out on land-based
activities, the risks of contamination associated with hazardous substances still
remain a significant problem in many areas of the Mediterranean. Moreover, the
release of nutrients into marine waters as a result of human activities is at the origin
of the problem of the increase in induced eutrophication, especially in coastal areas
in close proximity to large rivers and cities. Clearly, these phenomena also lead to
immediate socio-economic implications, since they affect the quality and quantity
of the catch, the conditions and landscape value of the coastal ecosystem, the
deterioration of water quality and, consequently, also on tourism.

Another threat for the Mediterranean ecosystems, often linked to the
change of the water conditions (such as temperature, excessive presence of
nutrients, etc.), is the invasion of non-indigenous species. In recent years this is a
worryingly increasing phenomenon, especially in the easternmost part of the
Mediterranean where its impact on biodiversity, on predation habits, on alteration
of the chain and, in general, on habitat modification, has been documented. All that
has had repercussions on fishing, aquaculture, tourism, and human health.
Furthermore, the problem of over-exploitation of fish resources is very widespread,
often well beyond the limits of sustainability. The macroscopic result is the change
in biodiversity between species, especially in terms of endangered or threatened
species due to intensive and indiscriminate fishing techniques.
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Paradoxically, even the development of fish farming (recorded especially
since the 1990s) has not alleviated the problem of overfishing but, on the contrary, has
ended up adding further pressures to the marine ecosystem due to the release of
nutrients, organic pollutants and sometimes antibiotics for livestock into the sea.
There is also a conflict with the tourism industry over the use of small natural bays
and a degradation of the habitats near the cages (AEA, 2006). Other problems relate
to the impact of noise caused by marine biological communities from intense
maritime traffic (especially in the western Mediterranean basin) and from industrial
installations or offshore military activities in specific areas. Underwater noise is a
problem of growing concern in important cetacean habitats such as the Pelagos
Sanctuary (the sanctuary is between France, Cote d'Azur and Corsica), the Principality
of Monaco and Italy (Liguria, Tuscany and northern Sardinia) or the Strait of Sicily.
Besides, it is important to point out the integrity of the seabed, threatened by deep
fishing, dredging or other drilling and excavation activities, which have the effect of
increasing the suspended particulate matter, together with sediments. Consequently,
this modifies the habitats of numerous species in the medium / long term. But above
all, it remains the key problem: the risks for biodiversity. As a matter of fact, this is the
element on which all the other pressure factors affecting the Mediterranean (Gianoli
2013) group together. The Mediterranean Sea is also one of the areas in the world
most affected by marine litter. More than 730 tons of plastic enter the
Mediterranean Sea every day; these represent 95 to 100 % of floating marine litter
and more than 50 % of seabed litter. Single-use plastic accounts for over 60 % of the
total marine litter found on Mediterranean beaches, waste normally produced by
recreational beach activities. The main causes of plastic pollution include: an
increase in its use, unsustainable consumption patterns and inefficient waste
management practices. In fact, less than a third of the plastic produced each year in
the Mediterranean countries is recycled. Even wastewater represents an important
way of entry of waste into the sea of waste hitherto, less than 8 % of wastewater is
subjected to tertiary treatment. Other important sources of marine litter are fishing,
tourism, and shipping. Litter affects marine organisms primarily through
strangulation and ingestion, but also through colonization and buoyancy. They also
have important socio-economic effects through the costs of decontamination, as well
as the potential loss of income and tourism jobs, and reduction in the value of land
and recreational and fishing activities (SOoED 2020).

Therefore, in order to "prevent, reduce, fight and, as far as possible, eliminate
sea pollution and in order to protect and improve the marine and coastal environment
and thus contribute to its sustainable development", as stated by the Convention of
Barcelona, it is indispensable an integrated approach based on the knowledge about
the different ecosystems and landscapes of the Mediterranean Sea.
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Furthermore, in order to better protect the environment, it would be
appropriate: to fill the gaps in terms of knowledge; to perfect management practices;
to increase the socio-economic capacity for environmental management; to
strengthen Integrated Coastal Zone Management (ICZM); to decentralize actions,
so as to take into account the specific contexts as well as the specific pressures, impacts
and particular needs of each country or area that persists in its waters; to improve
monitoring and evaluation plans, in order to ensure informed and adequate policies.
And the environmental monitoring is precisely the key theme of this 9" Symposium.

