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ENEA* 8 HOLE IN ENVIRONMENTAL PROTECTION 

Our country's energy policy was recently laid down in the 
"Piano Energetico Nazionale" (PEN, National Energy Plan) and 
the laws applying to it (9/91 and 10/91) have been passed by 
Parlament. The new Plan has, perhaps for the first time ever, 
stressed the importance of the link between overall energy 
policy (supply, production and use of energy) and the 
increasing need to sefeguard the environment. 

EEC policy has also stressed that "energy and environment are 
two substantial objectives of any general policy whose aim is 
economic, social and public welfare". 

In praticai terms, concern nowadays is mainly concentrated on 
the negative environmental aspects related to the energy 
cycle. These may be the main factors towards limiting the 
production of energy and therefore actively influence energy 
policies. The increasing importance of the environmenatal 
factor and the long-term and wideranging effects of possible 
related limitations, are major international issues as far as 
the energy/environment problem is concerned. 

ENEA's 1990-1994 Five-Year Plan approved by CIPE 
(Interministry Committee for Economic Programming) on July 
26th 1990, states the necessity to reconcile objectives 
related to energy with those related to the environment by 
aiming at a more efficient and rational exploitation of 
energy sources. This necessity has been reiterated in the law 
282/91 regarding the reform of ENEA which has become "Ente 
per le Nuove Tecnologie, l'Energia e l'Ambiente" (Institute 
for New Technologies, Energy and the Environment), with 
special tasks in these sectors. In particular, the law 282 
has assigned ENEA the task of providing technical and 
scientific support to the Ministry for the Environment. A 
task whose aims, work-schedule and financing have been laid 
down in a specifically agreed program. Thus, on a general 
level, ENEA's research on energy may be considered as 
developing also along environmental lines; at the same time 
research activities carried out by ENEA's Health and 
Environmental Energy Division are concentrated on energy and 
take into account both local and global aspects. 



environmental damage; other production (agriculture, 
livestok-breeding, etc.)/ the complex services sector (e.g. 
transport), as well as certain widespread patterns of social 
behaviour, are emerging as major factors which pose even 
greater problems due to mass diffusion. Thus, planning a 
policy and the corresponding measures for environmental 
protection and conservation is becoming an increasingly 
complex and difficult task. 

All this underlines how the need (though necessary and 
urgent) to take the ecology factor into account right from 
the beginning as far as production phases and consumption of 
goods are concerned, is not enough. Indeed such problems call 
for a greater infrastructure support for measures aimed at 
safeguarding the environment, whether already under way or 
planned. 

This demand for infrastructures is also the occasion for 
putting some order into the range of activities concerned 
with safeguarding the environment and developing them so as 
to create a specialization in terms of goods and services on 
offer. 

This general clean-up and development process is fundamental 
in an industrial sector that, although growing (and 
disappearing) at feverish rate, has far from estabilished a 
market offer tuned to tie country's environmental 
necessities. 

Being an "enterprise" with wide-ranging experience, 
organization and equipment in the field of environmental 
research with the capacity to carry out complete projects 
(expression of a public technical structure scientifically 
and professionally devoted to problem solving and policy 
making), ENEA may act as a link between supply and demand 
without neglecting research aimed at a better understanding 
of the demand itself. 

In line with the systems approach in its activities, ENEA 
concentrates on practical and functional aspects sucn as 
analysing and monitoring, effects on man and the environment, 
optimization of the interaction between society 
(productivity) and nature. On the other hand, the need for a 
systemics approach in the environmental sector has been 
largely stressed in the 1989-1991 three-year program of the 
Ministry for the Environment. 

In this way, the infrastructures that the supply and demand 
for environmental goods and services require of the country 
can be visualised in terms of projects and effectiveness, 
and, above all, with an understanding of the wider 
implications of the single environmental compartments that 
many of these infrastructural requirements put forward 
(Computer technology, monitoring methods, epidemiological and 



•hygienic aspects, to name a few). 

ENEA's cooperation with the central Government and with local 
Government are a powerful vehicle towards the growth of the 
above mentioned strategies. Its nearness to public 
requirements and technical-scientific support allow it to 
select, among those requirements that cannot always be 
readily interpreted in concrete terms, the ones most suitable 
for research and for developing prototype produces and 
projects, developed through cooperation with the public 
demand, may be trend-setting factors on the supply side of 
the market even more than industrial promotion which due to 
the wide range of environmental operators may lead to 
dispersion or turn out to be ineffective. 

The same kind of action can be carried out, also by having 
minority shares in industrial consortia taking part in public 
tenders. In this case it is possible to steer the offer from 
the inside acting directly at a project level. 

