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Risk characterisation

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

» Carcinogenic effects
Cancer Risk = CDI x CSF




Risk characterisation
Target Risk (TR) levels

Comparing Total HI and Total Cancer Risk with
TR levels

Target Hazard Quotient (HQ)/




Development of Site-Specific
Risk-Based Concentrations
(RBCs)

Concentration levels for individual chemicals,
also termed Risk-Based Preliminary Remedial
Goals, which corresponded to a Target Cancer




Case Study 1

Czechowice Oil Refinery Project

» 100-year old refinery located in an urban industrialised
area

» 120,000 tons of acidic petroleum sludges in three
open, unlined waste lagoons, 3 meters deep,
covering 3.8 ha
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Case Study 1

Czechowice Oil Refinery Project

Contaminants of Potential Concern (COPCs)

Benzene, Toluene, Ethylbenzene, Xylenes (BTEX)
Polycyclic Aromatic Hydrocarbons (PAHS)
Heavy metals




Case Study 1

Czechowice Oll Refinery Project
Industrial exposure scenario (I)

= Occupational exposure to contaminants in
surface soil during work-related activities at the
sludge lagoon site

= Exposure frequency — 50 days per year
(1 day/week, 50 weeks/year)

= Exposure duration — 25 years of 70 year lifetime




Case Study 1

Czechowice Oll Refinery Project
Irrigation exposure scenario (ll)

= On-site groundwater potentially used for
Irrigation purposes

= Exposure frequency — 25 days per year

= Exposuretime —1 hr per day
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Case Study 1

Czechowice Oil Refinery Project
Risk characterisation results/RBCs

Industrial scenario (1)
Total HI = 0.016
Total Cancer Risk = 3.7E-06
BaP RBC = 2.03 mg/kg




Case Study 1

Czechowice Oil Refinery Project
Conclusions

» both groundwater and surface soil in the sludge lagoon
represented a limited potential cancer risk under the
developed exposure scenarios

» risk was mainly associated with potential oral
exposure to BaP in surface soil, and dermal and
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CASE STUDY 2

Phytoremediation Project

» Collective Farm used for agricultural purposes
for 30 years, located in the Bytom town, in the
vicinity of an abandoned zinc and lead smelter

» Project objective:
to demonstrate and refine phytoremediation
technology for removing heavy metals from soil




CASE STUDY 2

Phytoremediation Project

Contaminants of Potential Concern
cadmium, lead

Exposure scenarios/Receptors




CASE STUDY 2

Phytoremediation Project
Agricultural worker scenario (I)

= Exposure of agricultural workers during
on-site field activities

= EXposure pathways




CASE STUDY 2

Phytoremediation Project
Plant consumer scenario (ll)

= Exposure of adults by ingestion of
edible plants which may be cultivated in
contaminated soils




CASE STUDY 2

Phytoremediation Project
Residential scenario (lII)

Different ways of assessing residential exposures to

lead and cadmium
Cadmium: for _non-carcinogenic effects — young children
exposure through incidental soil ingestion,
dermal contact and inhalation of soil particulates;
for _carcinogenic effects - aggregate residents

exposure (children and adults)




CASE STUDY 2

Phytoremediation Project
Risk characterisation results

Agricultural Worker | Consumer of Edible Plants Resident
letal (scenario ) (scenario |l (=cenario (1)
Combined Risk Cral Risk Combined Risk
(Lnitless) (Unitless) (Unitless)
MNoncarcinogenic effects (Hazard Indices)
Cadmium 6. 1E-03 1.3E+00 2.6E-01 (Young Child)
| ead MO MO M
Carcinogenic effects {Upper Bound Risks)
Cadmium 3.7E-09 M 1.0E-08 (Agaregate Resident)