Environmental monitoring defined by the European Environment Agency
(EEA) as "Periodic and/or continued measuring, evaluating, and determining
environmental parameters and/or pollution levels in order to prevent negative and
damaging effects to the environment" becomes the fil rouge of the Symposium with
the aim of considering both the environmental quality and the effectiveness of the
management of the Mare Nostrum, with an Integrated and multidisciplinary
Ecosystem Approach given the complexity and the dimensions of the phenomenon
to be examined.

With these premises, it is possible to achieve a resilient and sustainable
future of the Mediterranean Sea only through a holistic and integrated approach and
this new edition of the Symposium will be able to provide new knowledge, new tools,
new case studies useful for good governance processes and for stakeholders,
contributing to identify those cause-effect phenomena that link particular human
activities to documented environmental effects and, consequently, to provide
information that allows policy makers to adopt policies and strategies able to avoid,
or at least reduce, negative effects on the environment.

The Symposiarch
Donatella Carboni

Department of Humanities and Social Sciences
University of Sassari
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TRIESTE, BACK TO THE SEA. DESIGNING SUSTAINABILITY
AND DEVELOPMENT OF LOGISTICS AND INDUSTRIAL PORT
AREAS AFTER THE PANDEMIC

Thomas Bisiani
Universita degli Studi di Trieste, piazzale Europa 1 - 34127 Trieste (Italy),
phone 329 2824827, e-mail: tbisiani@units.it,

Abstract — This work traces the stages of a long process of safety and industrial
reconversion of an iron and steel industry polluted area, a typical “brownfield” [1], within
the port of Trieste. Since 2014, a series of phases have followed one another, implementing
an articulated and complex process. In recent years, this process has had to deal with events
and scenarios on a global scale that have significantly affected the port system of the site,
with the logistical and geopolitical aspects, demonstrating the adaptability and dynamism of
various subjects in knowing how to combine development and environmental protection.
The interest in the case of Trieste, provided for by the 2006 Environmental Code (Codice
dell’Ambiente), is the first completed application of this law in Italy. The results obtained
include the completion of the environmental safety program, the renewal of the existing
industrial plant, the increment in logistics activities and the maintenance of occupational
levels. Following these encouraging results, the activation of a new second agreement,
currently in progress, demonstrates the effectiveness and repeatability of the procedure.

Introduction

On January 30th, 2014, the Program Agreement (Accordo di Programma) of the
“Program Agreement for the re-development of industrial and port activities and
environmental recovery in the complex industrial crisis area of Trieste” was signed [6]. The
aim was to implement an integrated project of safety, industrial reconversion and economic
development in a Polluted Site of National Interest (SIN) in order to reuse these areas in
conditions of health and environmental safety. Subsequently, on November 21st, 2014, a
more specific Program Agreement was signed “for the implementation of the integrated
project for safety, industrial reconversion and economic production development in the
Ferriera di Servola (Servola Ironworks site)” [5].

The significance of this initiative - in addition to its specific contents - lies in the
fact that it was the first application of the procedure contained in art. 252-bis "National
polluted sites of preeminent public interest for industrial conversion" (Siti inquinati
nazionali di preminente interesse pubblico per la riconversione industrial) of the
Environmental Code. A complex process that saw, among others, the Minister of the
Environment and Protection of Land and Sea and the Minister of Economic Development,
with the Minister of Labour and Social Policies, in agreement with the Friuli Venezia
Giulia Region and the Port Authority of Trieste, enter into an agreement with the Arvedi
Group, concessionaire of a large contaminated industrial area of over 270 000m? within the
Port of Trieste, that has allowed the re-employment of 400 workers.
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From a historical point of view, the iron and steel plant of the Ferriera was born in
the last years of the nineteenth century with the purpose of supplying cast iron and
ferroalloys to the Austro-Hungarian Empire. From 1913 onwards, there was a progressive
expansion of the plant with the construction of new blast furnaces and foundry areas with
gradual implementations up to the second half of the twentieth century. After several
decades of stagnation at the end of the 1990s, the plants that had been shut down over the
years were restarted: the existing structures were strengthened through the refurbishing of
the steel plant, a coke battery was built to replace the existing ones, along with the
thermoelectric plant. The first workings on the sea landfill, refer to 1897, but many others
followed, including the expansion of the quay (1907), the enlargement of the area adjacent
to the Scalo Legnami (1931) and the conquest of a further 200 000 square meters of the sea
(1960). At the date of the Program Agreement, the steel plant was spread over a total area
of 500 000 square meters, partly under state concession as the areas were subject to the
administration of the Port Authority System of the Eastern Adriatic Sea (Autorita di
Sistema Portuale del Mare Adriatico Orientale). The excavations carried out over the years
have been achieved with demolition materials from disused activities and with process
waste (discards from blast furnaces), often improperly used as aggregates in the past. The
“quality” of the waste used to create the landfill is linked to the process line that generated
these aggregates. Therefore, the deeper layers that correspond to the older layers are the
most polluted ones, as the production process and the quality of materials and additives
have improved over time. Hence, it can be deduced that in the more superficial layers it is
possible to find presence of a homogeneous mixture of earth and waste, while in the deeper
layers, it is possible to find presence of heaps and waste, deposited as is.