A third option is still possible and is already being applied 
although only in programs regarding environmental monitoring. 
In this case special cooperation is set up with individual 
industries concernEd with implementing investment policies in 
development projects, in order to provide prototype equipment 
designed for environment monitoring to be used for innovative 
applications in the network modules set up by ENEA on behalf 
of or in cooperation with Public Administrations. In this 
case, ENEA may act as a direct link between supply and demand 
which represents one of the most important strategic aim of 
the Health and Environment Energy Division. 

Summary of the main aims of ENEA research activity 

Three main horizontal projects have been identified in the 
Energy, Health and Environment sector (reduction of 
environmental impact of production; environmental 
characteristcs, state and dynamics; health and the 
environment) and two specific main projects on phenomena, 
efects and prevention regarding the world climate and the 
Mediterranean Sea. 

The identification of five main projects including all of 
ENEA's research and development activity was made on the 
basis of the points mentioned previously and in relation to 
the strategy laid down by the 1990-94 Five-Year Plan, taking 
into account the current national and international 
priorities in specific sectors. 

These major projects were especially developed in response to 
world climatic factors and problems concerning the 
Mediterranean Sea, not only because of their obvious 
importance but also as a result of the CIPE resolution of 26 
July 1990. This committee approved the ENEA Five-Year Plan 



for 1990-1994 for research on regional and global phenomena, 
and is to be promoted and coordinated by ENEA to study the 
effect of energy production and use on the environment. 

The other major projects tend to channel effort on clearly 
identifiable goals (such as the reduction of negative impact 
on the environment, environment characteristics and the 
relationship between health and the environment). They are 
also concerned with a range of research and development 
activities regarding complex areas mentioned in the CIPE 
resolution, such as environment monitoring, purification and 
waste treatment processing development, and the development 
and application of technology designed to produce low 
pollution processes and products. Other sectors include 
cooperation and/or requests for specific measures by the 
Ministry of the Environment and other Ministries and local 
authorities. 

Because of the importance of the goals of these major 
projects, including their significance at the international 
level, international cooperation is essential, and is already 
under way both with «,-ther Italian organizations in the 
environment protection sector and with research programs 
carried out by major international organizations. 

The goal of the major project to "reduce the impact of 
production on the environment" is to create an operational 
capability, so that when requested to so by the appropriate 
bodies and organizations (central government, regional and 
municipal authorities, universities, research organizations, 
industries, etc.). ENEA can provide practical solutions for 
eliminating or reducing problems stemming from impact on the 
environment due to industrial or urban structures, and 
especially to energy factors. 

The main goals of these activities also include more rational 
use of water resources, and especially: 

- the protection of rivers and groundwater from sources of 
pollution; 

the analysis and improvement of the conditions of 
distribution networks and treatment plant by the 
development and application of suitable technology; 

- the optimising of water use by correct planning of the 
various stages of exploitation, distribution, re-use and 
discharge into the environment, using advanced diagnostics, 
remote control, treatment and recycling technology. 

"Waste" is a particular area where there are projects for 
reducing man's impact on the environment, and includes: 

- the assessment of industrial technology and alternative 



products with lower environmental impact; 

- the development and application of technology for the 
treatment and disposal of toxic and harmful waste; 

- the development of systems for the collection, sorting 
processing and disposal of urban and industrial waste 
(selective collection, engineering and choice of waste 
disposal sites, the use of waste for energy production). 

The basic aim of the "environment characteristics" sector.is 
to study the morphology and functions of the environment in 
order to ascertain the needs, potential use and vulnerable 
aspects in relation to human activities that may take place 
in those environments. This enables to determine the best use 
for the environment with a view to applying prevention rather 
than the current attitude of "repairing damage" already done. 

Environment monitoring is seen as a development of integrated 
environment survey methods based on data from the segment of 
the environment being studied. It also involves the setting 
up of advanced monitoring as well as hardware and software 
designed for network control and management. The 
standardisation of methodology, the certification of 
monitoring methods and the creation of advanced system 
prototype modules to aid ecosystem decision making art: of 
special importance. Particular attention has been paid to the 
study of advanced techniques for remote satellite and aerial 
monitoring. 

The strategic aim of the major project on "health and the 
environment" is to increase and improve knowledge regarding 
the biological, health and ecological effects of harmful 
agents resulting from the use and production of energy. This 
also involves the development of measurement methods (for 
harmful physical and chemical agents) since the effects can 
be defined in therms of quantity, even for low doses, thus 
enabling protection standards to be estabilished. 

This sector involves research on the effects of harmful 
agents through the the development and perfection of avdanced 
biomedical methodology and technology in the context of 
international cooperation, and taking into account problems 
of particular interest to Italy. 

