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1.
Introduction

Commonly, by environmental damage we mean the adverse effects induced onto environmental goods by an anthropic activity.

Environmental goods consist in natural resources, which can be unitary (wild flora and fauna, air, soil, water) or integrated (ecosystem, biodiversity, territory), and the services (landscape, subsistence, salubrity, purification, trophic productivity, gas and climate regulation, nutrient cycling, disturbance prevention and alleviation, etc ) they provide to the ecosystem (ecological services), or to humans (private and public antrophic services).
Many anthropic activities cause environmental damages and, in line with the principle of sustainable development, they should be avoided. However, when this is not possible, they must be regulated (by criminal or administrative law) in order to limit their adverse effects and, according to the polluter pays principle, to internalize in advance their externalities
 (through taxes, concession fees, insurances or other forms of financial security products, etc).

When one or more polluters are identified and a causal link can be established between damage and identified polluters, anthropic activities causing environmental damage may undergo a civil liability mechanism, aiming at compensating for adverse effects induced to natural resources and their ecological and public anthropic services.

Directive 2004/35/CE provides that environmental damage is compensable when the adverse effects on the conservation status of protected habitats and species, on the ecological, chemical and/or quantitative status and/or ecological potential of the water and on the risks to human health associated with land contamination are significant
 and measurable and caused by dangerous activities, without the need of proving the responsible party to be at fault or negligent
 (strict liability). For adverse effects on the conservation status of protected habitats and species, environmental damage is compensable for any activity, when the responsible party has been at fault or negligent (fault-based liability).

Italian legislation
 extends the strict liability to any activity and the fault-based liability to any magnitude of adverse effects on any environmental good, provided they are caused by illicit activities.

In accordance with Directive 2004/35/CE, it states that compensation for environmental damage can be achieved through remediation, which, in case of damages to water or protected species or natural habitats consists in the measures of reinstatement aiming at restoring the damaged natural resources, ecological and public anthropic services to or toward the baseline condition
 (primary remediation) or in the measures to compensate the fact that primary remediation does not result in a full restoration (complementary remediation
) and in the measures to compensate the interim loss of natural resources and the ecological and public anthropic services provided by them (compensatory remediation
). In case of damages to land, the remediation consists in decontaminating the land until there is no longer any significant risk of adversely affecting human health.

Remediation of environmental damage is, in Italy, the privileged form of compensation and, according to communitarian principles, it is the only one when strict liability is concerned. In this case, if the responsible party does not accomplish the remediation, the State can claim only for monetary compensation for the remediation expenses which have already been undertaken.

If the responsible party has carried out an illicit activity, he/she has been at fault or negligent and he/she does not remediate the damage, the Italian legislation provides that compensation can be claimed for through the imposition of a payment in favour of the State of an amount of money equal to the monetary value of the environmental damage (compensation by patrimonial equivalent)
.

The “Protocol on civil liability and compensation for damage caused by the transboundary effects of industrial accidents on transboundary waters to the 1992 Convention on the protection and use of transboundary watercourses and international lakes and to the 1992 Convention on the transboundary effects of industrial accidents” states that the operator shall be liable for the damage to transboundary water caused by an industrial accident (Art. 4: Strict liability). Moreover, where domestic law provides for a fault-based liability regime, the Protocol extends it to damage to transboundary water (Art. 5: fault-based liability). In these cases, the Protocol states that the operator shall compensate damages caused by the transboundary effects of the accident on transboundary waters.

These damages include damage to environmental goods (Art. 2). The compensation for this kind of damage consists in the payment of the cost of the measures of reinstatement, taken or to be undertaken, and the cost of the response measures
. When measures of reinstatement are not possible, complementary remediation measures can be considered in order to introduce the equivalent of the damaged goods into the transboundary waters.

This paper shows the procedure by which APAT, through a complex multidisciplinary juridical, technical and economic analysis (Environmental Damage Assessment - EDA) achieves a monetary valuation of the damage to natural resources, ecological and public anthropic services, aiming at compensating by patrimonial equivalent.

Moreover, the EDA application status and specific aspects and problems related to damages to the water environment and their compensation are highlighted.

2.
The Environmental Damage Assessment (EDA)

In order to monetarily value environmental damages and claim for compensation by patrimonial equivalent, a complex multidisciplinary juridical, technical and economic analysis is necessary (the Environmental Damage Assessment, EDA). In Italy, this investigation is carried out by APAT (since 1998) or other technical bodies of the Ministry of the Environment.

The main critical issues arising while carrying out the EDA are:

· to demonstrate the existence of the damage and the cause-effect link between the damage and the illicit and faulty or negligent activities that have caused it;

· to determine and quantify the damage;

· to find out a suitable procedure to monetarily value the damage.

The monetary valuation of the damage follows two preliminary phases: the damage determination and the damage quantification.

2.1
Damage determination

By damage determination we mean the collection and analysis of the information useful to ascertain the environmental damage and its cause-effect link with the illicit and faulty or negligent activities.

The environmental damage is ascertained by documenting the effects of the source on the targets through measurements, photos, analyses, witnesses and other supporting elements like scientific investigations, statistics, simulations and the comparison with similar situations or historical trends.

The cause-effect link is ascertained by documenting the damage scenario through the identification and characterization of the source, exposure pathways and targets.

The source is described in terms of kind of pollutant, kind of discharge (continuous or intermittent nature, technological processes originating it) and kind of illicit and faulty or negligent activities generating it. In this context, it is useful, if not necessary, to acquire information about the plant technological characteristics and productive cycles.

The exposure pathways are described in terms of the way the source impacts on the targets.

The targets are described in terms of natural resources exposed to the impact of the source term.

In order to correctly document the environmental damage and the cause-effect link, it is important to take into consideration that the pollutant level and the biological effects, at a specific site, can be the result of the contribution of several other sources and of natural fluctuations.