The scientific interest of the specific case of Trieste, developed on the basis of a
procedure foreseen by the 2006 Environmental Code, is due to the fact that this is the first
application of the law completed in Italy. The objectives to be achieved concern
environmental safety, the renewal of the industry plant, the increase in port logistics
activity and the maintenance of employment. The verification of the achievement of these
goals, can verify the effectiveness and repeatability of the procedure in other contexts.

Materials and Methods

This study intends to retrace the main stages of the process that has guided the
transformation of the area since 2014, which is still currently ongoing. The meaning of the
analysed procedure refers to the requirements of the Environmental Code, as a repeatable
process. The sectoral literature does not appear to be particularly up to date, the most
complete studies refer at the European level to the CLARINET [4] (Contaminated Land
Rehabilitation Network for Environmental Technologies) project concluded in 2001, and to
the Proposal for “Guidelines for Environmental Recovery and Economic Enhancement of
Brownfields” [2], of the Agency for the Protection of the Environmental and for Technical
Services of 2006. However, these guidelines refer to the previous regulatory context
regulated mainly by Ministerial Decree 25.10.1999, n. 471, testifying to the need for new,
updated insights. The basic materials analysed are the Program Agreements and the related
attached documentation. These materials allowed the reconstruction of an administrative
and procedural, but also operational path, of transformations and tangible investments.
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Furthermore, an integration was added, an enhancement of the latest developments of the
project born around the growth actions being applied in Italy in the post-pandemic phase.

An Unprecedented Plan

An annex contained in the Program Agreement of November 2014 illustrates the
“intervention strategies” relating to the “Integrated project for environmental safety and
reindustrialization” [8]. It is a fundamental document that has acted as a compass during all
the phases of the long process, which is still under development today. Starting from the
geological and hydrogeological characterization of the area, the project has identified the
forms of contamination of both the soil and the aquifer. A risk analysis was carried out on
the basis of this data, which made it possible to identify the operational solutions to be
applied. In particular, the project has identified: the ways of disposing the so called
“historical” heap and other Hot Spots identified in the area, the management plan of the
waste present in the area today and of that produced at the time, the safety of the land, both
in ownership and in concession, through sanitary prevention measures (capping), and the
treatment of discharged groundwater, intended as a link intervention pending the
construction of the water treatment plant.

This initial start-up phase was followed on November 2nd, 2015 by the
international decree (Ministry of the Environment and Protection of the Sea, Ministry of
Economic Development) approving the “Integrated project for safety, industrial
reconversion and development economic and productive area of the Ferriera di Servola
“pursuant to art.252bis DLGS n.152/2006 [9]. The Decree detailed some aspects of the
project in terms of prevention measures, risk analysis, intervention phases, monitoring
plans of environmental matrices, even focusing on very minute technical details, such as the
methods of connection between the safety floorings, the so-called surface capping, and the
foundation structures of the new industrial buildings.

