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Risk Management
Risk Management of contaminated sites is the application of technology or policy
leading to the reduction of contamination-related human health or ecological
risks.
The selection of the best approach can be complicated and may depend on numerous
factors (i.e., scientific, economic, social, political etc). Information required for the
risk management comes largely from the human health risk assessment, but
also considers cost, effectiveness and acceptability.
In this section, we describe an effective process for choosing the best risk management
approaches, and interactive tools are provided to aid the user through the process.
( click to enlarge )

❍

Training Module

❍

Management Options Evaluation Tools

❍

Risk Management Technologies

POPs Toolkit users who are looking to prioritize and manage their pesticide
stockpiles should view more information about the FAO's obsolete pesticide
programme.

Next Steps
start the Risk Management Training Module
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Introduction to Risk Management
Risk Assessment results feed directly into the Risk Management phase.
Risk Assessments evaluate the probability and magnitude of contaminantrelated effects, while Risk Management is a process used to:

Baseline Review
❍

Setting Risk Reduction Goals
Developing and Evaluating
Management Options
Risk Communication and Policy
Making
Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies
References

❍

Decide whether a level of risk is acceptable in a larger context
(socially, economically and politically); and/or,
Select risk reduction options (i.e., either technical or policy-based
solutions), and assess cost-benefit of the options.

Characteristics of Effective Risk Management
Strategies

Place of Risk Management in Overall Risk
Governance Framework
Source: Hatfield Consultants
( click to enlarge )

Experience from industrialized countries show that certain characteristics
are likely to promote an effective and successful risk management
decision-making process:
Current: Risk reduction strategies need to remain up to date with evolving
national policies and priorities, new scientific findings or technological
developments, and they need to take into account the effectiveness of
existing strategies.
Participatory: Numerous stakeholders play a role in the development of an
effective Risk Management strategy. Consequently, effective risk
communication and dialogue must be apparent in all Risk Management
activities.
Informed: Risk management decision-making requires various types of
information such as statistical data, probability studies, information about
local customs and practices, knowledge about the nature of past and
present exposure, economic analyses, information about regulatory and
other control options, etc.
Contextual: Risk reduction strategies should be adapted to the political,
cultural and socio-economic context as well as local realities.

Next Steps
the Five step process for Risk Management
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Risk Management Process
The Risk Management Process used in the POPs Toolkit can be used for
planning risk management activities on either a site-specific or a nationwide basis.

Baseline Review
Setting Risk Reduction Goals
Developing and Evaluating
Management Options
Risk Communication and Policy
Making
Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies

The Risk Management process must be carried out within the context of the
unique institutional mechanisms and circumstances of each country.
Therefore, the guidance and broad suggestions presented in this module
should be used and applied in a flexible manner.
The Risk Management Process includes:
❍

Baseline Review

❍

Setting Risk Reduction Goals

❍

Developing and Evaluating Risk Management Options

❍

Risk Communication and Policy Making

❍

Monitoring and Evaluation

The Five Step Process for Risk Management
Source: Hatfield Consultants
( click to enlarge )

References

Next Steps
Next: Baseline Review
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Goal Setting
Setting goals for the risk reduction strategy is an important part of the
decision-making process for management options/alternatives. Goals help
direct subsequent steps and clearly define the intended outcomes of Risk
Management. Goals can be divided into Primary Goals, Sub-Goals and
Indicators.

Goal Setting
Overall Goals
Sub-goals
Indicators

Goals must target a group, such as these
farmers and their agricultural products,
Kompong Chhnang port on Tonle Sap Lake
Source: Hatfield Consultants
( click to enlarge )

Example of goals, Subgoals, and Indicators
Checklist
Developing and Evaluating
Management Options
Risk Communication and Policy
Making

Primary risk reduction goals need to take into account:
❍

❍
❍

Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies

❍

uncertainty about risk estimations resulting from incomplete or
unavailable scientific data;
social, economic, legal or political considerations;
potential impacts on international trade or tourism (e.g., safe
handling and use of a specific chemical in agriculture and/or
manufacturing will help avoid contamination of exports).
facts that the risk reduction strategy will not be able to address all
risks associated with the chemical at once.

