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What’s the problem

• Potential chemical hazards to human health 
and the environment presented by tailings 
were not adequately assessed
– Point of contention

• Polyacrylamide flocculants
– Point of agreement but good example of 

how risk assessment should work
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Hazard assessment and 
conceptual site models
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“The EES Appendix A006 does not include an adequately
detailed conceptual site model, specifically in relation to the
assessment of chemical hazards, potential receptors, and
pathways between these hazards and receptors, and there is
insufficient detail to allow for robust hazard and risk
assessment for certain impacts.
Relevant receptors and potential hazards have not been
identified in a way that would allow for the potential for harm
for the environment to be elucidated.”
- J. Jasonsmith, Expert conclave report



Hazard assessment and conceptual 
site models
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• A summary of how the environment functions

• Multiple contexts for CSM & chemical risk assessments

• National Environmental Protection (Assessment of Site 

Contamination) Measure 1999 

• useful guidance and reference document for both risk 

assessment and CSMs



Hazard assessment and conceptual 
site models
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• Number of aspects need to be included for CSMs to allow for risk assessment, including (ASC 

NEPM 1999):

1. Sources (e.g. fuel tanks, mine spoil)

2. Affected media (e.g. dust, groundwater, depth & distribution)

3. Hazards (e.g. Cr6+, median, maximum concentrations, properties, data quality and 

representativeness)

• Ambient background concentrations (ABCs), Added Concentration Limits (ACLs)

4. Receptors (e.g. platypus, grasslands)

5. Exposure and transport pathways (e.g aerial, groundwater)



Hazard assessment and conceptual 
site models
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Society of Environmental Toxicology and Chemistry. 2018. Technical Issue Paper: Environmental Risk 
Assessment of Chemicals. Pensacola (FL): SETAC. 5 pp.



Hazard assessment and conceptual 
site models
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• Conceptual site model summarises all this 

information in one place

• Where are the connections?

• Risk assessment is the probability for harm



Hazard assessment and 
conceptual site models
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CSMs:
Finger-
boards 
EES,
Appendix 
A006
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Conceptual site models: flow 
diagrams

E.g. ASC NEPM
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Nam, J.J., Gustafsson,O., Kurt-Karakus, P., Breivik, K., Steinnes, Eiliv, S., Jones, K.C. (2008). Relationships 
between organic matter, black carbon and persistent organic pollutants in European background soils: 
implications for sources and environmental fate. Environmental Pollution 156, 809-817.

Conceptual site models: diagram

E.g. Understanding pollution cycling in the environment (Nam et al. 2008):
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Fresh groundwater appears to occur as localised groundwater systems in isolated
pockets within Manobalai, with Site Four and Whip Well being good examples of
this. Groundwater at Sites One and Three was instead saline and Na-Cl
dominated, and arose at specific points on the break of slope on the Narrabeen
Group escarpments above the salt scald (Figure 5.16). Hydraulic heads and similar
element to Cl ratios indicate that groundwater has a propensity to flow from Sites
One and Three down to the salt scald (Table 5.5). South and down gradient of Site
Two, this saline groundwater is prevented from flowing into Wybong Creek by
smectitic clay at Site Six which acts as a barrier to groundwater flow.
Groundwater mounding behind this smectitic clay is likely to be causing the
Manobalai salt scald, especially when normal – high rainfall conditions occur in
the Wybong Creek catchment. An increase in rainfall in the area is therefore
expected to cause a continued rise or sustained high groundwater tables, with
scalding at the Manobalai salt scald worsening periodically…

Conceptual site models: written

E.g. Understanding how naturally occurring stressors cycle through the environment
(Jasonsmith 2010):
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Unknown hazards:
Polyacrylamide

• 61 chemicals in ASC NEPM, more than 40,000 used in Australia

• Absence of a chemical in the regulatory hierarchy does not mean absence 
of hazard

• ASC NEPM provides guidance for process of deriving appropriate criteria ― 
also the job of experts such as ecotoxicologists and environmental chemists

• History of considering chemicals as benign ― until discovering that they are 
not

• Polyacrylamide
1. Non-toxic in certain environments

2. Made up of repeating units of toxic acrylamide

3. Long history of use without adequate understanding of hazards



Questions
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