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The document does not debate the pros and cons of various practices extensively. It is
written in the style of a normative text produced by organizations such as the United
Nations or other standards organizations. Each step of this ecosystem-based, risk
management framework refers to the relevant ISO sections or definitions as well as
documents by other organizations such as the Organisation for Economic Co-
operation and Development (OECD). Key references, further reading, and quality
assurance checklists are also provided. Figure 1.1 provides definitions of the
pictograms used in this document. It should be noted that the Driving forces-
Pressures-State-Impacts-Responses (DPSIR) definitions are used throughout this
report. Finally, the first four sections introduce the concepts of risk management,
ecosystem management, and definitions, setting the stage for the process diagrams
that follow.

This pictogram represents a

2
N

Figure 1.1. Definitions for the pictograms used in this report.

This pictogram represents a
direction, advisory, or
administrative function required
by the Competent Authority or an
advisory group.

This pictogram represents an
oversight, communication, or
consultation function required
from external governance
mechanisms, stakeholders, or
the public.

function that must be executed
by an advisory group or external
third party. The text in the top
section refers to a definition from
ISO Guide 73 — Risk
Management Vocabulary.

This pictogram represents a
metric in relation to a completed
task such as aresult of a
procedure or a process. The text
in the top section refers to a
definition from ISO Guide 73 —
Risk Management Vocabulary.
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Food and Agriculture Organization. Multilateral Trade Negotiations on Agriculture— A
Resource Manual/SPS and TBT Agreements. FAO Training Series, Part Ill. Document:
X7354E.

Nunneri, C. 2007. Linking Ecological and Socio-economic Systems Analysis — A methodological
approach based on Ecological Risk. Berichte aus dem Forschungs- und
Technologiezentrum Westkiiste No. 45, Biisum 2007.

Sarda, R, Diedrich, A, Tintoré, J., Pablo Lozoya, J., Cormier, R., Hardy, M., and Ouellette, M.
2010. Decision making (DEMA) tool and demonstration. KnowSeas. Deliverable 6.2
Development of Risk Assessment. European Community’s Seventh Framework
Programme (FP7/2007-2013) under grant agreement number 226675.

World Trade Organization. 1999. SPS Agreement Training Module. Available online at
http://www.wto.org/english/tratop_e/sps_e/sps_agreement cbt_e/signin_e htm).

In this framework, risk management processes and definitions are drawn from the
International Organization for Standardization (ISO) risk management standard.

Key references

ISO. 2009. Risk Management Principles and Guidelines. International Organization for
Standardization. ISO 31000:2009(E).

ISO. 2009. Risk Management Vocabulary. International Organization for Standardization. ISO
GUIDE 73:2009(E/F).

ISO. 2009. Risk Management—Risk Assessment Techniques. International Organization for
Standardization. IEC/ISO 31010.

In the flow charts and descriptive text, relevant sections of the ISO normative text and
definitions are referenced as a means of connecting key elements of the ISO 31000
standard to EBM practices, tools, and approaches. While using this handbook, the
reader should have copies of the ISO documents as reference to the normative text
and definitions.

In addition to principles (ISO 31000:2009, Section 3 Principles), the ISO 31000 risk
management process identifies a series of steps and processes to structure and inform
management decision-making. This formed the basis for the ecosystem-based, risk
management framework of this report (Figure 2.1).

The ISO risk management process is subdivided into three main components:
“Establishing the context”, “Risk assessment”, and “Risk treatment”. It also includes
two supporting functions, “Communication and consultation” and “Monitoring and
review”. In addition, “Risk assessment” is subdivided into “Risk identification”,
“Risk analysis”, and “Risk evaluation”.


http://www.wto.org/english/tratop_e/sps_e/sps_agreement_cbt_e/signin_e.htm
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2.2.3 Risk evaluation
(ISO 31010: 2009 5.4: Risk evaluation)