SMART goals

References
Primary goals, sub-goals and indicators should be “SMART” –Specific;
Measurable; Assignable; Realistic; Time-related.
Specific: goals, sub-goals and indicators should be clearly stated, but not so
specific that the range of risk management alternatives will be limited.
Measurable: Risk Management actions must choose a goal with measurable
progress, so that change can be measured.
Assignable/Attainable: the risk manager must determine ways that goals
and sub-goals can be achieved.
Realistic: the risk manager actions must be attainable. For instance, skills
needed are available; and the actions fit with the overall strategy and goals of
the organization or country.
Timely: the Risk Manager actions must have a clear target and timeframe to
work towards. The timeframe has to be measurable, attainable and realistic.

Next Steps:
Overall Goals
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Overall Goals
Goals describe desirable changes in a target group. Where the target group
refers to the receptors that are exposed to elevated risk (humans or
animals). For example, the target group for a contaminated industrial site
could be the workers, their families or nearby residents.

Setting Risk Reduction Goals
Goal Setting

An example goal could be "To reduce health risks to sensitive groups of
people arising from PCB contamination".

Overall Goals
Sub-goals

Overall goals should be broad-based statements that do not develop the
strategies.

Indicators
Example of goals, Subgoals, and Indicators
Checklist

Setting goals, Air Hitam Sanitary Landfill,
Malaysia
Source: Hatfield Consultants
( click to enlarge )

Next Steps
Sub-goals

Developing and Evaluating
Management Options
Risk Communication and Policy
Making

...........................................................
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Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies
References
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Subgoals
If a goal contains various actions, it is often broken down into a range of subgoals (also called objectives), each of which has to be attained before the goal
can be achieved.
For example, a qualitative goal and two related sub-goals could be:

Goal Setting
Overall Goals
Sub-goals

Goal: ‘To reduce health risks to people working on and living
adjacent to a contaminated site’
❍

Indicators
❍

Example of goals, Subgoals, and Indicators
Checklist
Developing and Evaluating
Management Options

Sub-goal 1: ‘To reduce health risks of workers arising from the
inhalation of contaminated dust from a contaminated site.’

Discussing Goals, Lao PDR
Source: Hatfield Consultants
( click to enlarge )

Sub-goal 2: ‘To reduce health risks of local residents from
ingesting foods contaminated by a site.’

Linking Goals and Subgoals
There is a direct link between each goal and its sub-goals. In order to achieve
goals, it may be necessary to address several different sub-goals.

Risk Communication and Policy
Making
Monitoring and Evaluation

Management Options Evaluation
Tools

More Details
Examples of Overall Goals, Sub-goals and Indicators

Risk Management Technologies
References
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Sub-goals

Indicators
An Indicator is something measurable that tells a risk manager whether
the sub-goals and overall goals have been met. For a contaminated site, it
can be the elimination of unacceptable risks measured as Hazard
Quotients (HQs) or Incremental Lifetime Cancer Risk (ILCR). It could also
be the measurable reduction of contamination to below environmental
guidelines.
Indicators will help you assess the progress and success of the project.
Indicators should provide a time-line and the expected magnitude of
change. When determining indicators it is important to consider how they
will be measured (quantitatively) or evaluated (qualitatively) in practice.

Indicators
Example of goals, Subgoals, and Indicators
Checklist
Developing and Evaluating
Management Options

Output and Outcome Indicators
Indicators can be divided into two types - output and outcome indicators:
❍

❍

Risk Communication and Policy
Making
Monitoring and Evaluation

Output indicators help you to assess progress during the project,
and indicate if you are meeting your sub-goals.
Outcome indicators help you to assess progress as a result of
your project, and indicate if you have met your goals.

Indicators say when an goal has been met, such
as when these obsolete pestice containers have
been disposed of properly
Source: FAO
( click to enlarge )

You will need to identify outputs and/or outcomes relating to each subgoals/goals.

Management Options Evaluation
Tools
Risk Management Technologies

Next Steps

References
Example of Over-all Goals, Sub-goals and Indicators
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Example of goals, Subgoals, and Indicators
Overall goals, sub-goals and indicators are usually presented together. The following
table is an example of how overall goals, sub-goals and indicators can be integrated.

Baseline Review

Goal 1

Sub goals

Indicator

To reduce health risks
to sensitive groups of
people arising from
PCB contamination

1.1To minimize health
risks of residents living
adjacent to the
SEDCW site.

By year 2015, reduce daily exposure
to PCBs to the lowest acceptable
level (i.e., HQ<0.2) or monitor
success of implementing specific
risk management approaches (to be
determined).

1.2To minimize health
risks of workers and
trainers working
elsewhere on the EDC
compound.