The development of the research program planned so that, when 
required, a quick response to urgent health and environment 
problems can be given, responses which may be "temporary" but 
suitable from the practical point of wiew. 

In this area, the acquisition of basic data to define "dose 
or exposure-effects" ratios are of prime importance for the 
assessment of biological, health and environmental damage due 
to harmful substances. The latter include: fuel compounds and 



derivates; substances related to waste treatment; pesticides; 
substances which are toxic for the respiratory tract, 
reproductive system and immune system; ionizing radiation and 
non-ionizing electromagnetic radiation. 

The activity of the major project on the "World climate" 
cooperates with international efforts on global climate 
research, with specific reference to the results of man's 
activity. The aim is to reduce the scientific uncertainty 
regarding knowledge of climatic processes, with special 
reference to the Mediterranean area. Research tools include 
the development of more reliable mathematical models for 
climate forecasting in Southern Europe and in the 
Mediterranean. 

In particular, activities include the development and use of 
data regarding the chemical and physical behaviour of 
atmospheric pollutants and the evaluation, development and 
use of models (general circulation models). Special attention 
has been paid to the analysis of data on temperature 
(including historical records), sea level, cooling of the 
stratosphere, glaciers, and polar phenomena. The analysis 
also takes into account consequences resulting from: 
increased evaporation, changes in ice and snow cover due to 
melting, the effects of clouds, the effects of unclassified 
substances such as greenhouse gases (SOx, NOx, PST), and the 
response rate of various subsystems. 

The aim of the major project on the "Mediterranean Sea" is to 
understand the phenomena going on in the area in order to 
identify the possible relationships with coastal phenomena 
more closely related to human intervention, especially 
activities with high environemntal impact (industries, etc.), 
as well as to develop technology for safeguarding the sea and 
drawing up a strategy for a single overall approach to the 
problems of the Mediterranean basin. 

AREA'S STRUCTURE 

The structure of the Area is reported in the attached Table 
1. The Area is subdivided in seven "Competence Units" (3 
Departments, 3 Projects and 1 Task Force) and in various 
"staff" functions (Area Advisors and Co-ordination Units for 
various matters). A short description of the seven 
"Competence Units" is given in the following chapters. 

Within this Area five horizontal Main Projects (i.e. 
concerning different competence units) have been identified: 

Reduction of the environmental impact of industrial 
activities 

- Characterization, status and dynamics of the environment 



- Health, human settlement and life science 

- Global climate (generals, effects and prevention) 

- Mediterranean Sea (generals, effects and prevention) 

Such Main Projects have been estabilished in the frane of the 
Five Years Plan 1990-1994 of ENEA by taking into account both 
the donestic and international priorities on the different 
natters. In particular the specific main projects of the 
global climate and the Mediterranean Sea are the consequence 
of a decision of the Italian government with reference to the 
research activities on local and global phenomena to be 
developed and co-ordinated by ENEA concerning the 
environmental consequences of energy production and use. 

The links among the main projects and the competence Units 
into which the Area is subdivided are reported in Table 2. 
The budget and personnel resources (1990) per each main 
project are given in Table 3. 
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SHORT DESCRIPTION OF THE COMPETENCE UNITS 



DEPARTMENT OF ENVIRONMENTAL ANALYSI8 AND MONITORING 

Tb:» main objective of the Department is to carry on studies 
on the characterization of the environment both from the 
morphological and dynamical point of view. The experience 
accumulated in the past concerning nuclear activities is 
particurarly useful to evidence the specific vulnerability of 
the environment in relation to the uman activities compatible 
with environment conservation. 

Within this frame, monitoring is the main tool used for 
controlling and managing the various environmental 
situations. 

The personnel of the Department comprehends, at present, some 
214 persons from different disciplines like physics, geology, 
chemistry, biology put together in order to deal with the 
various problems in an interdisciplinary approach. 
Furthermore pre- and post-graduate students, trainees from 
East European and developing countries and some professionals 
under contract are guest scientists of the Department. 

In addition many collaborations with experts from various 
Italian Universities, and contacts with local and central 
administration are also operating. 

