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NORISC objectives

» combine and integrate new and existing
Investigation methods, especially
Innovative in-situ and on-site techniques

» provide a standard guideline for site




NORISC objectives

» demonstrate the effectiveness of this
Investigation approach and developed DSS
by conducting field tests

» integrate site investigation with general
contaminated site management that




NORISC Human Health Risk
Assessment (HRA) software

» one of the NORISC DSS components

> atool for site assessors to support




NORISC - HRA software

» for generating information on the level and
spatial distribution of human health risks at
contaminated sites




NORISC - HRA software

» based on US EPA site-specific risk assessment
procedures

» proposed to be used when national soil and
groundwater limit values are exceeded




HRA process as an element of the strategy for the
revitalisation/remediation of contaminated sites
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Comparison of contaminant levels with national
limit values
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Site-specific human health risk assessment

no action

Development of site-specific
health-based remedial goals

Evaluation of remediation options
Selection of the appropriate revitalisation/remediation option




Site-specific human health risk assessment

Development of data set

EXxposure assessment - -
p Land use secenarios TOX'Clty assessime nt

(residential, industrial, recreational)

Risk characterisation
visualisation of risk levels
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Land use categories/Exposure pathways

Land use scenario

= e

N::RISC

Exposure
pathway Residential Industrial/Commercial Recreational
Surface Sub- Ground | Surface Sub- Ground | Surface Sub- Ground
soil surface -water soil surface -water soil surface -water
soil soil soil
Incidental soil and v v o
dust ingestion
Dermal contact v v v
with soil
Inhalation of v v 7
fugitive dusts
Inhalation of v v v
volatiles outdoors
Ingestion of v




Default exposure parameters

Residential scenario| Industrial/lCommercial | Recreational scenario
Symbol Description Unit Child | Adult scenario (Adult) Child Adult
EF Exposure Frequency daysiyr 350 350 225 214 214
ED Exposure Duration years 6 24 25 6 24
FC Soil Fraction Contacted unitless 1 1 1 0.08 0.08
BW Body Weight kg 15 70 70 15 70
IR, Ingestion Rate for soil mg/day 200 100 100 200 100
IR; Inhalation Rate for soil m*lday 10 20 20 10 20
SA Skin Surface Area - soil contact cm’ 2800 5700 3300 2800 5700
AF Soilto-skin AdherenceFactor  |ME™ | 02 | oo 02 02 | o007




Risk characterisation

» Non-carcinogenic effects - Hazard Quotient
HQ = CDI/RfD

» Carcinogenic effects
Cancer Risk = CDI x CSF




Risk characterisation

Calculating HQs, Hls and Cancer Risks as
well as Total Hl and Total Cancer Risk for

relevant receptors (child, adult) depending
on land use category:

- for each sampling point concerning soil




Default Target Risk levels

Target Hazard Quotient (HQ)/
Hazard Index (HI) = 1




Development of Risk-Based
Concentrations (RBCs)

For contaminants with HQs and Cancer Risks
exceeding Target Risk levels




Development of Risk-Based
Concentrations (RBCs)

Method based on site-specific exposure data

Target Risk

RBC=Cx




Visualisation of HRA results
(only for soll)

» Presentation of HRA results for each soil
sampling point

» Delineation of zones

- Risk zones with Total Cancer Risks and Total

Remedial zones



Visualisation of HRA results

Risk characterisation outputs - an example
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HRA software module report
Summary of HRA outputs - an example

Industrial scenario Residential scenario

Cancer risk zone Cancer risk zone
(Total CR = 6E-05) (Total CR = 2E-04)
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Visualisation of HRA results

Analysis of RBC values - an example
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Application of HRA software

NORISC test sites

»Balassagyarmat site, Hungary - former
petroleum filling station




Massa test site
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Massa test site
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Massa test site
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Massa test site

Chemicals of Potential Concern

e Manganese
* Nickel

e Arsenic
e Chromium




Massa test site — HRA results

10 non-cancer risk zones (total His > 1)




Massa test site — HRA results
Non-cancer risk zones
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Massa test site — HRA results

Cancer risk zone
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Massa test site — HRA results
Remedial zone - Aldrin
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Massa test site — HRA results
Remedial zone - Cobalt
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Massa test site — HRA results
Remedial zone - DDT
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Massa test site — HRA results

Remedial zone - Manganese
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Massa test site — HRA results
Remedial zone — Arsenic (dominant substance)
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Application of the HRA results

» for designing and conducting
remediation/revitalisation of post-industrial
sites

» for setting up remedial/revitalisation options
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