By year 2015, reduce daily exposure
to PCBs to the lowest acceptable
level (i.e. HQ <0.2) or minotir
implemting specfic risk management
approaches (to be determined)

Setting Risk Reduction Goals
Goal Setting
Overall Goals
Sub-goals
Indicators
Example of goals, Subgoals, and Indicators
Checklist

By 2015, reduce daily exposure to
1.3To minimize health PCBs to the lowest acceptable level
risk of workers
(i.e., HQ<0.2) or monitor success of
working in the
implementing specific risk
SEDCW site
management approaches (to be
determined).

Developing and Evaluating
Management Options
Risk Communication and Policy
Making
Monitoring and Evaluation

Management Options Evaluation
Tools

Goal 2

Risk Management Technologies
References

Sub goals

Indicator

2.1 To establish hazardous
materials management action
plans to address potential
chemical hazards, exposure
pathways and potential receptors
identified through human health
risk assessment.

By year 2015, the
national hazardous
materials management
priorities plan is in place
and effectively enforced.

2.2 Where practicable, to avoid or
minimize the use of hazardous
To avoid or, when
materials (for example, replacing
avoidance is not feasible, PCBs in electrical equipment by
minimize uncontrolled
non-PCB substitutes).
releases of PCB
2.3 To prevent uncontrolled
hazardous materials or
releases of PCBs and other
accidents (including
explosion and fire) during hazardous chemicals to the
environment or uncontrolled
their handling, storage
reactions that might result in fire
and use.
or explosion.
2.4 To Implement management
controls (procedures,
inspections, communications,
training, and drills) to address
residual risks that have not been
(or cannot be) prevented or
controlled through appropriate
risk management measures.

Next Steps
Checklist for Step 2

By year 2015, PCB oil
or PCB contaminated
oils are no longer in use
in all transformers and
capacitors.
By 2015, proper
containment facilities
are in place and properly
operated and
maintained.

By 2015, management
control activities –
procedures, inspections,
communication, training
and drills – are
conducted regularly.

Improperly Stored Pesticides
Source: FAO
( click to enlarge )
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Developing and Evaluating Management Options
Developing and Evaluating Management Options builds upon the results from
the baseline review, and goal setting. The development and evaluation of risk
management options can be accomplished by:
Developing a list of possible response actions, technologies and
process;

Setting Risk Reduction Goals

❍

Developing and Evaluating
Management Options

❍

Preliminary screening of the list;

❍

Qualitative screening of the list; and

❍

Semi-quantitative evaluation of selected approaches on the list.

General Risk Reduction
Considerations
Developing the List of
Options
Screening Steps

Clearning up a contaminated storage building
Source: FAO
( click to enlarge )

The suggested output is an evaluation of the advantages and drawbacks of
possible risk reduction options that could be used to prevent, or reduce, the
risk of concern. The last step (iv) ties into the policy making process.

Preliminary Screening
Qualitative Screening
Evaluating Options
Recommending
Management Alternatives
Implementation Planning
Checklist
Risk Communication and Policy
Making
Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies
References

Next Steps
General Risk Reduction Considerations
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Introduction

Risk Communication and Policy Making
Risk Communication and Policy Making - focuses on:

Risk Management Process
Baseline Review

❍

Risk Communication and creating a risk awareness culture;

❍

Communicating with decision-makers; and

❍

the Policy Process.

Setting Risk Reduction Goals
Developing and Evaluating
Management Options
Risk Communication and
Policy Making

The main purpose of this step is to discuss Risk Management strategies and
means for:
❍

Decision-Making Process
as a Participatory and
Transparent Process
Why is Risk
Communication needed?
Defining Risk
Communication
Stakeholder Groups
Risk Communication
Approaches
Evaluating risk
communication
programmes

❍

Sensitizing and mainstreaming identified POPs (or other hazardous
substance) health risk management (RM) options into national political
agenda and national development planning;

Grand Palace, Bangkok
Source: Hatfield Consultants
( click to enlarge )

Fostering national political and securing financial commitments to
ensure their effectiveness and sustainability.

Next Steps
Decision-Making Process as a Participatory and Transparent Process

...........................................................
.................................