The Department is organized in 8 Divisions as follows: 

Division of Geology 
Division of Extraordinary Environmental Events 
Atmospheric Environment Division 
Division of Geochemistry 
Division of Environmental Chemistry 
Division of Ecosystem Modelling 
Division of Monitoring Technologies 
Division of Coast and Protected Areas 

In addition, the following special Units are part of the 
organization: 

Local Environmental Monitoring (Trisaia and Saluggia) 
Environmental Data Acquisition (Brasimone) 
ENEA Monitoring Networks Management 
Radiological Monitoring in ENEA centres 
Environmental Intervention Apparatuses 
Project on Geological Reclamation 
Project on Geothermal Basin Characterisation 
Project on Centralized Monitoring Systems 

Two more units are foreseen in the organization concerning 
the coordination of the activities on Climate Change and the 



activities on the Environmental Impact Studies; these Units 
coordinate activities both among divisions and units of the 
Department and towards other institutions outside ENEA 
(Universities, research institutes both national and 
international, etc.). 

The majority of divisions and units are located in Casaccia, 
except two in the Bologna area, one in Saluggia, one in 
Trisaia and one in Frascati. 

In addition to the regular laboratories, some special 
facilities are available: 

- mobile unit for special environmental monitoring; 

- high resolution gamma-rays spectrometry systems (in 
laboratory and in field); 

- two whole-body counter for health physics control on 
exposed personnel (Trisaia and Saluggia); 

- X-ray diffractometry for mineralogical studies; 

- neutron activition analysis for trace elements measurement; 

- automatic acid deposition measuring devices; 

- atomic absorption spectrophotometers; 

- aircraft for landscape analysis aquipped with a 
multispectral digital analyser, FLIR system, 
aerophotogrammeter system, etc. 

Recent research and investigation activities concern: 

- studies on some lagoons finalized to the understanding of 
their dynamic behaviour and with the aim of setting up a 
managing system (monitoring network) and a methodology 
applicable to other similar areas existing in the country. 
Three different areas are at present studied: the Orbetello 
lagoon, the Comacchio area and the Venice lagoon in 
collaboration with other institutes or organizations. 

- Environmental impact studies concerning both human and 
industrial activities. In the frane of these activities 
studies are performed on new analytical methods of inorganic 
and organic compounds considered relevant for their possible 
effect on the ecological systems. 

- Study and analysis of some significant environmental risks 
(as seismic, volcanic and those due to landslips), in 
addition to the risks concerned with natural and artificial 
radioactivity. 



- Development of models on the migration of pollutants in 
aquatic, terrestrial and atmospheric system using, for their 
validation, artificial tracers present in the environment 
like radionuclides from fall-out. 

In the frame of this activity some collaborations have been 
set up within international working groups (VAMP of IAEA; 
BIOMOVS; EUREKA - EUROTRAC) 

- Environmental monitoring which is one of the main 
activities of the Department in order to develop integrated 
methodologies to be adopted after general cognitive studies 
on the environment under consideration have been performed. 

The development of advanced sensors and related hardwares and 
softwares for monitoring networks managing and handling 
collected data are relevant for the activities reported 
above. 

Particular attention is given to the standardization of 
sensors and methods. 

Many of the activities concerning monitoring are developed in 
collaboration with local and central administration. 

Special attention is given to the development of 
informative system, useful tools horizontally spread all over 
the activities, for example for digitalized cartography, data 
bases, etc. It is, infact of primary importance the 
availability of hardware and software systems, adequate to 
the quality and quantity of information to analyse and aimed 
at their compact representation. 



DEPARTMENT OF BIOLOGICAL AND HEALTH EFFECTS 

The main objective of the Department is to study the effects 
of (physical and chemical) noxious agents on man, on the 
living beings, and ecosystems. 

A secondary objective of the Department is the development, 
on the basis of the results of the research activities, of 
(physical, biophysical and biological) methods and technology 
for the protection of human health and for biomedical or 
bioenvironmental application. 

The personnel of the Department comprehends, at present, some 
180 persons (about 60% with a university degree), including 2 
EC agents and 5 permanent guest from other governmental 
institutions. About 45% of the graduates are biologists, 35% 
physicists, and the remaining fraction physicians, engineers, 
technologists, chemists, etc. Furthermore, 40 pre- and 
post-graduate students, 10 trainees from East European and 
developing countries, 2 visiting scientists from developed 
countries, and 15 professionals under contract; are in 
average guest scientists of the Department. Considering 
investigators from other (national or foreign) institutions 
with whom collaboration is currently under way, the 
Department can rely on the working effort of a number of 
experts about twice that of the tenure personnel. 

The Department is organized in 6 divisions as follows: 

- Division of Metrology and Radiation Protection 
- Division of Toxicological Physics and Chemistry 
- Division Medical Physics 
- Division of Toxicology 
- Division of Environmental Biomedicine 
- Division of Molecular Biology and Biophysics 

Furthermore, the following small, special units are part of 
the organization: 

- Unit of Environmental Biology 
- Unit of Animal Models and Technology 
- Unit of Diagnostic and Therapeutic Application 

Operational Radiation Protection Units (Casaccia and 
Frascati) 

- Project on Indoor Air Quality 
- Project on Health and Ecological Effects of Climate Change 

The majority of divisions and units are located in Casaccia, 
except some laboratories in Bologna and one in Frascati. 