Risk evaluation is a key decision step of risk assessment (Figure 2.5). Here, the
competent authority has to make a decision regarding the need for management
action in consultation with jurisdictional partners, stakeholders, and public policy
direction in light of public perception. The environmental risk profile provides the
most up-to-date knowledge of the risks of environmental effects, causes, and
consequences, and plays a key role in informing the decision-making process (ISO
Guide 73: Risk, risk source, consequence). Control and mitigation measure
inconsistencies and gaps are assessed to determine if new or enhanced measures are
required to reduce the risk of environmental effects to an acceptable level. The key
output of the risk evaluation is a decision that (i) no new measures are needed, (ii)
existing measures are adequate, or (iii) new or enhanced measures need to be
implemented. In the first two cases, the process will not move to the “risk treatment”
step; thus, terminating the risk assessment and moving the risk management
activities to “review and monitoring”, in terms of environmental effects monitoring
and management performance audits of existing control and mitigation measures
and processes. In the latter case, the risk management process identifies potential
management options and moves to the risk treatment step to develop and implement
new or enhanced management measures.
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2.5

experts to ensure credibility of the sources and analysis of information. It
differentiates between science-based facts and value judgments, and puts the risks
into perspective to address the perceptions of risk. Once a management plan has been
the reporting of performance and effectiveness audits
environmental effects monitoring results are an integral part of the risk
communication and consultation function in terms of education and feedback
mechanisms of adaptive management.

implemented,

A competent authority is any person or organization that has the legally delegated authority
to lead and facilitate the risk analysis process. The competent authority also has the
authority to oversee the implementation of the risk management strategies and report on its

and

Qien?

o |
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Regulatory
N Management
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/ \ Administrative
Management t——  Coordination
Secretariat
Governance
Governhance — Oversight
Committee
Stakeholder
Stakeholders Advisory Bodies
Public
Public ——  Consultation
Process
/ \ Ecological
Ecological L Sciences

Advisory Bodies

Policy &
Legislative
Advisory Bodies

Social
Sciences
Advisory Bodies

Economics
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implementation in collaboration with other authorities and stakeholders.

Under the direction of the competent authority, the primary function of the secretariat is to
coordinate project plans and deliverables in relation to allocated human and financial
resources and to disseminate and manage information from the various projects and
advisory bodies. It specifically coordinates and manages project plans, meeting schedules
and the preparation of briefings, reports, decisions, and action plans.

The primary function of the committee is to provide strategic policy oversight for
management and regulatory matters. It monitors and assesses the performance of the
planning and management processes ensuring multi-jurisdictional coordinated decision-
making in consultation with stakeholders considering the technical advice received.

The primary function of this advisory body is to provide input into the decision-making
processes in terms of potential impacts as they relate to the setting of ecosystem
management outcomes and related management measure development. They also provide
input and oversight functions throughout the entire risk management process. The group is
also the information dissemination and education point of the broader group of constituents
they represent.

Public consultation processes are the primary function of public policy setting. The process
engages, consults as well as informs the public at large as to the planning and
management initiative in their area. In some cases, it may identify new communities of
interests that should be part of the Stakeholder Advisory Bodies. In some jurisdictions,
public consultations are guided by regulatory and policy frameworks.

Within the context of the ecological unit, the primary function of this advisory body is to
provide scientific advice in relation to the preparation of ecosystem overviews and the
identification of significant ecosystem components and their susceptibility to environmental
effects. They provide advice in relation to the state of environmental effects and their
ecological risks. Also, they provide advice in terms of management measures,
environmental quality guidelines, and thresholds as well as have peer review functions for
their area of expertise.

Within the context of the management area, the primary function of this advisory body is to
provide legal, policy and technical advice in relation to the preparation of legislative and
policy overviews and the identification of significant regulation and policies used or
implicated in managing the drivers and pressures to avoid the environmental effects. Also,
they provide advice in terms of regulatory and policy repercussions and liabilities in relation
to the ecological risks.

Within the context of the Management Area, the primary function of this advisory body is to
provide scientific advice in relation to the preparation of social and cultural overviews and
the identification of significant social and cultural goods and services and their susceptibility
to environmental effects. They provide advice in relation to the social and cultural
repercussions in relation to the ecological risks as well as have peer review functions for
their area of expertise.