Risk Communication and
Policy Making
Embedding a Culture of
Risk In Policy Making
Policy Making and
Uncertainty
Understanding the Policy
Process to Influence
Change
Influencing the Policy
Process
Policy Briefs
Checklist
Monitoring and Evaluation

Management Options Evaluation
Tools
Risk Management Technologies
References
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Monitoring and Evaluation of Risk Management Programmes
The Risk Communication and Policy Making step of the risk
management training module will introduce you to the key steps and
approaches to monitor and evaluate the adopted risk management
options.

Setting Risk Reduction Goals
Developing and Evaluating
Management Options
Risk Communication and Policy
Making

Monitoring and evaluation are integral parts of the risk management
decision-making process. However, in most developing countries, it is
often the weakest link in the whole risk management process.
Risk management is only as good as its weakest link – every step from
risk characterization to monitoring and evaluation is important.

Monitoring and Evaluation
What is Monitoring?

Objectives and Expected Outcomes

What is an Evaluation?

Objective: To evaluate the progress and impact of the risk management
options and determine whether adaptive action is required.

Benefits of Monitoring and
Evaluation
Evaluation Key Issues
The Need for Change
Checklist

Management Options Evaluation
Tools

Monitoring and evaluation is an integral part of the
risk management decision-making process
Source: Hatfield Consultants
( click to enlarge )

Suggested outcomes: An evaluation of the risk management
effectiveness as measured against the baseline situation and in
light of the risk reduction goal. Also determine whether the current
options should be continued, and if not, recommendations for
adaptations. Any results from monitoring and evaluation should be
communicated to stakeholders as part of a public accountability
process.

Risk Management Technologies
References

Next Steps
What is monitoring ?

References:
Adapted from Monitoring & Evaluation – some Tools, Methods &
Approaches, Operations Evaluation Department (pdf file) - World Bank,
2004
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Tool to Develop Long List of Risk Management Options
Load Case Study Data:
Lao SPL case study

Use this tool to help input your long list of risk management options for your site (background information).
After you have filled in various risk management approaches, you can rank your choices using the evalation tool.

Approaches that address the Chemical Hazard:
Examples: (show)
remove
remove
add

Approaches that address the Pathway:
Examples: (show)
remove
remove
add

Approaches that address Receptors:
Examples: (show)
remove
remove
add
Print this form
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Tool to Evaluate Risk Management Options
Use this tool to help prioritize risk management options (which can be entered in here).
To start, score each management option. Then modify the weighting of each criteria to see how the resulting
comparison works.

Score each management option:
Effectiv ene ss (info)

Long te rm re liability
(info)

Ease of
implementation
(info)

Imple me ntation Risk
(info)

Cost for
imple mentation
(info)

Cost for ope ration
and maintenance
(info)

A:

effective

reliable

implementable

risky

medium cost

medium cost

B:

effective

reliable

implementable

risky

medium cost

medium cost

C:

effective

reliable

implementable

risky

medium cost

medium cost

D:

effective

reliable

implementable

risky

medium cost

medium cost

E:

effective

reliable

implementable

risky

medium cost

medium cost

Criteria for evaluating management options:
Criteria

Weighting

Effectiveness
(info)
Long term
reliability (info)
Ease of
implementation
(info)
Implementation
Risk (info)
Cost for
implementation
(info)
Cost for
operation and
maintenance
(info)
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Risk Management Technologies
To learn about various risk management technologies, please refer to the
following documents and links:
❍

References
❍

❍

UNEP's Draft guidelines (Dec 2006) on best available techniques and
provisional guidance on best environmental practices relevant to Article
5 and Annex C (PDF file, 4.6MB - external link | internal link)
US EPA's Hazardous Waste Clean-Up Information (CLU-IN) Web Site
(external link) remediation technology information:
❍ Air Sparging
❍

Bioreactor Landfills

❍

Bioremediation of Chlorinated Solvents

❍

Bioventing and Biosparging

❍

Electrokinetics: Electric Current Technologies

❍

Fracturing

❍

Ground-Water Circulating Wells

❍

In Situ Flushing

❍

In Situ Oxidation

❍

Multi-Phase Extraction

❍

Natural Attenuation

❍

Permeable Reactive Barriers

❍

Phytoremediation

❍

Remediation Optimization

❍

Soil Vapor Extraction

❍

Soil Washing

❍

Solvent Extraction

❍

Thermal Treatment: Ex Situ

❍

Thermal Treatment: In Situ

Source: Hatfield Consultants
( click to enlarge )

US EPA's Technology Innovation Program web site (external link).
Provides information about characterization and treatment technologies
for addressing contamination of soil or groundwater
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