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HEALTH RISK ASSESSMENT 

 
Types: 
• Public: assess potential impact on 

a human population due to 
exposure to an ‘agent’ arising from 
specific conditions over a given 
timeframe 

• Occupational HRA: Generally 
simplified procedural risk control/ 
minimisation (e.g. JSAs/ Risk 
Matrix/ Health & Safety Plans) 

• Environmental RA: Assess 
potential impact on an ecosystem 
or sensitive receptor 
(complemented by Ecological RA). 

• Incident/consequence: 
assessment of impact from low 
frequency events, generally acute 
(short-term) exposure & severe 
harm. 

 
Definitions: 
 
• Hazard- a source of danger 
• Risk- ‘the probability in a certain 

timeframe that an adverse 
outcome will occur in a 
persons/group/plant/animal/ecolog
y of a specified area exposed to a 
particular dose or concentration of 
a hazardous agent, i.e. it depends 
on both the level of toxicity…& the 
level of exposure’  

• Risk Assessment- characterisation 
of the nature & magnitude of risks 
associated with environmental 
hazards.  It is a tool in the decision 
making process. 

• Contaminated- ‘having a 
substance present in or on the 
land, water or site at above 
background concentrations that 
presents/ has the potential to 
present a risk of harm to human 
health, the environment or any 
environmental value.’ 

 
 
Methodology: 
 
1. Issue identification: of the 

concerns that RA needs to 
address, how it was identified, its 
cause, the adverse health effects, 
their timeframe & public perception  

2. Hazard identification: the adverse 
health effects & their timeframe 
 

 
3. Dose-response assessment: 

evaluation of qualitative & quantitative 
toxicity data to estimate ‘the incidence 
of adverse effects occurring in humans 
at different exposure levels’.  

4. Exposure assessment for a relevant 
population: determine frequency/ 
magnitude/ extent/ duration & 
character of exposures to a hazard, 
through monitoring and/or predictive 
modelling   

5. Risk characterisation: describing the 
nature & incidence of effects for the 
exposure conditions examined, 
including the assumptions & 
uncertainties in the RA. 

 

 
 
Key Principles: 
 
1. Actions should be protective of human 

health (HH) & the environment. 
2. RA should be transparent (e.g. default 

values & methods used, conclusions v 
policy) 

3. Include a summary of key issues, 
conclusions from each RA component, 
the likelihood of adverse health risks, 
& the strengths & limitations of the RA. 

4. (Be) Consistent in general format 
5. HRA is complemented by ERA 
6. An appropriate level of conservatism is 

included to protect HH & the 
environment 

7. Ensure that comparisons against 
environmental health criteria are 
endorsed by local regulators, or where 
not, are referred to them 

8. Ensure compliance with methods 
outlined in EnHealth 2004 

9. Use toxicological data or exposure 
criteria relevant to the local jurisdiction 

10. Use toxicological assessments 
relevant to the local jurisdiction 

11. Ensure currency of knowledge of 
scientific literature 

12. Variations in RA due to particular 
statutory requirements need to be 
explained 

 
Objectives of RA: 
To ensure that HH & the environment are 
protected, & to allocate management 
resources to reduce risk/s to acceptable 
levels; through assessment of potential for 
exposure to contamination & severity of 
effect of exposure, to inform decisions for 
the requirement to manage contamination.   
 
 

  
The process of RA ‘…should enable 
consistent application of 
methodology’…between assessors & for 
similar scenarios.  It requires considerable 
expertise, qualifications & experience across a 
multidisciplinary team, but coordinated by an 
individual with overall responsibility.  High 
level RA may not therefore be applicable to 
more simple or self-evident situations.  
 
The level of risk can be qualitative (e.g. 
high/medium/low) or quantitative (e.g. 
probability of occurrence).  Quantitative RA is 
rarely feasible due to limitations in 
toxicological/ exposure data, while qualitative 
RA can provide a basis for effective 
management decisions. 
 
Uncertainty is inherent due to limitations in 
investigation/ sampling & data gaps require 
assumptions to be made which may 
compound.  Variability reflects the range of 
values which may not be adequately 
represented by a single value. 
 