Since data are usually lacking, the damage determination phase (and the following ones) is difficult to accomplish. In addition, it is usually carried out for events occurred, as an average, a couple of years before. As a consequence, it is usually difficult, if not impossible, to gather further data, besides those collected in the initial phase, especially about the damage scenario (like the flow rate of the release) and the effects on environmental components. It does not therefore usually provide all the necessary technical, juridical and economic data which are necessary to monetarily value the damage.

The situation is different when dealing with industrial accidents. In this case the damage determination phase is implemented straight away following the event and it is often facilitated by the availability of ad-hoc environmental emergency response plans (including monitoring systems) developed as part of the procedure adopted to protect the population and the environment.

2.2
Damage quantification

By damage quantification we mean the analytical measure of the extent, severity and duration of the damage in terms of:

· alteration, which is an adverse variation with respect to the baseline condition of the natural resources and services;

· deterioration, which is a partial loss of the ability of the natural resource to provide an ecological or public anthropic service;
· partial destruction, which is the loss of one or more services;

· total destruction, which is the loss of all the services.

In practical terms, the quantification of the damage can be obtained by valuating a series of indicators, defined between 0 and 1 (or in percentage), expressing the degree of alteration (Alt), deterioration (Det) or destruction (Des) of natural resources and services, calculated by comparing, to each other, environmental quality indicators of the present state (Ip), reference state (Ir) and maximum (Lmax) or minimum (Lmin) permissible pollution limits (changing according to the services).

According to whether an increasing quality is described by an increasing (Ipi, Iri) or decreasing (Ipd, Ird) value of the indicator, the environmental damage can be quantified by the following relationships (Table 1):

	Increasing indicator
	Decreasing indicator

	Alt = (Iri-Ipi)/Iri
	Alt = (Ipd-Ird)/Ipd

	Det = (Iri-Ipi)/(Iri-Lmin)
	Det = (Ipd-Ird)/(Lmax-Ird)

	Des = 1 if Ipi < Lmin or Ipi  = 0
	Des = 1 if Ipd > Lmax


Table 1: Indicators for damage quantification

When quality is expressed by pollutant concentrations, then decreasing indicators should be used.

A systematic collection of maximum permissible pollution limits and of baseline levels is, therefore, essential for the determination of the loss of services (destruction), loss of the ability to provide a service (deterioration) and of the variation of the quality degree (alteration).

2.3
Monetary valuation of environmental damage

The last step of the EDA consists in the either precise or equitative monetary valuation of the damage, providing technical and economic elements useful for determining the economic refund of the damage itself (compensation by patrimonial equivalent).

In accordance with economical theories
, a precise valuation can be achieved by attributing a value/prize to all components of value associated with the damaged environmental goods (Table 2). This leads to the so-called Total Economic Value (TEV).

	The components of the Total Economic Value

	Use Value
	Direct use

	
	Indirect Use

	Non Use (passive) Value
	Option Use

	
	Bequest Value

	
	Existence Value


Table 2: The Total Economic Value components

While it is immediate to attribute a value to direct uses, which are market-based, some components of value, like those relative to the non-use value of environmental goods, are not marketable and therefore they do not have a prize.

When environmental damage involves not marketable values, the cost of primary remediation becomes an economic operational parameter that can be used to perform a precise valuation of the damage itself. In fact, the cost of primary remediation can quantify the amount of money which is necessary to restore all the values lost because of the damage.

Based on these considerations, APAT has provided a precise monetary valuation of damage whenever it was possible to refer to primary remediation.

In these cases the TEV is estimated equal to the cost of primary remediation plus the cost related with the interim loss of the natural resources and the ecological and public anthropic services provided by them, during the period between the beginning of the deterioration and the complete recovery to the baseline condition.

The cost of primary remediation is valuated by estimating the expenses, already undertaken by the State, if that is the case, which are necessary to restore the deteriorated resources to the baseline.

In particular, this can be accomplished, for example, on the basis of the costs of a hypothetical project to monitor, control and contain, remediate and re-naturalize all deteriorated natural resources, keeping into account their extension (determined and quantified, in terms of volume, surface, number of individuals and species, in the two previous phases of the EDA) and the unitary prize lists for these activities
.

Though not being primary remediation always applicable, requiring it the reversibility
 of the damage and the technical and economic feasibility (primary remediability
), in this context it can anyway be hypothesised, since it only aims at providing a plausible framework enabling the estimate of its cost.

The value of the interim loss can be monetarily valued by estimating the compound legal interests accrued on the primary remediation cost during the unavailability period (interest rate net of inflation).

In some cases, it can be valued by estimating the expenses (already undertaken by the State, if that is the case) which are necessary to provide, for a period as long as the unavailability period, the same resources and services (replacement costs).

In particular, this can be done, for example, on the basis of the expenses which are necessary to set up and manage the recreational services of a water body or a system for supplying drinking water.

It is also possible to monetarily value the interim loss by estimating the public defensive expenses undertaken by the State to implement response measures (like, for example, the expenses undertaken by the national health service to cope with a salubrity deterioration).

When the hypothesised primary remediation can only be partial, the costs can be integrated by those relative to complementary remediation.

When a primary remediation cannot be envisaged, it is possible to achieve a precise monetary valuation of the damage by using other methods indicated by economic theories. Among these methods we mention replacement costs, defensive expenditures, and methods based on revealed or stated preferences
.

Among stated preferences methods, one of the most widely used is contingent valuation. This approach is based on a virtual market realized by surveying the importance of natural  resources for the “interested community”. In other words, people are asked about their willingness to pay in order to keep/recover the damaged natural resource integral and still available or to accept compensation for injuring it.

However, nowadays it is difficult to provide the information these methods need and the results are not always agreed and hence too weak and questionable to be used to claim for compensation.

Therefore, when there is no conceivable primary remediation, the damage is often valuated in a equitative rather then precise way.