The Technical Solution of “Capping”

The capping solution made it possible to physically isolate the contaminated soil
from the external environment in such a way as to eliminate the health risk for users of the
area. Furthermore, this solution minimizes the infiltration of rainwater and process water
into the polluted soils, it minimizes the consequent washout and the decrease in quality of
groundwater, and, in addition to the erosion of the polluted soil itself and the dispersion of
contaminants, the new flooring also facilitates cleaning and collection of the materials used
on the site. It is an industrial floor, a reinforced concrete hood with a reinforcement mesh,
enhanced by a layer of geotextile on the intrados. A form of physical delimitation that,
together with the barrier on the seaside, captures polluted soils, preventing the exchange of
contaminating elements with the environment. An effective solution, but “hard” and
necessary, to respond to the extension of the area and the stages of reuse, which
consequently does not leave room for further ecological and landscape integrations (the
area is located within a Costal Territory, protected by law pursuant to rt.142 C.1 letter a) of
the Code of Cultural Heritage and Landscape). In fact, in order to ensure the safety of a
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heavily polluted industrial area, it was necessary to give up the permeability of the soils and
the possibility of using mitigation elements such as tree plantings. The large squares also
contribute to the formation of a “heat island” effect, typical of urbanized areas. In terms of
land consumption, on the other hand, given that the soil was already compromised by
pollution, the balance was unchanged from the execution of the clapping.

Figure 1 — Camouflage studies of the volumes of the Cold Area for the purpose of landscape
mitigation (elaboration by the author, 2015).

Results Achieved

On the 18th of July 2019, the Autonomous Region of Friuli Venezia Giulia
verified how the environmental activities in the field at the Arvedi Group had been
complied with (over 100 activities are mapped with reference to the Program Agreement
and the Authorization Decree in the report of the General Management Environment and
Energy [10]). The renewal activities of the industrial plant were also put in place, restarting
the production of cast iron in accord with what is indicated in the Integrated Environmental
Authorization, setting up a new production unit called Cold Area for the pickling and
rolling of steel coils from Arvedi plants in Cremona and increasing the railway logistics
activity of the Port of Trieste for a total investment of 254 million euros. All while
safeguarding the employment levels of the establishment.
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A Renewed Plan

Six years later, the aims of the agreement have been achieved, and in June 2020 a
new document was signed to give incentive to further transformations in terms of
development and sustainability for a total of 100 million euros. The incentive comes from
the Region’s proposal for the closure of the so-called Hot Area, the production part of the
plant that has the most impact from an environmental point of view. It is a large area
characterized in particular by blast furnaces, the coking plant and two large size open-air
carbon fossil and iron ore parks of a total of 54 000 square meters that the previous
agreement envisaged to cover.

Figure 2 — Study of the roof of the fossil and mineral park of the Hot Area (elaboration by
the author, 2018).

This is followed by an ambitious industrial plan by the Arvedi Group which
provides for the decarbonization and conversion of the Hot Area on the principles of
circularity, starting with the production of flat rolled carbon steel (the only European
manufacturer) from an electric oven (therefore with lower operating temperatures) based on
post-consumer scraps, rather than non-renewable raw materials. The project foresees a line
of research and development aimed at reducing to zero the 29 % of cast iron produced at
the Trieste site, which is still necessary to integrate 71 % of the waste used in the
production processes. The decommissioning of the Hot Area also makes it possible to
reconvert the Trieste power plant into a high-efficiency cogeneration (CAR) plant. Where
the iron and steel process gases have been substituted by methane gas, with lowered
consumption and high environmental performance. Consequently, the strengthening of the
Cold Area was envisioned, with a new galvanizing and painting production line along with
the relocation of the Hot Area workers.
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Figure 3 - The hot area of the Servola ironworks undergoing demolition (author's photo,
April 2021).

The First Executed Activities

The Hot Area shutdown procedure was consequently started in April 2020, and a
new Program Agreement was signed on June 26, 2020, which aims to convert the part of
the decommissioned production site into a logistics area and upgrade the remaining plants
[7]. This phase also has a circular nature, the ferrous waste from demolitions will become
the material at the base of the steel production cycle of the Arvedi Group, while the
aggregates will be reused for the construction of the infrastructures of what will be the
expansion of the new logistics platform by a new subject involved, I.CO.P., a group
operating in the road construction sector, and special works. The so-called Hot Area with
the old blast furnaces will make way for the expansion of the logistics activities of the Port
of Trieste. The new cold rolling mill built in 2015, the core of the previous industrial
reconversion project, will be doubled.