Within the context of the Management Area, the primary function of this advisory body is to
provide scientific advice in relation to the preparation of economic overviews and the
identification of significant economic goods and services and their susceptibility to
environmental effects. They provide advice in relation to the economic repercussions in
relation to the ecological risks in terms of the loss or restoration costs of goods and
services. Also, they provide advice in terms of the costs and benefits of the management
options as well as have peer review functions for their area of expertise.

Figure 2.7. Risk communication and consultation.

Monitoring and review

(ISO 31010:2009 4.3.6: Monitoring and review)

Scientific and policy—advisory processes play a key review role in setting risk criteria,
defining the ecological basis for management, and assessing the risks and
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management options. It also includes the functions of the competent authority and
the operational aspects of managing the process and management plan
implementation. Following the principles of adaptive management, performance and
effectiveness audits and environmental effects monitoring are used to ascertain if the
management plan is meeting ecosystem management objectives. An audit is a
planned, independent, and documented evaluation to determine whether an agreed
management plan and control or mitigation measures are being implemented.
Coupled with environmental effects monitoring, it ascertains the effectiveness of the
implementation as well as the performance of the institutions and processes in the
administration of the plan. The monitoring can be separated into surveillance
monitoring whereby the system is checked for irregularities, and compliance
monitoring, whereby the operational body must report to the competent authority
the results of the licence/authorization monitoring, followed by corrective action.

When non-conformities related to a specific management measure are continuously
found, the risk management measures and strategies may need a complete review. In
some cases, the risk assessment statistical assumptions and methods may also need to
be reviewed to ensure the success of remedial action.
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Implementation phase. Apply and adapt EBM:

e monitor, evaluate, and adapt;
e continue to communicate and educate;

e secure sustainable financing for EBM implementation.

In this framework, the key elements of the “Visioning phase” can be connected to the
“Establishing the context” step of the ISO risk management process. The key
elements of the “Planning phase” can be connected to the “Risk assessment” step,
where ecosystem assessments and management options are identified for priority
environmental effects. Finally, the key elements of the “Implementation phase” can
be connected to the “Risk treatment”, “Communication and consultation”, and
“Monitoring and review” steps, with a particular focus on environmental effects
monitoring and performance audits of the implemented plan. Although connecting
ISO and EBM approaches is not completely aligned, this UNEP document provides a
practical guide to bringing together the two approaches. In both approaches, each
step is inherently iterative as governance policy discussions, stakeholder
consultations, and expert advice inform the risk management process.

Further reading

Ehler, C., and Douvere, F. 2007. Visions for a Sea Change. Report of the First International
Workshop on Marine Spatial Planning. Intergovernmental Oceanographic Commission
and Man and the Biosphere Programme. IOC Manual and Guides No. 46, ICAM Dossier,
3. UNESCO, Paris.

Ehler, C., and Douvere, F. 2009. Marine Spatial Planning: A Step-by-Step Approach Toward
Ecosystem-Based Management. Intergovernmental Oceanographic Commission and Man
and the Biosphere Programme. IOC Manual and Guides No. 53, ICAM Dossier No. 6.
UNESCO, Paris.

Farmer, A., Mee, L., Langmead, O., Cooper, P., Kannen, A., Kershaw, P., and Cherrier, V. 2009.
The Ecosystem Approach in Marine Management. EU FP 7 KNOWSEAS Project. ISBN
0952908956. Available online at http://www.knowseas.com/links-and-data/project-
publications/D2_4_final.pdf/view.

ICES. 2005. Guidance on the Application of the Ecosystem Approach to Management of
Human Activities in the European Marine Environment. ICES Cooperative Research
Report No. 273. 22 pp.

UN. 2009. Training Manual: Ecosystem approaches to the management of ocean-related
activities. United Nations Publication Sales No. E.10.V.11. 275 pp.
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Ecosystem. An ecosystem is a system in which the interaction between different
organisms and their environment generates a cyclic interchange of materials and
energy. Context: groups of organisms and the physical environment they inhabit.
Three main types of ecosystem assets are recognized in the SEEA: terrestrial
ecosystems, aquatic ecosystems, and atmospheric systems.