In this case, it is, for example, possible to consider the costs of some negative externalities which are not internalised by the activities that have caused the damage, like the omission of the payments (taxes, insurances, concession fees, etc) which are needed to compensate for adverse effects induced in the environment.

Another parameter consists in the so called illicit profit, which is the cost of the best available technologies, which, if applied, would have avoided/limited the environmental damage. It is also possible to interpret the illicit profit as that earned by the responsible party during the illicit period.

3.
Application of the EDA procedure and problems related with water environment
In the 2000-2006 period, APAT applied the EDA procedure to provide technical support to the Ministry of the Environment in the action of compensation, by patrimonial equivalent, in favour of the State in about 200 cases of damage on different environmental goods.

This number might look small if compared with the number of daily actions contaminating the environment. However, the action of compensation for environmental damage is progressively becoming a widespread and solid procedure, also allowing to gather a significant amount of money, which is used by the State to finance urgent perimeterization, characterization, remediation and restoration measures.

Table 3 synthesizes the data relative to some cases recently faced by APAT, in which the State has been monetarily compensated or has achieved program agreements and/or negotiated compensation agreements.
	Case
	Brief damage description
	Deteriorated natural resources/

services
	Monetary compensation

[€]

	Z1
	hydro-geological damage following escavations
	Soil, architectonic and historical goods
	Provisional = 100.000,00

	M1
	Illicit drawing of inert sand/silt/gravel material  in the Brenta River bed
	Landscape and vegetation
	Provisional = 400.000,00

	B1
	Illicit management of hazardous wastes (alluminium dust)  
	soil
	Provisional = 350.000,00

	V
	CVM leakage from a industrial plant in  Porto Marghera
	Atmosphere
	250.000,00

	R1
	Ammonia leakage from a  Porto Marghera plant
	Atmosphere
	290.000,00

	M2
	Gathering, uncontrolled deposit and disposal of slags
	soil
	Negotiated compensation agreement = 206.582,00

	B2
	Illicit management of hazardous wastes
	soil
	Negotiated compensation agreement = 360.000,00

	R2
	Illicit management of hazardous wastes from vehicles’ demolition 
	Salubrity and soil
	Provisional = 35.000,00

+ negotiated compensation agreement = 7,5 millions

	C1
	Pollution caused in several years by a chemical plant in Porto Marghera
	Soil and groundwater
	negotiated compensation agreement  = 600 millions

	C2
	Pollution caused in several years by a chemical plant in Porto Marghera
	Soil and groundwater
	negotiated compensation agreement = 525 millions

	S
	Pollution caused in several years by a chemical plant in Rosignano Marittimo
	Marine ecosystem
	negotiated compensation agreement  for investments of 40 millions

	G1
	Pollution caused in several years by a plant producing asbestos materials 
	Salubrity and soil
	Provisional

5 millions

	Z2
	Pollution caused in several years by a chromium-plating plant
	groundwater
	Provisional

1,5 millions

	G2
	Formaldehyde discharges in a Maggiore Lake tributary
	Surface water
	Provisional =

500.000,00

	B3
	Pollution caused in several years by a power plant
	Atmosphere, soil and ecosystem
	Provisional =

800.000,00

	C3
	Accidental release of acid gas from a petrochemical plant in Porto Marghera
	Atmosphere and salubrity
	Condemnation to compensate in civil court 

	M3
	Pollution caused in several years by a plant in Mantova
	Soil and groundwater
	negotiated compensation agreement  = 12 millions

	B4
	Pollution caused by a municipal solid waste landfill 
	Soil and groundwater
	Provisional =

1 million


Table 3: Cases in which the State has been compensated for environmental damage (2002 - 2007)

The following table 4 shows the distribution of compensation actions supported by APAT in the period 2000-2006 according to different types of damage.
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Table 4: Most common damages (2000 - 2006)

We can observe that damages to water (surface, groundwater and marine waters) are the most frequent category (about 40%) and includes 83 cases.

The analysis of the cases of environmental damage related to the water environment shows that, often, not only the natural resource water per-se but also sediment, biological communities and anthropic services (potability, fishery, aquaculture, balneability) are deteriorated.

When dealing with discharges into the water environment (as well as in the atmosphere), the damage determination and quantification phases present difficulties due to:

· the relevant complexity and spatio-temporal variability of the water environment;

· the rapid transport of pollutants.

Because of these factors, data sampling schemes are often inadequate, the adverse effects are not permanent, their extent and severity is difficult to be determined, the baseline definition is uncertain, the cause-effect link becomes difficult to be demonstrated and the necessary time for the complete recovery to the baseline condition difficult to be estimated. These problems are particularly evident when the damage is due to an industrial accident.
In order to assess the negative impacts on the different water environment goods (water, sediment, biota and their services), it is therefore extremely crucial to investigate immediately afterwards the accidental event, through inspections, suitable and prompt sampling and measuring system. This could also facilitate the ascertainment of the law violations and of the overcome of the deterioration maximum permissible limit.

Either for chronic and accidental discharges, the release of pollutants in the water determines a deterioration of its overall state consisting in a reduction, though temporary and/or local, of its pollution load capacity thus jeopardizing services it provides.

In spite of all these difficulties, the damage quantification can be provided on the basis of:

· the pollutant load discharged in the water (source term);

· the measurement or calculation of the maximum adverse change reached/reachable by the indicator of the present state Ip (for example maximum temporary and/or local pollutant concentration in the water);

· maximum permissible pollution levels.

Practically, the monetary valuation of the water damage can be referred to the primary remediation costs of a volume of water determined as a function of the pollutant load discharged and the maximum permissible concentrations. This volume, called pollution capacity, represents the volume of water that the pollutant load discharged by the responsible party is able to contaminate at a level corresponding to the maximum permissible deterioration:

Pollution capacity [m3] = discharged pollutant load [kg]/maximum permissible concentration [kg/m3]

Besides solving the problem posed by an undefined damage extent, the pollution capacity method also solves the problem of not being able to distinguish the several contributions to the pollution level of a site. In fact it depends on the pollution load discharged only by the responsible party.