 
Application of RA to Consites (staged 
approach): 
 
Conceptual Site Model (CSM): qualitative 
description of possible pathways of how 
exposure may occur (e.g. 
source/pathway/receptor analysis), may 
require continued revision. 
• Tier 1: Screening RA: comparison of site 

data with generic assessment levels may 
screen out or identify priority potential 
contaminants of concern (pCoC) 

• Tier 2: intermediate RA: adjustment of 
exposure assumptions for site specific 
conditions 

• Tier 3: detailed (site-specific) RA: 
development of site-specific 
investigation/response levels through fate 
& transport modelling 

 

 
 
 
Risk Communication (RC):  
 
RC should be included through the RA & RC 
as information exchange about risk and its 
management.  It should allow all Stakeholders 
to make informed decisions based on the 
understandable presentation of data, and 
allow the incorporation of feedback to the 
process.     



Hydrosolutions Newsletter17 HRA June 2011 

GROUNDWATER & ENVIRONMENT NEWSLETTER 
 
 
 
RA Framework- Human Health 
 
Issue (hazard) identification: identify the 
concerns to be addressed including: 

a) Identification of environmental 
health issues 

b) Placement in context/ prioritise 
c) Interactions 
d) Define scope & objectives of RA  
e) (Set) Data quality objectives 

(DQOs)  
2) Hazard (toxicity) assessment: 

a) Hazard Identification: Qualitative 
description of health effects of 
pCoCs 

b) Dose-response assessment: 
based on available toxicological 
studies  

3) Exposure assessment: 
a) Magnitude/ frequency/ extent/ 

character & duration of 
exposures in the 
past/present/future 

4) Risk characterisation: 
a) Integrate  hazard & exposure 

assessments 
b) Evaluate overall quality of the 

assessment/ degree of 
confidence in conclusions 

c) Uncertainties 
d) Describe the risk to individuals/ 

populations 
e) Communicates RA to the ‘risk 

manager’ 
f) Provide information for risk 

communication 
g) Outcomes: 

i) Qualitative (e.g. 
high/medium/low risk) 

ii) Quantitatively (e.g. 
probability/ return period)   

 
 

 
 

 

 
 
 
Risk Management (RM): 
 
Evaluation of the results of RA, including 
social, economic & political 
considerations.  Decision making must 
be documented.  Public involvement 
should be inherent, due to ‘right to know’ 
& since anecdotal data may be available 
to enhance a generic RA.  DEC objective 
is for management of Consites according 
to the magnitude of risk, hence 
responsible & prioritised remediation 
within an appropriate timeframe. (E.g. 
immediate response to a current risk).  
AS31000/2009 defines risk in terms of 
likelihood & consequence & hence 
provides a qualitative estimate of risk.    
 
Also evaluates merits of alternative 
actions that may be taken to mitigate 
risks; for a consite with unacceptable 
levels of contamination, EPA July 2000 
states: 
 
• Principle 1: contaminated material 

shall be treated on-site to 
acceptable levels, or treated off-site 
& returned to site 

• Principle 2: Disposal to landfill or 
‘cap & contain’ will only be 
considered if treatment is not 
practical/ can be done acceptably/ 
risk of disturbance exceeds risk of 
leaving on site. 
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Next issue: Ecological Risk  Assessment 
 

 
What would the impacts be? 
 
HydroSolutions Pty Ltd 
We are a specialist hydrogeological consultancy 
providing expert services including investigation, 
potable & process resource development & 
dewatering.  Our environmental capabilities include 
contaminated site investigation, auditing, 
remediation & risk assessment - qualitative/ 
quantitative, health, & ecological. Visit us at: 
www.HydroSolutions.com.au 
Broadband NetMeeting conferencing available 
 

 

  

 
Tel:  +61 8 9457 5448 
Fax: +61 8 9457 4293 

Mob: 0403 021533 
stuart.jeffries@HydroSolutions.com.au 

www.HydroSolutions.com.au 
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