Environment. The environment is the totality of all of the external conditions
affecting the life, development, and survival of an organism. Context: the naturally
produced physical surroundings on which humanity is entirely dependent in all its
activities. The various uses to which these surroundings are put for economic ends
are called environmental functions.

Environmental activities. Activities which reduce or eliminate pressures on the
environment and which aim at making more efficient use of natural resources.

Environmental debt. Environmental debt is the accumulation of past environmental
impacts of natural resource depletion and environmental degradation owed to future
generations. Context: unremedied degradation, which carries forwards to a future
period.

Environmental degradation. Environmental degradation is the deterioration in
environmental quality from ambient concentrations of pollutants and other activities
and processes, such as improper land use and natural disasters.

Environmental effect. An environmental effect is the result of environmental impacts
on human health and welfare. The term is also used synonymously with
environmental impact.

Environmental functions. Functions provided by the environment corresponding to
the various uses to which naturally produced physical surroundings are put for
economic ends. Three types of environmental functions are distinguished: resource
functions, sink functions, and service functions. Context: environmental functions
refer to environmental services, including spatial functions, waste disposal, natural
resource supply, and life support.

Environmental impact. Environmental impact is the direct effect of socio-economic
activities and natural events on components of the environment.

Environmental indicator. An environmental indicator is a parameter, or a value
derived from parameters, that points to, provides information about, and/or
describes the state of the environment, and has a significance extending beyond that
directly associated with any given parametric value. The term may encompass
indicators of environmental pressures, conditions, and responses.

Environmental media. Environmental media are abiotic components of the natural
environment, namely, air, water, and land.

Environmental protection. Environmental protection is any activity to maintain or
restore the quality of environmental media by preventing the emission of pollutants
or reducing the presence of polluting substances in environmental media. It may
consist of (i) changes in the characteristics of goods and services, (ii) changes in
consumption patterns, (iii) changes in production techniques, (iv) treatment or
disposal of residuals in separate environmental protection facilities, (v) recycling, and
(vi) prevention of degradation of the landscape and ecosystems.

Environmental quality standard. An environmental quality standard is a limit for
environmental disturbances, particularly from ambient concentration of pollutants
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and wastes that determines the maximum allowable degradation of environmental
media.

Environmental quality. Environmental quality is a state of environmental conditions
in environmental media, expressed in terms of indicators or indices related to
environmental quality standards.

Environmental services. Environmental services refer to qualitative functions of
natural, non-produced assets of land, water, air (including related ecosystem), and
their biota. There are three basic types of environmental services: (i) disposal services,
which reflect the functions of the natural environment as an absorptive sink for
residuals; (ii) productive services, which reflect the economic functions of providing
natural resource inputs and space for production and consumption; and (iii)
consumer or consumption services, which provide for physiological as well as
recreational and related needs of human beings. Context: these services include the
provision of raw materials and energy used to produce goods and services, the
absorption of waste from human activities, and the basic roles in life support and the
provision of other amenities, such as landscape.

Environmental theme. A specific environmental phenomena or concern: greenhouse
effect, ozone layer depletion, acidification, eutrophication, etc. Various residuals are
converted into theme equivalent using conversion factors.

Monitoring (environmental). Monitoring is the continuous or frequent standardized
measurement and observation of the environment (air, water, land/soil, biota), often
used for warning and control.

Sustainable development. Sustainable development refers to development that
meets the needs of the present without compromising the ability of future
generations to meet their own needs (World Commission on Environment and
Development, 1987). It assumes the conservation of natural assets for future growth
and development.

Further reading

Atkins, J. P, Burdon, D., Elliott, M., and Gregory, A. J. 2011 Management of the marine
environment: integrating ecosystem services and societal benefits with the DPSIR
framework in a systems approach. Marine Pollution Bulletin, 62(2): 215-226.