4.
Conclusions

APAT has developed a complex multidisciplinary juridical, technical and economic analysis (the Environmental Damage Assessment, EDA) capable of providing a monetary valuation of not marketable goods, like the environmental ones. This assessment is useful to claim for a monetary compensation for environmental damage that is both scientifically and legally defensible.
The compensation for the environmental damage to water requires an adequate sampling and monitoring system able to distinguish the contribution to the deterioration level attributable to the responsible party, taking into account the relevant spatio-temporal variability of the water environment components and its extremely dynamic nature.

The efficiency of data gathering is very time sensitive and data gathering opportunities are lost as time passes. In case of damages caused by incidental releases, data should be collected immediately after the release. If data gathering is incomplete then the EDA is jeopardized.

In spite of these and other difficulties posed by the peculiarities of the water environment, the described methods for determining and quantifying the damage in terms of alteration, deterioration and destruction and the pollution capacity approach makes it possible to monetarily value the damage.

The monetary value of the environmental damage can also be used to settle negotiated compensation agreement between the State and the responsible party, and to determine the extent of the necessary complementary and compensatory remedial measures, in those cases where valuation of the replacement natural resources/services cannot be performed within a reasonable time frame or at a reasonable cost.

In principle, monetary valuation can also be used to support policy decision-making between conservation of natural resources and development. Highlighting the several services provided by environmental resources (which are not only marketable services) and attributing a value to their deterioration can raise awareness about their importance and support the cost-benefit analysis in sustainable management processes.

Another application of the monetary valuation of environmental damage is in establishing insurances and financial guarantees. Of course monetary valuation can also act as a deterrent to polluters.

� 	By externalities we mean the positive (benefits) or negative (costs) effects connected with production or consumption of a good by an individual which impact the well-being of another individual though not being accounted for in the paid or received prizes.


� 	For example when the effects overcome the established limits for legitimate uses of natural resources.


� 	Unless he/she him/herself demonstrates not to be at fault or negligent.


� 	Legislative Decree 152/2006.


� 	By baseline we mean the condition that would have existed had the damage not occurred.


� 	The purpose of complementary remediation is to provide an overall level of natural resources and/or services, also at an alternative site, similar to the level which would have been provided if the damaged site had been returned to its baseline condition. Where possible and appropriate the alternative site should be geographically linked to the damaged site, taking into account the interests of the affected population. Firstly, measures providing resources and/or services of the same type, quality and quantity as those damaged shall be considered and secondly, other resource/services at least equivalent to those damaged. If this is not possible, alternative natural resources and/or service (for example, a quality-quantity trade-off) shall be provided.


� 	The purpose of compensatory remediation is to additionally improve protected natural habitats and species or water at either the damaged site or at an alternative site. It does not consist of financial compensation to members of the public.


� 	The EU Directive 2004/35/CE does not propose any monetary compensation for the damage. Only expenses the State undertakes for restoring the impaired natural resources, and the public services provided by them can be compensated.


� 	Any reasonable measures taken by any person, including public authorities, following an industrial accident, to prevent, minimize or mitigate possible losses or damage or to arrange for environmental clean-up. These measures can be considered as a part of the compensatory remediation.


� 	See, for example, “Il risarcimento del danno ambientale: aspetti teorici e operativi della valutazione economica” APAT 2006, available on APAT Website:


http://www.apat.gov.it/site/it-IT/APAT/Pubblicazioni/Miscellanea/Documento/miscellanea_2006_danno_amb.html


� 	It is possible to use the remediation costs relative to similar situations (benefit transfer), public works itemized prize lists, market prizes for activities and supplies, etc.


� 	The damage reversibility is the ability of the damaged environmental system to activate physical, chemical, biological and ecological reaction mechanisms offsetting the adverse effects of the damage (resiliency). Reversibility is conditioned by the physical-chemical-biological characteristics of the damage source, by its effects and by the characteristics of the receptors. In the most serious situations, the adverse effects are offset over very long periods or keep propagating in the environment, deteriorating it, even following the interruption of the source.


� 	The damage remediability refers to the possibility, through suitable anthropic measures, to enhance the recovery of the conditions which would exist had the damage not occurred.


� 	See, for example, “Il risarcimento del danno ambientale: aspetti teorici e operativi della valutazione economica” APAT 2006, available on APAT Website:


	http://www.apat.gov.it/site/it-IT/APAT/Pubblicazioni/Miscellanea/Documento/miscellanea_2006_danno_amb.html
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		SMALTIMENTO DI RIFIUTI SPECIALI E SPECIALI PERICOLOSI, IN ASSENZA DELLE PRESCRITTE AUTORIZZAZIONI		SANTIN						1

		Emissione campi elettromagnetici		CAPPELLIERI								1

		Cartiere Burgo		SARO		1

		Inquinamento falda e disboscamento		D'AVINO				1

				RIZZETTO						1

		SCARICO DI CIRCA  900 LITRI DI GASOLIO IN UN FOSSATO		PERUZZO		1

		Scarico di reflui provenienti dall'impianto di molatura e levigatura di oggetti di vetro		ROSSI SERGIO		1

		Danni ambientali causati dalla rottura di un argine del canale		ENEL-CANALE BIFFIS		1

		Inquinamento del mare da reflui industriali		SOLVAY-MALVALDI		1

		Stoccaggio e smaltimento di rifiuti tossico-nocivi provenienti dal processo produttivo,in particolare versando ingenti quantità di detti rifiuti in una buca scavata nel lato ovest dello stabilimento ed accumulando sullo scoperto aziendale centinaia di bid		GHIRLANDA						1