In addition to the regular laboratories, several specific 



facilities are available: 

- X- and gamma-rays irradiation facilities; 
- access to reactor neutron sources; 
- Microtron accelerator (under construction, developed in 
ENEA); 

- (primary and secondary) ionizing radiation standards; 
- ionizing radiation dosimetry (national resource); 
- 2 whole-body counters (Casaccia and Bologna) 
- radon chamber (another, larger one in project); 
- microwave and radiofrequency sources; 
- aerosol controlled release apparata; 
- inhalation chambers for rodents; 
- multiparameter flow cytometry (national resource) 
- microscopic image analysis system; 
- rodent and primate animal houses. 

Recent research activities concern: 

Determination of dose- or exposure-effect relationships on a 
variety of biological end-points: chromosome aberrations, 
micronuclei, proliferative effects, and cell lethality (on in 
vitro cells, male and female germ cells, and bone marrow 
cells); neoplastic transformation in vitro; tumor induction, 
life shortening, aid immunological effects in rodents; 
cellular and functional effects by inhalation on the 
respiratory system; effects on male fertility. 

The agents under study are the following: ionizing radiation 
including low and and fractionated dose neutrons; radioactive 
and non-radioactive aerosol particles; heat (induced also by 
non-ionizing electromagnetic radiation) and ultrasound; 
chemical noxious agents (alkylating agents, antifungal 
agents, pesticides, therapeutic drugs and alkaloids, 
compounds derived from autovehicle engines, heavy metals, 
etc.). 

Particular attention is given to the problem of interaction 
between more than one noxious agents (sinergism). 

The use of prokaryote end-points (e.g., Chlorella) is under 
way. 

Standardization of radiation measure methods and apparata for 
radiation protection, and for medical or industrial uses. 

Studies on indoor radon doses and effects:. 

Development of immunoreagents (monoclonal antibodies), and in 
perspective of biosensors, for the recognition of noxious 
chemical agents in agueos and biological matrices. 

Definition of biological criteria for environmental quality, 
with special reference to minor fresh water boóies and to 



some forest or urban environments. 

Development of oncologic loco-regional hyperthermia systems, 
multimodal antineoplastic protocols (clinical work is carried 
out in collaborating institutions), biologically-oriented and 
molecular prognostic criteria for human solid tumors, 
clinical dosimetry, tissue and organ simulation, and 
radiobiological criteria for radiotherapy treatment planning. 

Studies on the role of altered glycoproteins in 
carcinogenesis and metastatic diffusion, and for 
biotechnology application. 

In recent years, several pilot and commercial apparata have 
been designed and developed in collaboration with the 
industry; e.g.: local hyperthermia system, flow cytometer of 
new design, flow cytometry working station, several radiation 
dosimetry items, etc. 



DEPARTMENT OF ENVIRONMENTAL ENGINEERING 

The activities of the Department are aimed to reduce 
environmental effects of industrial plants or civil 
installations and, particularly, to solve waste production 
problems in relation to risk for both population and 
environment. 

Department's staff comprehends, at present, some 130 persons 
(about 44% with a university degree). About 63% of the 
graduates are engineers (chemical, mechanical, nuclear, 
civil, electro-technical, electronic), 13% chemists and the 
remaining fraction: physicysts, biologists, mathematicians, 
etc. 

The Department is organized in 6 Divisions as follows: 

- Division of Offgas Treatment 
- Division of Solid Wastes Treatment 
- Division of Wastewater Treatment 
- Division of Systems for critical events 
- Division of Systems Design 
- Division of Equipment Design 

Moreover, the following small, special units and 2 centres 
are part of the organization: 

- Clean Technologies Project 
- Wastes Transport Project 
- Potabilization Project 
- Membrane Technologies Project 
- Hazardous Wastes Technologies Project 
- Analyt. Chem. Centre 
- Engine Discharges Centre 

R&D Activities are carried on in Casaccia, Bologna, Portici, 
and Trisaia. 

