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Contaminated Sites – Risk‐Based Approach

Risk  assessment  results  a  very 
useful  tool,  because  it  gives  a 
rational  and  objective  starting 
point  for  priority  setting  and 
decision making.
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Risk‐net

In  Italy  the management of contaminated  sites  relies on a  risk‐based corrective action  (RBCA) 
approach, where  the  actual  pollution  of  the  site  is  evaluated  depending  on  the  effective  risk 
posed to the human health or environment. 

The guidelines for the application in Italy of risk assessment to contaminated site were developed 
by the national environmental agency (ISPRA).

Risk‐net was  designed  to  complete  the  calculations  required  for  Tier  1  and  Tier  2  RBCA 
evaluations according to the ISPRA Italian guidelines (2008).

The Risk‐net software has been developed within  the Reconnet network by  the Department of 
Civil Engineering of the University of Rome “Tor Vergata”.

The software is available free of charge from: www.reconnet.net.
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Software Architecture

1. Selection of the type of analysis (i.e. forward or backward mode)

2. Definition of the conceptual model of the site

3. Selection of the reference scenario (Residential or Industrial)

4. Selection the receptors (i.e. Adult, Child or combined exposure)

5. Identification of the contaminants of concerns

6. Definition of the source concentrations (for forward mode calculation)

7. Definition of the  site‐specific parameters (e.g. source geometry)

8. Definition of exposure parameters (e.g. exposure frequency)

9. Calculation of  fate and transport factors (F&T)

10. Calculation of the concentrations at the point of exposure (Cpoe)

11. Calculation of the exposure factors (EM)

12. Calculation of the Risks (Carcinogenic, not carcinogenic, GW protection)

13. Calculation of the site‐specific clean‐up levels (CSR)
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Main Screen of Risk‐net

Input Output

Type of analysis

Calculation options

Load/Save simulation files
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Input: Conceptual Model

Definition of Exposure and Migration Pathways

Migration Pathways
Surface Soil
• Dermal contact
• Soil ingestion
• Outdoor air inhalation
• Indoor air inhalation
• Outdoor particulate inhalation
• Indoor particulate inhalation
• Leaching to groundwater

Subsurface Soil
• Outdoor air inhalation
• Indoor air inhalation
• Leaching to groundwater

Groundwater
• Outdoor vapor inhalation
• Indoor vapor inhalation
• Affected groundwater

Moreover the user can specify if the exposure occurs on-site (receptor located at the 
source zone) or off-site (receptor at any point away from the source zone). 
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Input: On‐site and Off‐site Receptors

Residential or Recreational use
- Child: Children (default age 6), with a low 

body weight.
- Adult: Adult with a full grown body weight.
- Adjusted (Child + Adult): For the 

residential exposure scenario, the 
“Adjusted” option calculates an average 
exposure values among the child and 
adult. Age adjustment is applied for 
carcinogenic contaminants only, where 
carcinogenic exposures are assumed to 
be chronic over the lifetime of the 
receptor.

Commercial or Industrial use
- Adult: Adult working at a full-time job. 

You can select different receptor for on-
site and off-site exposure
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Input: Constituents of Concern

You can select different 
constituents of concern for 

each medium

You can quickly enter all of 
the contaminants loaded in 

the database

Search contaminant
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Input: Representative Source Concentration (Forward mode)

You can define different source concentrations 
for each medium

Soil-gas concentrations
Soil concentrations
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Input: Exposure Parameters

You can define different source 
concentrations for each medium
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Site‐specific parameters (Unsaturated zone)

You can load the default values suggested by ISPRA (2008)

Modified default value

Parameter not required

Indirect estimation as a function of the 
soil type selected

Indirect calculation of Ieff

Calculated value
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Parameters required for the saturated zone

Indirect estimation as a 
function of the soil type 

selected

Automatic calculation of GW dispersivity 
and groundwater mixing zone

Automatic calculation of air dispersivity

Site‐specific parameters (Saturated zone and outdoor air)

Parameters required for the outdoor air
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You can define different 
parameters for on-site and 

off-site building

Site‐specific parameters (Indoor air)

Parameters required for the indoor air
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View results

Definition process completed

Output
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Input Summary
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CSM Summary
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Intemediate Outputs

Fate and Transport Factors

Concentrations at the point of exposure
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Risk calculation

For each media of interest (surface soils, subsurface soils and 
groundwater) the software reports the baseline risk calculations for 
each complete exposure pathway (outdoor air, indoor air, soil, etc) and 
the associated receptors (on-site or off-site). 

Risk for groundwaterRisk and hazard Index

The software also calculates the 
cumulative risk and hazard index

Risks higher than the target 
levels are highlighted in red
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Clean‐up levels

For each media of interest (surface soils, subsurface soils and 
groundwater) the software reports the calculated clean-up levels for the 
different selected contaminants

In order to compute clean-up levels based on cumulative risk effects, the software allows the user to adjust the 
individual constituent target levels calculated to meet the cumulative risk goals.
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Output summary (e.g. Calculated Risks)

Select contaminant

Risks calculated for each migration pathway

Rmax

F&T Summary
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Validation of Risk‐net: Comparison with the screening values reported in ASTM E‐2081‐00 

Source: Report Reconnet (2012). Validation of the Risk-net software (In Italian)

Red Charts: Values reported in ASTM-E2081-00; Blue Charts: Values obtained with Risk-net using the default ASTM parameters
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Validation of Risk‐net: Comparison with RBCA ToolKit (v. 2.5) and Giuditta Software (v. 
3.2)

Source: Report Reconnet (2012). Validation of the Risk-net software (In Italian)

Red Charts: RBCA ToolKit (v. 2.5); Green Charts: Giuditta (v. 3.2); Blue Charts: Risk-net (v. 1.0) 
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