		Esercitava la raccolta delle vongole veraci mediante rasca alterando l'ecosistema in conseguenza dello scavo di solchi e della erosione dei fondali, fatto commesso su bene demaniale e divieto di navigazione ed attraversamento delle zone a basso fondale al		FICOTTO												1

		Realizzava stoccaggio di rifiuti inerti provenienti da demolizioni con relative aree di manovra sistemate mediante scavi e riporti,distruggeva e comunque introduceva considerevole modificazione allo stato dei luoghi in zona sottoposta a vincolo paesistico		CEOTTO						1

		Discarica  non autorizzata di smaltimento di rifiuti speciali anche pericolosi nell'area denominata cava Frescura		COLETTO						1

		Realizzava e gestiva una discarica di  rifiuti speciali costituiti da gessi granulati provenienti da ciclo di produzione dell'acido fluoridrico,interrando i predetti rifiuti in vasche di contenimento		COGLIATI						1

		Scarichi di acque reflue industriali		DI NATALE		1

		Realizzazione di una nuova pista da sci ,denominata "DUEL",in assenza o totale difformità della Concessione Edilizia 99/97.Opera realizzata in zona sottoposta a vincolo paesaggistico.		RIZZARDINI				1

		Emissione nociva nello stabilimento Petrolchimico di Porto Marghera		SIMONETTI								1

		Esercitava la raccolta delle vongole veraci mediante rasca e vaglio alterando l'ecosistema in conseguenza dello scavo di solchi e della erosione dei fondali, fatto commesso su bene demaniale e con imbarcazione con motore fuoribordo senza che la stessa fos		SCARPA				1

		Scarico reflui		ANNIBALLI		1

		Smaltimento illegale di rifiuti tossico-nocivi,in particolare ferriti di zinco provenienti dallo stabilimento di Crotone della ditta PERTUSOLA SUD Sp A		BARGAGLIOTTI						1

		Autorizzato a lavori di manutenzione idraulica sul fiume Biferno,con prelievo di materiale inerte per ca.2330mc., al fine di trarne personale profitto, si impossessava di ca.10.000 mc.cub. di materiale inerte sottraendolo al Demanio Fluviale		CARUSO		1

		Effettuava scavi e realizzava bacini e discariche,all'interno dell'insediamento produttivo petrolchimico di Porto Marghera e in sua prossimità,in cui venivano abusivamente smaltiti,abbandonati,scaricati,e comunque stoccati rifiuti di vario genere e in par		CEFIS		1

		smaltimento rifiuti non autorizzato (fanghi da cartiera,pulper,ritagli di fibra)		DI BENIGNO						1

		Continua e permanente diffusione,sull'abitato circostante, di polveri provenienti dai depositi di minerali (denominati Parchi Minerali) ,siti presso gli stabilimenti ; omissione di misure tecniche necessarie ad evitare un peggioramento,anche temporaneo ,d		RIVA-ILVA								1

		Discarica di rifiuti solidi urbani		LO MONACO						1

		INCIDENTE		STEA FARMOPLANT						1

		QUALE LEGALE RAPPRESENTANTE DELLA DITTA PROTER S.R.L.,CHIOCCI GABRIELE,  NON HA OTTEMPERATO ALLA DISCIPLINA DELLA REGIONE UMBRIA , NON AVENDO PREVISTO EFFICIENTI SISTEMI DI RACCOLTA TALI DA IMPEDIRE ALLE ACQUE DI LAVORAZIONE E DI DILAVAMENTO DELL'AREA DI		CHIOCCI G.						1

		Scarico derivante dall'attività produttiva (Caseificio) versandolo direttamente nella fogna comunale (e occasionalmente nel terreno circostante) in luogo della vasca a tenuta.		POTOLICCHIO						1

		Scarico di reflui,provenienti dal dilavamento di sostanza organica accumulata nei piazzali della ditta per la produzione di "COMPOST",dovuto alla pioggia, in acque superficiali (fosso delle Basse), senza la prescritta autorizzazione		ROSSI RISANAMENTI						1

		Acque reflue derivanti dalla attività di lavanderia industriale (rifiuti speciali non pericolosi)		PICCIONI						1

		Inquinamento atmosferico dovuto agli impianti industriali ubicati alla periferia cittadina		QUARANTA								1

		Raccolta di rifiuti speciali non pericolosi, in particolare materiale inerte proveniente da demolizioni, in assenza della prevista autorizzazione		BARABINO						1

		SMALTIMENTO INCONTROLLATO DI RIFIUTI LIQUIDI		NADAL						1

		DISASTRO E INFORTUNI SUL LAVORO E OMESSA BONIFICA		BARTSCH		1

		Eseguiti senza autorizzazione in ambiente costiero pregiato lavori di livellamento ,con riporto di terra,di una duna interposta tra campeggio e spiaggia,ricavando due spianate di mq.752 e551 circa e realizzando una gradinata composta da piastrelloni in gr		TIOZZO				1

		Scarico reflui		SENATORE		1

		Scarichi produttivi contestualmente alle operazioni di pulizia del ciclo tecnologico,con soluzioni basiche,nella Roggia di Scurelle,confluente del T.Maso,contenenti sostanze atte a provocare moria di un' ingente fauna ittica nei corsi d'acqua sopraccitati		SILANO		1

		Scarico di reflui		TONOLO		1

		Scarico di reflui nel fiume Bormida		ZILIO		1

		Pesca illecita,con l'ausilio di due rasche a mano, di vongole veraci in acque vietate e pericolose per la salute pubblica.		BOSCOLO SANDRO												1

		Sversamento di notevole entità nello scolo Carmason ,di olio combustibile per circa 4 Km a causa della  manutenzione della caldaia non effettuata con scarico di sostanze inquinanti in misura superiore a quella consentita.		SONCINI		1