Planning

To obtain this result, it becomes necessary to reorganize the areas throughout a
system of exchanges of lands, both privately owned and under state concession. Also
necessary is a remodeling of the planning structures, currently in progress, which
presuppose the development of industrial areas owned by the Municipality of Trieste as
part of the General Town Plan of the Municipality of Trieste, while the areas under
concession will be subject to the regime of the Port Town Plan.
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Figure 4 — The current and proposed layout of the areas (Annex 6 [11] to the Program
Agreement). Legend on the left: 1) PTL Area — Timbers Shed; 2) AdSP area- “NASONE”;
3) Concession area of Siderurgica Triestina- ARVEDI; 4) Privately owned area by
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The new plant will give an ambitious response in terms of eco-sustainable
production, aiming at complete decarbonization and low-impact industrial production of the
steel plant. Compared to the original contents of the Program Agreement, the energy will
also be produced by a hydrogen plant whose electrolysation will be fuelled by the
photovoltaic roof of over 95 000 square meters, house of the Cold Area plans building.

The Adriagataway Project

This further integration, the result of an initiative of the Arvedi Group, is in turn
integrated with the Adriagateway project of the Port Authority System (dutorita di Sistema
Portuale) [3]. Added to this scenario is the Port Authority's project: Adriagateway. A
strategic plan of coordinated investments for the logistic/industrial relaunch of the port
system of the Eastern Adriatic Sea in outlook of green and digital transition (2020-2026).
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Figure 5 — Summary graph of the "Adriagateway Project" (AdSP, September 2020).

The Adriagateway Project, developed during the summer of 2020, defines a
system of 57 potential actions (project components) to be implemented in the Port System,
divided into 6 macro-categories and financed for 385 million Euros by the National Plan for
Recovery and Resilience. For example, the electrification of the docks (cold ironing), which
will reduce the impact of the generators of moored ships, which remain active during
loading and unloading operations, as well as the strengthening of railway logistics,
considered in terms of greater sustainability.

Conclusion

The scientific interest for the specific case of Trieste, developed on the basis of a
procedure provided for by the 2006 Environmental Code, is due to the fact that it is the first
completed application of this law in Italy. The results obtained include the completion of
100 environmental activities, the renewal of the existing industrial plant with a new
production unit, the increase of port logistics activity and the maintenance of employment
levels. Following these encouraging results, the activation of a second agreement, currently
in progress, demonstrates the effectiveness and repeatability of the procedure. Furthermore,
the new agreement introduces, compared to the previous one, new principles of “circular
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economy”’, both with regard to the disposal of existing buildings and plants, and with regard
to the new production cycle, which is the subject of a specific research and development
activity.

Industrial innovation, logistical implementation, environmental and landscape
requirements, social protection and job opportunities, quality of life, ecological transition,
are overlapping themes that outline a complex interdisciplinary scenario. The success of
these operations is partly due to this holistic character, transversal to the convergence of
actions carried out in different areas towards a single objective. What derives from this is
also the value of a strategy based on the enhancement of relationships, connections,
between different interests that no longer operate separate from each other. The ability to
define development projects that also become environmental improvers is a complex
vision, in a way, it could also be defined as creative. Time also plays a fundamental role;
the effects of these transformations are measured on the passage of years. The process
started in 2014, although many consequences are already appreciated, it has not yet been
completed in its entirety, it continues to develop, it is progressively integrated. It has a
dynamic, adaptable character.

“Bringing industry back to the sea” is a formula that has a precise and extensive
strategic and planning significance. Today, logistics chains are getting shorter. This is a
reduction of the excesses of globalisation. The pandemic in 2020, the blocking of the Suez
Canal in the spring of 2021, and the Ukrainian war of 2022, have demonstrated the need to
create regional buffers capable of absorbing interruptions in the distribution of goods and
processing them while also creating added value. The case of the Port of Trieste can be a
model to be studied in order to understand how to effectively govern these transformations,
moving from the global logistics of the “Just in Time” to the more resilient structures that
respond to the “Just in Case” logic, where the reuse and optimization of resources ensure
achievement of outcomes on several fronts.
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