MC - not calculated




CASE STUDY 2

Phytoremediation Project
Risk-Based Concenations

Agricultural Worker | Consumer of Edible FPlants Resident
Matal {scenario [y (=cenario |l (scenario )
Combined RBCs Cral RBCs Combined RECs
(ma/ka) (maka) (mg/ka)
MNoncarcinogenic effects
Cadmium 3.05E+03 1.59E+01 . T0E+01 (Young Child)
| eaid MNC M
Carcinogenic effects

Cadmium b.O1E+D3 MG 2 01E+03 iAgaregate Resident]

MC - not calculatad




CASE STUDY 2

Phytoremediation Project

IEUBK model outputs

Caleulated Blood |ead Levels and Lead Uptakes

Year | Blood Level | Total Uplake | Soi+ Dust Uptake JDiet Uptake] water Uptake | Air Uptake
(ug PoidL) L/ day] (naiday] (na/day) L/ day] (ud/day)
0.5 -1 15.3 20 68 7.53 21.11 0.98 0.0f
1.3 15.1 36,26 12.20) 21,54 2.51 0.10
-3 13.9 797 12.68 22,39 2.72 0.18
7 -4 13.4 20,37 13.13 23.17 2.87 0.20
4-5 12.4 775 10,18 24 26 3.11 0.20
5 -f 11.5 37.89 0,39 24 .86 1.26 0.28
6 -7 107 38,00 Q.00 25,24 .48 0.28




CASE STUDY 2

Phytoremediation Project
Conclusions

» cadmium in surface soil at the Bytom site could pose a
non-cancer risk only for potential consumers of edible
plants which might be cultivated at the site;

In order to reduce this risk to the level safe for
consumers, cadmium concentrations in soil should be
reduced to the level of 15.9 mg/kg




CASE STUDY 2

Phytoremediation Project
Conclusions

» findings of the risk assessment are important
for the evaluation of phytoremediation by
potential users of this technology




CASE STUDY 3

Warynski Brownfield Project

» Warynski lead and zinc smelter site (WSS) -
abandoned industrial site at the Piekary
Slaskie town

> Warynski smelter was in operation from




CASE STUDY 3

Warynski Brownfield Project

» WSS was not used by the property owner,
the Piekary Slaskie officials were interested
In acquiring this property after redevelopment

» Project goal:




CASE STUDY 3

Warynski Brownfield Project

Contaminants of Potential Concern
Cadmium, Copper, Iron, Manganese, Lead, Zinc

Exposure scenarios/Receptors




CASE STUDY 3
Warynski Brownfield Project
Industrial exposure scenario (I)
= Occupational exposure to contaminants in dust

driven from surface waste material during work-
related activities at WSS

= EXposure pathways
. Incidental soil ingestion




CASE STUDY 3

Warynski Brownfield Project
Recreational exposure scenario (ll)
= Exposure of recreational users through incidental

soil ingestion, dermal contact, inhalation of waste
material respirable particulates

= Different ways of assessing recreational exposures




WARYNSKI SMELTER SITE
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CASE STUDY 3

Warynski Brownfield Project
Risk characterisation results/RBCs

Industrial scenario (1)
Total HI =3.1
Total Cancer Risk = 1.6E-06
Cadmium RBC =1,170 mg/kg
Lead RBC = 1,620 mg/kg




CASE STUDY 3

Warynski Brownfield Project
Conclusions

» heavy metals in the surface waste material
at the site posed a potential health risk
under both developed exposure scenarios
(industrial and recreational)




CASE STUDY 3

Warynski Brownfield Project
Conclusions

» risk results and remedial targets were
comparable for both scenarios; it was
Impossible to prioritise land use patterns
based on these results




Summary

» the presented case studies were attempts to
apply the general U.S. risk-based approach to
remediation or revitalisation of contaminated




Summary (cont.)

» risk-based approach allows to:

= assess potential health risks to human receptors
= determine the needs for remedial action, aimed at
reducing risk

= determine remedial goals based on the protection




Summary (cont.)

» It Is advisable to introduce into Polish Law
the regulations allowing the use of risk
assessment procedures for contaminated
land management
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