		Incenerimento abusivo di rifiuti pericolosi,stabilimento

Enichem di Porto Marghera		LAGO						1

		Rilascio di svariate tonnellate di rifiuti solidi urbani misti a polvere di "etenit" frantumato, oli minerali esausti, liquidi imprecisati in cisterne, sacchi di soda caustica rotti e sversanti il contenuto , residui e materiali ferrosi. Questo è stato ri		VENEZIANO						1

		Scarico di sostanze oleose sul suolo e sottosuolo		BERARDI		1

		Sottodimensionamento dell'impianto di depurazione con riversamento dei reflui inquinanti in presenza di ammoniaca, tensioattivi ed altri elementi all'interno dei corsi d'acqua "Tartaro e Curiolo" determinando il peggioramento dell'originaria qualità delle		GIGLIUCCI		1

		SVUOTAMENTO DI UNA VASCA SETTICA SUL TERRENO		VALLESE		1

		PESCA ILLECITA, CON L' AUSILIO DI QUATTRO RASCHE  A MANO, DI VONGOLE VERACI, IN ZONE  VIETATE E PERICOLOSE PER LA SALUTE PUBBLICA		CAMUFFO FABIO												1

		Scarico reflui derivanti dalla attività industriale di compostaggio, contenenti sostanze inquinanti in misura superiore a quelle previste dal  DPR 962/73. Le predette sostanze confluivano nel Canale  Finarda.		LADURNER JOSEF		1

		SCARICHI NON AUTORIZZATI NELL'AREA LAGUNARE		FERRON		1

		Esercitavano la raccolta delle vongole veraci mediante rasca e vaglio alterando l'ecosistema in conseguenza dello scavo di solchi e della erosione dei fondali, fatto commesso su bene demaniale e con imbarcazione con motore fuoribordo senza che la stessa f		BOSCOLO ROBERTO												1

		INQUINAMENTO ALGALE DEI FIUMI FIASTRONE E DELLA GRAZIE-BACINO DEL FIUME CHIENTI		MACERATA PROVINCIA		1

		SCARICHI INDUSTRIALI CONTENENTI SOSTANZE TOSSICHE E NOCIVE, SENZA LA PRESCRITTA AUTORIZZAZIONE		MARCHETT		1

		Effettuava pesca di vongole  in acque lagunari con mezzo vietato.		GHEZZO												1

		NELLA QUALITA' DI COMANDANTE DELLA MOTONAVE " EUROBULIKER" OMETTEVA DI CONTROLLARE ADEGUATAMENTE LE OPERAZIONI DI SVUOTAMENTO DELLA SENTINA, DETERMINANDO LO SVUOTAMENTO  NELLE ACQUE LAGUNARI DI CIRCA 1-2- Kg DI SOSTANZE PERICOLOSE		YEMELYANENKO		1

		SCARICO IN FOGNATURA DI SOSTANZE INQUINANTI		CELEBRIN ANNA		1

		DEPOSITO NON AUTORIZZATO DI RIFIUTI PERICOLOSI E MANCATA BONIFICA DEI TERRENI		RINALDI										1

		DISASTRO COLPOSO E OMICIDIO COLPOSO PLURIMO CAUSATI  A DIPENDENTI DALLE POLVERI DI AMIANTO		MACOLA								1

		INCIDENTE DEL 28/11/02		PETROLCHIMICO DI PORTO MARGHERA		1

		EMISSIONI MOLESTE ED INSALUBRI IN ATMOSFERA		ZANETTA - PORTO TOLLE								1

		DISCARICA ABUSIVA		CAPECCHI						1

		Cava in zona paesaggistica		MENGATTO				1

		CAVA ABUSIVA  (GIOIA DEL COLLE)		CANTORE				1

		SCARICO IN CORPO IDRICO DI REFLUI DA ATTIVITA' DI LEVIGATURA DI MARMO.		GIUSTO		1

		SCARICO DI REFLUI INDUSTRIALI SENZA LA PRESCRITTA AUTORIZZAZIONE		GHISOLFI		1

		AVVELENAMENTO DELLE ACQUE SOTTERRANEE PER VEICOLAZIONE E DISPERSIONE AL SUOLO DI REFLUI/FANGHI/RIFIUTI CONTENENTI METALLI PESANTI, IN PARTICOLARE CROMO-ESAVALENTE.		ZAMPIERIN		1

		SCARICO DI REFLUI NELL'AREA LAGUNARE		RIODA		1

		GESTIONE DISCARICA NON AUTORIZZATA DI RIFIUTI PERICOLOSI - Effettuazione di raccolta, trasporto, recupero e smaltimento di rifiuti pericolosi in difformità alle autorizzazioni. Indicazione all'atto del trasporto che si trattava di rifiuti conformi. Violaz		BONGIOVANNI						1

		SCARICHI REFLUI FOGNARI DI NATURA CIVILE, CHE DEFLUIVANO SENZA ALCUN TRATTAMENTO PREVENTIVO , NEL FIUME RENO		SARTI		1

		SMALTIMENTO SENZA LA PRESCRITTA AUTORIZZAZIONE E ATTIVITà DI RECUPERO RIFIUTI CON INA COMUNICAZIONE INCOMPLETA IN ORDINE AL VERSAMENTO ANNUALE DI ISCRIZIONE.		LIVIERI						1

		SCARICHI DI SOSTANZE PERICOLOSE IN ASSENZA DI AUTORIZZAZIONE; DEPOSITO TEMPORANEO DI OLI ESAUSTI SENZA BACINO DI CONTENIMENTO NE' ETICHETTATURA NE' PROTEZIONE DAGLI AGENTI ATMOSFERICI		CHIODELLI		1

		SCARICO DI ACQUE REFLUE INDUSTRIALI IN ASSENZA DI AUTORIZZAZIONE		GRECO		1

		Formazione di polluzioni di gas e vapore con fuoriuscita di fango argilloso con emissione di gas pericolosi per la salute pubblica		ROMAGNOLI								1

