


Lesson Learning Goals

At the end of this lesson you should be able to:

Define terminology and list the steps in an
ecological risk assessment (ERA)
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What is Ecological Risk
Assessment?

Definition:;
A tool that evaluates the likelihood that
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What Constitutes Risk?

A risk does not exist unless two conditions are
satisfied:
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Required Components of Risk

Exposure @ Receptor
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Two General Types
of Risk Assessment

Ecological Risk Assessment (ERA)
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Risk Terminology

Risk Assessment: The process of
determining risk
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Risk Terminology (Cont’d)

Stressor:

Any physical, chemical or biological entity that
can Induce an adverse effect

»
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Risk Terminology (Cont’d)

Exposure:
The process by which a stressor Is delivered

»
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Risk Terminology (Cont’d)

Risk Management: The process of decision
making and action that attempts to
minimize risk
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ERA Framework
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ERA —Is It or Isn't It?

1. The 96-h LC50 for juvenile
penaeid shrimp exposed to
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ERA — Is It or Isn’t I1t? (Cont'd)

2. The water level in a mangrove area is
predicted to drop as a result of drainage for
reclamation activity. The organisms in the
area will not be able to survive without access
to aquatic habitat. PP |

EIA Scientific Tools and Techniques



ERA —Is |t or Isn’t It? (Cont’d)

3. A study reveals that:
sediments contain elevated levels of a
bioaccumulative chemical

birds exhibit body burdens of the chemical above
a certain level may fail to reproduce
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ERA — Is It or Isn’t It? (Cont’d)

4. Elevated levels of
nesticide residues L W
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ERA —Is It or Isn’t [t? (Cont'd)

5. A power plant is
predicted to draw large
numbers of larval fish in
with its cooling water.
Tests show that the

EIA Scientific Tools and Techniques 17




ERA —Is |t or Isn’t It? (Cont’d)

6. A new chemical processing factory is
being proposed:

Atmospheric discharge from the factor

»
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ERA —Is |t or Isn’t It? (Cont’d)

7. A probabilistic effects model converts
exposure concentrations profiles into
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Components of ERA

1. Problem Formulation
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Problem Formulation

Problem formulation sets the stage for the
entire ERA process:

systematlc planning helps identify the major

»

»

»
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Elements of Problem
Formulation

Interaction between assessor/government
agencies
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Elements of Problem
Formulation (Cont’d)

|dentification of potential ecological effects
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Benefits of a Good Problem
Formulation in ERA

ERA better connected to management goals
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ldentify Stressors of Concern

Stressors:
chemical (inorganic or organic substances

»
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Exposure Pathways

Source of Chemical Discharge
(manufacture, storage, transport, use, waste)
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Selection of Key Stressors
of Concern

Objective: Focus on most relevant stressors

For example, for contaminants screen
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Conceptual Exposure Diagram
for Sediments
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Keys to Successful
Problem Formulation

Consensus-based planning process
Communication between risk assessors and
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Components of ERA

1. Problem Formulation
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Definition of Exposure

Co-occurrence between a stressor
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Key Questions to Address In
Exposure Assessment

1. What rece[))tors are exposed to the
stressor(s):
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Key Questions to Address In
Exposure Assessment (Cont’d)

5. What is the frequency of exposure?
6. Are there any seasonal or climatic
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Key Elements of Exposure
Assessment

Stressor source and release
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Exposure Pathways

Four elements must be present for an
exposure pathway to be complete:

»
»

»
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Examples of Exposure Pathways

Fish or other aguatic receptors - route of
exposure may be:

»
»
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Examples of Exposure
Pathways (Cont’d)

Mammals and birds - route of
exposure may be:
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Exposure Estimates

Measured: on site water, sediment, biota
concentrations
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Exposure Assessment Results

The end product of the exposure
assessment Is an estimation of the
Cl | IJIITICTLd Jrceritratior O eacl
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Components of ERA

1. Problem Formulation
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What are Effects?

Increased enzyme activity
20% reduction in fish population
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Effects (Hazard) Assessment

Describes the relationship between the
stressor(s) and the receptor(s)

Is used to link a contaminant to a

»
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Levels of Stress Response

Physiological responses (e.g., enzyme
Induction)

EIA Scientific Tools and Techniques



Principles of Ecotoxicology

Causality: the effect is clearly a result of the
exposure

Concentration-Response Relationship: the
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Effects Assessment Results

The endpoint of the effects
assessment Is the highest exposure
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Components of ERA

1. Problem Formulation
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Risk Characterization

The final phase of the ecological risk
assessment

Estimates the magnitude and probabilit
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Risk Characterization (Cont’d)

Risk characterization involves three steps:
1. Calculation of risk estimate
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Calculation of Risk Estimate

There are a number of different ways to
calculate the risk estimate
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Hazard Quotient

HQ = Hazard or Risk Quotient
HQ = EEC/BC EEC = expected environmental
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Uncertainty Analysis

Uncertainty analysis identifies and quantifies
uncertainty

»

» ‘

»
»
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Uncertainty Analysis (Cont'd)

ldentifies and c1ua_ntifies uncertainty in
problem formulation, analysis, and risk
ldl dCLE o1810)8

»
»
»
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Uncertainty Analysis (Cont'd)

The output of the uncertainty
analysis Is an evaluation of the
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Risk Description

Ecological risk summary:

summarizes results from the risk estimation
and discusses uncertainties

»

»
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Risk Description (Cont’d)

Interpretation of ecological significance:

places risk estimates in context of anticipated
effects

»
»
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Review of ERA Framework

Risk Manager problem F lat
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Risk Management

Involves two components:

Liaison with risk assessors to ensure that
the assessment Is comprehensive (e.g.
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Communication

Risk assessor presents results to risk
manager (e.g., government agency)
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The Decision-Making Process

Start with scientific information from the
risk assessment

Integrate other relevant information

»
»
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Risk Management
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Selecting Alternatives

Risk of small amounts of halomethanes being
produced from drinking water chlorination OR
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Benefits of Using Risk
Assessment In Decision Making

It provides the quantitative basis for
comparing and prioritizing risks
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Benefits (Cont'd)

It estimates clear and consistent endpoints

It provides a means for the parties making
environmental decisions to compare the
Implications of their assumptions and data

RiIsk assessment separates the scientific
orocess of estimating the magnitude and
probability of effects (risk analysis) from
the process of choosing among alternatives
and determining acceptability of risks (risk
management)
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Applications of ERA

ERA can be applied at different scales and In
different processes such as:
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Regional ERA

Establishes broad-scale protection goals and
ecological criteria

Addresses multiple stressors, complex
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Integrating ERA with EIA

Regional ERA facilitates environmental

\planning and management on a regional scale

Environmental Impact Assessment

Goal: To determine impact and analyze alternative options
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Benefits of Using ERA In EIA

Provide more focused methods for exploring
EIA issues

Allows evaluatlon of dlfferent mltlgatlon
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Concluding Thoughts

ERA can make an important contribution to
EIA by quantifying potential risks to humans
and/or valued ecological resources

Uncertainty is explicitly expressed for
purposes of decision making and identifying
additional scientific study needs

Using a risk-based approach to EIA evaluation
can guide selection of mitigation measures
which will result in the most risk reduction
per unit expenditure
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