Several demostration plants and experimental facilities are 
available: 

Operating 

- Basic Chemical Laboratory (in Casaccia) 
- i;?F 8000, demonstration plant for thermal destruction 
processes (in Casaccia) 
- AfH 2000, demonstration plant for thermal destruction 
processes (in Casaccia) 
- Waste Biological Treatment Experimental Hall (in Bologna) 



In Progress 

- TRESU, multipurpose experimental station for municipal 
solid waste processes (under construction at Trisaia) 
- TRITON, multipurpose experimental station for hazardous 
wastes processes (under construction at Trisaia) 
- Analytical Chemistry Centre (planned at Portici) 

Engine Discharge Certification Centre (planned at 
Casaccia) 
- Radiation Technology Demonstration Centre For Environmental 
Applications (planned at Casaccia) 

Recent research activities concern: 

1. WASTE PRODUCTION MINIMIZATION 

- Basic Research on: 
- pollutant characterization 
- on-line monitoring service 
- chemical and physical methods for waste treatment 
- process modelling 

- Clean Technologies 

2. WASTE TREATMENT TECHNOLOGIES 

Process set-up and technology assessment on: 

- Offgas and Aerosol Processing 
(filtering, scrubbing, radiation treatment, membrane 

separation, etc.) 
- Engine Discharge Certification and Reduction 
- Waste Water and Sewage Sludge Treatment 

(aerobic and anaerobic digestion, biofilters, membrane 
separation, radiation pasteurization, etc.) 
- Hazardous Waste Detoxication 

- Treatment (thermal destruction, radiation molecular 
degradation, supercritical gas extraction, biological 
methods, etc.) 
- Permanent isolation (volume reduction, residues 
fixation, vitrification, etc.) 

3. WASTE AND HAZARDOUS MATERIAL TRANSPORT AND HANDLING 

- Analysis and Modelling of In-plant Materials Flows 
- Waste and By-Product Recycling 



4. HIGH-RISK PLANT ENGINEERING 

- Fire Prevention and Containment 
- In-situ Intervention by Remote Systems and Robotic 
- Frameworks Assessment and Logistic Support to the Italian 
Antarctic Program. 

Several research programs are developed in collaboration with 
some industries (FIAT, SNIA TECHINT, ALUMIX, etc.)-



WASTE MANAGEMENT PROJECT 

The main objective of the project is to promote and manage 
initiatives aimed to reduce environmental impact from wastes 
and develop their reutilization. 

The principal activities are, therefore, oriented to: 

- optimize waste treatment techniques, procedures and systems 
- reduce waste streams from industries and consumers 
- develop environmentally compatible technologies 
- develop waste recicling systems 
- optimize resource cycles 

The Project includes about 30 persons and is organized in 8 
different Units: 

- Waste disposal in the environment 
- Waste reduction in industries 
- Waste reduction in consumption 
- Optimization of production processes 
- Engineering support 
- Local administrations support 
- Ministry of the Environment technical support 

The Project is also engaged on request of the Italian 
Ministry of the Environment to provide a support in the 
implementation of a medium-term waste reduction plan and of 
other related regulations. 

Besides, initiatives have been started in support of various 
industrial producer associations to develop proposal for 
waste reduction and recycling within their programs of 
product and plant development. 

The activity of the Project is also devoted to assist local 
administration in coping with their waste management problems 
which range from domestic waste collection to industrial 
waste processing plant implementation and to the survey and 
control systems organization. Support can be provided in 
planning activities as well as in technical ones, especially 
to inforce the quality level of waste transformation and 
disposal plants. 

The Project initiatives are based on know-how developed not 
only by the other Units of ENEA, but also by other Italian or 
foreign operators, either public or private. 

Recent activities concern: 

- waste disposal site recovery actions (Brindisi, Brescia) 



- waste reduction plans in industrial sectors (glass, paper, 
plastic, tyres, textile, fridge, electric washers) 

- separate waste collection studies in small and large towns 
industrial waste treatment plant localization and 

implementat ion 
- studies of social, economic and market aspects 
- recycling of fiber glass wastes 
- studies on recycle of various sinthetic and plastic 
materials 



MARINE TECHNOLOGIES fc ENVIRONMENT PROJECT 

The main purpose of the Project is to study the marine 
environment and to develop new technologies aimed at the 
management and protection of the marine environment. 

The headquarters of the Project is the Energy & Environment 
Research Centre of Santa Teresa, located in Lerici (La 
Spezia), facing the Ligurian Basin, North Tyrrenian Sea. The 
Centre covers an overall area of 6000 square meters; 2000 of 
which inside an ancient fortress and 4000 in modern buildings 
comprising laboratories, computers, acquariums, some 
workshops, a library, a conference hall, and a canteen. 
Other activities are located in Rome (climate modelling), in 
Naples (organic compounds chemistry), in Palermo (Regional 
marine Coastal Informative System), in Trisaia (Jonian Sea) 
(Phisiographic Studies). 

