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ABSTRACT

The Assessing and managing of environmental risksx@cted with industrial and civil activities are ttea of great and
always increasing complexity and involve problent®ge solution cover a wide range of disciplinesnfighysical sciences
and engineering to ecology, economics, sociology education. As far as the Environmental and HurHaalth Risk

Assessment is concerned, information on environahesmdid chemicals database, fate and transport samdput, site
description maps and demographic database hawe itiidgrated. The tools available for processindy saformation can be
identified in maps, databases, spreadsheets,fdteransport models and Geographic Informationesyst

RISK-GIS is the implementation on ARCVIEW® GIS ofHuman Health Decision Support System useful to sripgn
expert user interested in assessing and managaigrsk typologies for a territory characterizedthg presence of several
Industrial sources, which, daily or accidentalijnitedangerous pollutants able to impact on diffeemtironmental media.

The produced software draws the contours of ind&icand total risk on a map of the territory exardiney means of a
Geographical Information System whose capabilitiss from an integrated architecture specificalfsigned to estimate
potential human health risk resulting from manyusitial sources.

A case study concerning a working industrial diteves in which way the designed tool can help lo¢tahping authorities and
policy makers in managing risks and planning remesid reduction actions.
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THE RISK ASSESSMENT PROCEDURE
IN EHHRA-6IS

Exposure Quantification - INTAKE Cancer Risk Assessment
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The procedures adopted in EHHRA-GIS system foneding the COC concentration in various exposurdianealculate the
concentration of chemical in an exposure mediummftiee chemical concentration in the environmentahgartment, with an
Inter-media transfer factor:

TF Inter media transfer factor from an environmental

compartment to an exposure medium (chemical-sgecifi

C(X’ y1 Z1t)exposure =Tk C(X1 y! Z’t)enviromedia

partition coefficient).

The following bioaccumulation models are implementethe system:
& bioaccumulation in vegetables

& bioaccumulation in food of animal origin
¢ bioaccumulation and bioconcentration in aquatic organisms.
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Fig.2: ISCLT3 simulation — distribution of

Fig.1: Map of concentration of Benzene in soil _ =l
concentration of CO in air ing/Nm3

(mg/Kg) and Arsenic in groundwater (mg/l)

To estimate the atmospheric dispersion of pollstanid the dry deposition on the solil, due to thessioms of the incinerator,
the EPA mathematic model ISCLT3 (Industrial SoCoenplex Long Term), integrated in the system, hagleyed (Fig.2).

The Chemicals of Concern emitted by the stack of the incinerator: Carbon Blode, Hydrogen Chloride, Hydrogen
Fluoride, Sulfur Dioxide, Nitrogen Dioxide, CadmiuMercury, Dioxins and Furans.

Human receptor sidentification:

& adult workers in the industrial areas

& adults resident in the urban areas

& children resident in the agricultural areas.

Finally it is carried out the calculation bitake (Fig.3) and the quantification @ancer Risk (Fig.4) andHazard Quotient
for the population localized in the study area.
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Fig.3: Total intake of cadmium mg/kg-d(--3)Gor urban
adult receptors

Fig.4: Total Cancer Risk due to dioxins (-2L@or
children receptors
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Examining results in the light of acceptable Iifiedi cancer
risk defined by USEPA, 10— 10% the maximum human
health risk calculated for the different typologsreceptors
living in the case study area has to be considaoeéptable
for all analyzed COCs.
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Fig. 5: Maximum Cancer Risk for adults
receptors working in the industrial district.
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CONCLUSIONS

Fate and Transport Models provide the concentration of chemicals of concerrine environmental compartments: air,

surface soil, root-zone soil, surface water andigdwater. The system graphical user interface alling interaction with the
different stages of the simulation taking advantaig@is spatial analysis tools.

Currently the following models are integrated ia gystem:
¢ | SC3-GI S (short-term and long-term version) aAERM OD-GI S for the atmospheric dispersion of pollutants

¢ CALINE-GI Sfor the atmospheric dispersion of pollutants erdittg vehicles on roadways
¢ SOIL-GI Sfor the transport of pollutants in soil and in gndwater
¢ FOOD-CHAIN MODEL for the bioaccumulation in the food chain.

CASE STUDY

Geographic area characterized by the presencela$tinal, urban and agricultural areas.
SOURCES:

& one atmospheric point source within an incinerafitamt
¢ surface soil in the industrial area contaminatedelis of benzene from chemical or manufacturiagisl
& groundwater contaminated by arsenic

To map the contamination of surface soil and grewatdr, spatial interpolation of sampled point dattaconcentration was
performed, in order to evaluate a spatial distrdgyudf concentrations (Fig.1).

The complexity of Environmental and Human HealtskRhAssessment and the large amount of different tdat@ handled in
their management call for the development of systdrat can perform analyses of differing naturdss §tudy underlines the
iImportance of integrating different tools and sh@ssa package can be built that reassembles thase to

RISK-GIS, provides a valuable tool for evaluatingdananaging health risk. It assists risk managemvaluating risk data,
judging the effectiveness of remedial options aalkding the one which will minimize health risky, supporting public
acceptability of remediation plan. The tool outgoitribute to the site characterization and subs#gdevelopment; the
results of the risk assessment displayed on geerefed maps can be used to help determine whethigroadl response
action is necessary at the site, modify preliminegynediation goals, help support selection of the-action’ remedial
alternative, where appropriate and document thenrade of risk at a site, and the primary causebaf risk.
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