		FUORIUSCITE CONTINUE DI ODORI MOLESTI E INSALUBRI TALI DA PROVOCARE DISTURBI FISICI AGLI ABITANTI, EMESSE DALL'IMPIANTO DI TRATTAMENTO DEI RIFIUTI URBANI UBICATO IN LOVADINA DI SPRESIANO, GESTITO DALLA SOCIETA' CONTARINA SPA		CAPPELLAZZO								1

		Smaltimento di rifiuti pericoloso (Eternit)		BIASUZZI						1

		SCARICO DI REFLUI CON RECAPITO FINALE IN LAGUNA SENZA ESSERE IN POSSESSO DELLA PRESCRITTA AUTORIZZAZIONE		ODINO		1

		Scavi e riporto di terreno con abbattimento di alberi		CHITTARO				1

		PERDITA DI MISCELA GASSOSA CONTENENTE ACIDO CLORIDRICO, PRESSO L'IMPIANTO CV22/23 DI MARGHERA, A CAUSA DELLA FORATURA DELLA LINEA DN600 DEL PREDETTO IMPIANTO.		CARMELLO		1

		EMISSIONI IN ATMOSFERA  ( IMPIANTI ALUMIX)		CIANI								1

		EMISSIONI IN ATMOSFERA DI SOSTANZE INQUINANTI		CABBIA								1

		EMISSIONE IN ATMOSFERA DI GAS, VAPORI E FUMI ATTI A OFFENDERE E MOLESTARE LE PERSONE		CICALA								1

		Gestione rifiuti pericolosi illeciti provenienti dallo stabilimento ENICHEM di Porto Marghera		RAIMONDI						1

		EMISSIONI IN  ATMOSFERA DI SOSTANZE INQUINANTI		BACHIOCCHIO								1

		Scarico, derivante da attività produttiva,di sostanze oleose (idrocarburi),mediante versamenti  nei pozzetti ubicati all'interno dell'insediamento produttivo,recapitanti nella rete fognaria e in pubbliche fognature;raccolta, trasporto ,smaltimento di rifi		PASQUALETTI		1

		L'IMPUTATO NON HA DISPOSTO IDONEI ACCORGIMENTI ATTI A RIDURRE LE EMISSIONI MALEODORANTI , PROVOCANDO INCONVENIENTI IGENICO-AMBIENTALI DERIVANTI DALLE ESALAZIONI MALEODORANTI PROVENIENTI DALL' ATTIVITA' DELL'ALLEVAMENTO CONDOTTA NELL'INSEDIAMENTO INDUSTRIA		CORBELLI								1

		INQUINAMENTO DA AMIANTO ( GALVANI SUCCESSIVAMENTE DECEDUTO è STATO CITATO A GIUDIZIO IN QUALITà DI LEGALE RAPPRESENTANTE DELLA FIBRONITSINO AL 1996 E CUNIOLO E ARTESE IN QUALITà DI LIQUIDA		GALVANI /CUNIOLO-FIBRONIT								1

				TRANCASSINI						1

		Incidente nello stabilimento petrolchimico di Porto Marghera del 01/06/1999, che ha provocato il rilascio in atmosfera  di sostanze nocive e tossiche		VIDOTTO		1

		OMESSA NOTIFICA DELL'ART.6  DLgs. 334/99		FANINI														1

		RIFIUTI		MONTESI						1

		Alterazione e delle risorse naturali a causa delle contaminazioni con sostanze tossico-nocive di origine industriale		FOGLI						1

		IMPRUDENZA, NEGLIGENZA, IMPERIZIA E VIOLAZIONE NORME SPECIALI LAVORATORI AMIANTO		OLIVI								1		1

		CESSIONE E TRASPORTO RIFIUTI PERICOLOSI		ASPRENTII		1

		DISASTRO INNOMINATO E AVVELENAMENTO DA ACQUE		FAZZARI						1

				BAZZOTTO						1

				CANTELMO						1

		DISCARICA NON AUTORIZZATA DI RIFIUTI ANCHE PERICOLOSI		BRAY						1

		CAVA ABUSIVA NEL PARCO NATURALE DELLE DOLOMITI BELLUNESI.		CAMPEDEL				1

				CAMPELLI

		RIFIUTI		CANDIAN						1

		EMISSIONI NOCIVE DI VEICOLI IN ZONA RESIDENZIALE		CIVIERO								1

		IDROCARBURI NEL FIUME		CONZON		1

		SCARICO IN FIUME  AVENTE ORIGINE DA  VASCHE DI DECANTAZIONE DEI REFLUI ZOOTECNICI  DI UNA AZIENDA AGRICOLA E COSTITUITO DA UNA SERIE DI RIGAGNOLI RECAPITANTI NEL FOSSO DEL BASCIANO (AFFLUENTE DEL FIUME MAVONE- PROV. DI TERAMO)		DI BERNARDO		1

		SCARICO SUL TERRENO SENZA LA PRESCRITTA AUTORIZZAZIONE		FOGGIATO						1

		ILLECITI URBANISTICO/EDILIZI/PAESAGGISTICI, IVI COMPRESO LO SMALTIMENTO INCONTROLLATO DI SCARTI DI LAVORAZIONE COSTITUITO DA INERTI, SU TERRENI VINCOLATI .		GAVA				1

		RIFIUTI PERICOLOSI		GIACOMETTI						1

		SCAVO IMMEDIATAMENTE A RIDOSSO DELL'ALVEO DEL CANALE PAPACQUA, ROTTURA ARGINE .		SCIPIONI				1

				STEVANATO						1

				PETRUCCO						1

		ACQUE REFLUE		TISO		1

		EMISSIONE DI SOSTANZA IRRITANTI E MALEODORANTI, CON CONSEGUENTI PROBLEMI RESPIRATORI PER GLI ABITANTI		GIOVAZZINI								1