The personnel presently amounts to some 60 persons (about 60% 
with a university degree). Marine biologists, geologists, 
chemists, physicists and engineers are involved in the main 
scientific activities. Furthermore, 18 persons of CNR 
Oceanographic Station are working in a very close scientific 
cooperation regulated by a Convention between ENEA & CNR 
aiming to nret a Marine Research Area. At the Centre are 
actually working 12 pre- and post-graduate students, 3 
scientists from developing countries and various graduates 
under research contract. 

The Project is organized in 3 Division as follows: 

- Division of Coastal Ecotypologies 
- Division of Marine Monitoring & Tecnologies 
- Division of Informative Systems 

Furthermore, the following small, special Units are part of 
the Project: 

- Effect of Sea on tha Mediterranean Climate 
- Technologies for Activity on Marine Environment 
- Coastal Management & Protected Areas 
- Antartic Oceanography 

The following facilities are available: 

- Gas Chromatography 
- Fourier transform infrared spectroscopy 
- Flame and graphite furnace atomic absorption 
- Clean room (class 100) and clean benches 
- Containerized CTD 



-.Chlorophill and turbidity probes 
- Buoys equipped with profiling probes for continuous 
monitoring of sea water quality 
- Low-background alfa and gamma spectrometry 
- Low level beta counting systems 
- Beta and gamma counters for radiobiology experiments 
- SCUBA GEARS 
- Coulter counter 
- Two sedigraphs 
- Electronic Microscopes 
- Computer VAX 785 Digital with UHS operative System 
- Erdas System for image data processing 
- Research vessel 

Recent research activities concern: 

DIVISION COASTAL ECOTYPOLOGIES 

The main goal of this activity is the establishment of 
methodological criteria to identify and define the major 
ecosystem types ("ecotypes") in the marine coastal zone, on 
the basis of either physico-chemical or biological 
parameters. Data banks are currently implemented to fill this 
purpose, and strategies of data-quality analysis ans 
assessment are in development. 

Specific fields of research are: 

- benthic community ecology, including zonation, structure 
and dynamics; 
- biology of bioconstructional marine organisms, and theri 
role in structuring coastal ecosystems; 

topographic, geomorphological and biological surveys 
through standardized Scuba techniques; 
- clorophill and turbidity measurements in continuum, for 
remote sensing sea-truth and water quality assessment; 
- geochemistry and sedimentology of both suspended and 
deposited marine sediments, and measurements of 
physico-chemical parameters at the water/sediments 
interface; 
- activity of marine heterotropic bacteria and nutrient 
fluxes. 

DIVISION OF MARINE MONITORING 6 TECHNOLOGIES 

The aims of these activities are: 

- Investigation of the effect of industrial activities on 
water quality of the La Spezia Gulf; 
- Development of a semi-automatic station for atmospheric 
carbon dioxide monitoring in a small Mediterranean Island; 
- Development of continuous monitoring systems for water 
quality control; 



- Development of models for estuarine and coastal 
circulation; 
- Behaviour of long-lived radionuclides in the marine 
environment, national network for the survey of the marine 
radioactivity. 

DIVISION OF INFORMATIC SYSTEMS 

The aims of these activities are: the development and 
achievement of marine environmental data banks, connected 
with those of other most important institutes and 
administrations in accordance with the main European 
projects. 

Together with the Project Units, analysis and assessment of 
the most important components of the marine information 
systems. Studies of the optimisation criteria according to 
the aims. Transfers in these systems the new technologies 
regarding the measures, sensors, elaboration processes and 
the environmental analysis and assessment. 

To follow the evolution of the state of art of the 
territorial information systems, of multimedial data base and 
the connection of expert systems inforraatic systems to 
information systems. 

Coordination of the computer activities of the Project Units, 
to develop and manage the hardware and software resources 
necessary to the connection with the ENEA network. 

Coordination and participation to the development of 
multidisciplinary mobile stations with both marine and 
terrestrial characteristics, studies of their 
standardisation, data acquisition, transmission and 
elaboration methods. 

COASTAL MANAGEMENT AND PROTECTED AREAS 

In coming out the various works related with environmental 
protection the main emphasis is given to the setting up of 
decision models, so that the resulting management programmes, 
in future protected sites, could be used as models for other 
coastal areas. In this connection both naturalistic and 
socio-economics aspects of the coastal areas are equally 
taken in consideration. 

ANTARTIC OCEANOGRAPHY 

The aim of this triennal project is to carry out researches, 
in the Antartic Area, in the field of physics oceanography. 
These activities are carried on in collaboration with the 



branch of National Research Council, located in La Spezia. 

EFFECT OF THE 8EA ON GLOBAL CHANGE 

During the last years a big effort was done to achieve all 
the temperature and salinity data gathered in the 
Mediterranean Sea. In a very short period we should have data 
from more than 35,000 stations in the whole Mediterranean 
Sea. The acquisition of historical current measurements in 
underway. 

Using such historical data, two climatological atlases have 
been prepared for the western Mediterranean Sea and for the 
Adriatic Sea. 

The data are actually used for the study of the exchange of 
water masses among the various sub-basin. 

In the framework of MAST programs the processes of dense 
water formation are studied by means of current, temperature, 
salinity and pressure measurements. The use of Acustic 
Doppler Current Profilers will permit a good definition of 
the convective processes in the Ligurian Sea. 

At the same time the combined use of a suite of sensors from 
satellite, airplane, and ship are permetting a real 
comparison among altimetric data, Sea Surface Temperature 
(SST) and internal dynamics. 

An important effort is done in order to publish 
"Mediterranean Algorithms" for the use of the future 
satellite data, in particular altimetry and SST. 

INTERNATIONAL COOPERATIONS 

This projact is is collaborating with some international 
organizations with reference to the above mentioned items. 



INCINERATION AND WATER TREATMENT TASK FORCE 

The Task Force is a consulting and project management unit. 

The overall aim of the unit is to assure, assist and 
coordinate ENEA activities on the specific and critical 
national issues concerning the improvement, rationalization 
and development of water uses and waste management. 

With reference to this aim, the Task Force Unit, assists and 
supports public Administrations, private operators and other 
organizations, in water treatment and waste incineration 
areas, providing them with: 

- technical guidelines, standards and services; 
- system analysis; 
- complex activity planning; 
- personnel training. 

The basic duties of the Task Force Unit, as far as 
institutional and organizational aspects are concerned, are: 

- Overview on the global national plant status which will 
comprise the following items: 

- statutory institutions; 
- number, distribution, technical features, 
effectiveness of the existing facilities; 

- technological demand and available offer; 
- state of the art in R&D. 

- Examination of the national and international framework in 
terms of laws, regulations, technical codes and financial 
resources ; 

- identification of public and private partners interested in 
promoting and implementing activities in cooperation with 
ENEA; 

- implementation of formal and operative agreements with the 
public Administrations and private partners, for the 
identification of possible collaborations, their 
formalization and management; 

- coordination of formal and technical initiatives involving 
ENEA departments and/or external partners. 

As far as technical aspects are concerned: 



- investigation and survey of facilities in operation, under 
construction and in a planning stage; 

- identification and analysis of plant failures; 

- formulation of proposal and implementation of initiatives 
for the improvement of plant design criteria and plant 
management; 

- backfitting of plants and systems on the basis of the most 
recent national and European regulations; 

- consulting for maintenance and technical review; 

- formulation and validation of training programmes for plant 
operators and the management staff; 

- identification of general criteria for the planning and the 
rationalization of the most efective management procedures; 

- standardization and certification of up to date systems and 
technologies ; 

- studies and analysis for the identification of the major 
critical points typical of the Italian system and their 
possible solutions. With this regard a special attention is 
given to public's attitude towards the environmental issue 
and, more specifically, towards waste management. 

The Task Force has been set up whit a wide flexibility and 
provided with experienced personnel, mainly engineers. 

The structure of the unit consist of: 

Direction office; 

Five project management units; 

Three technical divisions. 

The Direction office, supported by administrative and 
informative services, is in charge of attributions concerning 
the identification and implementation of the main activity 
strategies, according to the institutional mandate of the 
Task Force. Moreover, the Direction office, with the 
assistance of the executive staff, is in charge of the 
implementation and management of ENEA formal agreements and 
working connections with C.E.C, in the specific field of 
water treatment and waste incineration. With this regard the 
Task Force Unit is a valuable reference point for setting and 
following up initiatives in the frame of the Community 
environmental programmes. 



The Project Units have the responsibility for promoting, 
coordinating and managing cooperations among ENEA technical 
departments and external partners in the frame of the 
activities of their competence. 

Three Project Management Units are involved in the municipal, 
agro-zootechnical and industrial sectors, with the 
attributions of planning, developing and managing the Task 
Force activities in these specific sectors. 

One project management unit is in charge of training 
activities with the attributions of planning and coordinating 
initiatives for operators and management staff training. 

One project management unit has the responsibility for 
component qualification with the attribution of estabilishing 
criteria, initiatives and procedures aimed at an improvement 
of systems reliability. 

One Technical Division operates with the attributions of "in 
situ" technical analysis, plant monitoring/diagnosis, and 
demonstrative technical activities. 

The two other Technical Divisions are in charge of 
system/processes analysis and plant dynamics and control. 