		CONTAMINAZIONE DA CLORO DELLA PISCINA "COLUMBUS" DI ABANO TERME		VEDOVATO		1

				VERGA

		ACQUE REFLUE		VISENTIN		1

		RIFIUTI SPECIALI PERICOLOSI E NON PERICOLOSI SENZA AUTORIZZAZIONI.		BOTTERO						1

		STOCCAGGIO E SMALTIMENTO DI RIFIUTI ANCHE PERICOLOSI		MICCOLIS						1

				FORNASIER		1

				PAPPALETTERA				1

				RUBEGNI						1

		INQUINAMENTO ATMOSFERICO		MURADOR								1

				INNOCENTI						1

		RUMOROSITà PRODOTTA DA ATTIVITà INDUSTRIALE		BIANCO								1

		SMALTIMENTO ILLECITO DI RIFIUTI		LUGLI						1

				RODA								1

		RACCOLTA,TRASPORTO E SMALTIMENTO DI INGENTI QUANTITATIVI DI RIFIUTI SENZA AUTORIZZAZIONE		ROSAFIO						1

		EMISSIONI NOCIVE IN ATMOSFERA		CANZIANI								1

		EMISSIONI INQUINANTI IN ATMOSFERA PROVENIENTI DA IMPIANTI DI VERNICIATURA E LAVORAZIONE NON AUTORIZZATE		MAZZACAN								1

		IMMISSIONI RUMOROSE		ESPOSTO  LEGAMBIENTE								1

		ALL'IMPUTATO SI CONTESTA DI AVER RIVERSATO INGENTI QUANTITATIVI DI "POLLINA" (COSTITUITA DALLE DEIEZIONI DEI CAPI AVICOLI) IN VIOLAZIONE DELLE PROCEDURE VIGENTI IN MATERIA DI UTILIZZAZIONE AGRONOMICA.		NINIVAGGI										1

		USO DI COMBUSTIBILI RICCHI DI ZOLFO IN ASSENZA DI SISTEMI DI ABBATTIMENTO CHE NON FOSSERO PER LE SOLE POLVERI, DETERMINANDO LA FUORIUSCITA DI GAS ,VAPORI, FUMI CONTENENTI MACROINQUINANTI E MICROINQUINANTI DA COMBUSTIONE CON RICADUTE NELLE ZONE CIRCOSTANTI		BUSATTO						1

		SCARICO DI REFLUI SENZA AUTORIZZAZIONE		BIZOTTO		1

		ACQUE REFLUE INDUSTRIALI		ZANON		1

		ACQUE REFLUE INDUSTRIALI		ROSSETTO		1

				CUNIOLO

		EMISSIONE DI ODORI E VAPORI ATTI A MOLESTARE LE PERSONE PROVENIENTI DAL SANSIFICIO DI FOLIGNO		CINTIO								1

		EMISSIONI IN ATMOSFERA		MOTTO								1

		EMISSIONI IN ATMOSFERA		CATTANEO								1

				MELE		1

		ACQUE REFLUE		GIUSTI		1

		RIFIUTI DEPOSITATI IN AUTOCARRI FUORI USO		FORESTA						1

		ILLECITA GESTIONE DI  UNA INGENTE QUANTITA' DI RIFIUTI SOLIDI E LIQUIDI  ATTRAVERSO ALTERAZIONE DI DOCUMENTI.		DUCA						1

		SCARICO ILLECITO NELLA RETE FOGNARIA DEL CONSORZIO INDUSTRIALE DI AVEZZANO		SPERDUTI		1

		ILLECITA GESTIONE DI UNA INGENTE QUANTITA' DI RIFIUTI		RAZZABONI						1

		RECUPERO DI RIFIUTI PER LA PRODUZIONE DI FERTILIZZANTI IN ASSENZA DELLE PRESCRITTE AUTORIZZAZIONI E ATTIVITA' DI RACCOLTA, TRASPORTO E CONFERIMENTO DI RIFIUTI.		MAGGIOLO						1

				MASIERO		1

				OLIVIERI		1

		SCARICO DI REFLUI		VESCOVI		1

		SCARICHI REFLUI IN CORPI IDRICI		ZORNADAZZO		1

		RUMORI AVENTI UNA OGGETTIVA POTENZIALITA' DI ARRECARE DISTURBO O MOLESTIA ALLE PERSONE RESIDENTI NELL'AREA		PAPINI								1

		TRAFFICO ABUSIVO DI RIFIUTI E  ILLEGITTIME FORME DI SMALTIMENTO		CASARIN						1

		ILLECITA GESTIONE DI INGENTI QUANTITATIVI DI RIFIUTI MEDIANTE ALLESTIMENTO DI MEZZI E DI ATTIVITA' AVENTI NATURA CONTINUATIVA E ORGANIZZATA.		MAIO						1

		EMISSIONI IN ATMOSFERA		FURLAN								1

		Emissione di vapori da lavori di carrozzeria		PASQUA								1

		Indebito rilascio della quota di Minimo Deflusso Vitale( Centrale Idroelettrica bacino del Piave)		NASSO		1

				CAFFARO

				APOLLONI

		Emissioni in atmosfera di sostanze inquinanti		BOCHIOCCHIO								1

		EMISSIONI IN ATMOSFERA NON CONFORMI AI VALORI STABILITI CON AUTORIZZAZIONE PROVINCIALE		INNOCENTI								1
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		INQUINAMENTO ACQUE INTERNE		50		73		68%

		INQUINAMENTO AREE MARINE		23		73		32%
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TIPOLOGIA DANNO AMBIENTALE
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		WATER		73		197

		WASTE		57		197

		EMISSIONS		36		197

		TERRITORIAL TRANSORMATIONS		14		197

		NATURE CONSERVATION		8		197

		SOIL		3		197

		OTHER		6		197
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TYPOLOGIES OF ENVIRONMENTAL DAMAGE