Elliott, M., Burdon, D., Hemingway, K. L., and Apitz, S. 2007. Estuarine, coastal, and marine
ecosystem restoration: confusing management and science—a revision of concepts.
Estuarine, Coastal and Shelf Science, 74: 349-366.

Golley, F. B. 1990. Love of the land. Landscape Ecology, 4: 81-82.

World Commission on Environment and Development (Brundtland Commission). 1987. Our
Common Future. Oxford University Press, Oxford, UK.
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applications. Furthermore, the anagram has been extended to DPSIRR to include
recovery as the results of response actions.

Further reading

Atkins, J. P., Burdon, D., Elliott, M., and Gregory, A. J. 2011. Management of the marine
environment: integrating ecosystem services and societal benefits with the DPSIR
framework in a systems approach. Marine Pollution Bulletin, 62(2): 215-226.

DEDUCE. 2002. Indicators Guidelines: To Adopt an Indicators-Based Approach to Evaluate
Coastal Sustainable Development. DEDUCE Consortium. Available online at
http://www.deduce.eu/PDF-NewsLetter/indicators_guidelines.pdf.

KnowSeas. 2011. Knowledge-based Sustainable Management for Europe's Seas. European
Commission. Environment Theme of the 7th Framework Programme for Research and
Technological Development.

OECD InterFutures Study Team. 1979. Mastering the Probable and Managing the
Unpredictable. Organisation for Economic Co-operation and Development and
International Energy Agency, Paris.

UNESCO. 2006. A Handbook for Measuring the Progress and Outcomes of Integrated Coastal
and Ocean Management. IOC Manuals and Guides No. 46; ICAM Dossier, 2. UNESCO,
Paris.
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ecosystem sustainability policies and programmes, which provides direction as to the
ecosystem management outcomes.

Further reading

Canada. 1996. Oceans Act. Government of Canada. Available online at http://laws-
lois justice.gc.ca/eng/acts/O-2.4/page-1.html.

EU. 2008. Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008
establishing a framework for community action in the field of marine environmental
policy (Marine Strategy Framework Directive). Official Journal of the European Union,
25.6.2008. L 164/19.

Quality assurance checklist

e What are the legislative instruments under which the competent authority
is accountable to implement an ecosystem-based management approach?

6.2 Ecosystem sustainability policy

(ISO Guide 73: Internal)

Based on a mandate of the competent authority, strategic policy objectives or
overarching goals are the key to properly setting the scope of such a risk
management exercise. In ecosystem-based management, overarching goals are often
expressed in terms of sustainable development (OECD: Sustainable development),
protection, or conservation objectives set at the ecosystem level (OECD: Ecological
approach to sustainable development). Such overarching goals are then used to
establish ecosystem management outcomes that subsequently frame the
environmental effects risk criteria (ISO Guide 73: Risk criteria) and the needed
management strategies to avoid the effects (OECD: Environmental protection). Often
the sustainability policy is derived at the level of a national body that has some
control over the successive competent authorities.

Further reading

Canada. 2002. Canada's Oceans Strategy: Our Oceans, Our Future Oceans Act. Fisheries and
Oceans Canada, Oceans Directorate, Ottawa. 36 pp.

DFO. 2007. Guidance Document on Identifying Conservation Priorities and Phrasing
Conservation Obijectives for Large Ocean Management Areas. DFO Canadian Science
Advisory Secretariat, Science Advisory Report, 2007/010.

EU. 2008. Directive 2008/56/EC of the European Parliament and of the Council of 17 June 2008
establishing a framework for community action in the field of marine environmental
policy (Marine Strategy Framework Directive). Official Journal of the European Union,
1.164/19.

US Council on Environmental Quality. 2010. Final recommendations of the Interagency Ocean
Policy Task Force, July 19, 2010. 96 pp.

Quality assurance checklist

e What are the policy objectives as they pertain to an ecosystem-based
management approach?


http://laws-
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6.3

ICES Cooperative Research Report No. 313

Ecosystem management outcomes
(ISO Guide 73: Risk)

As part of the visioning phase that establishes the foundation for ecosystem-based
management (UNEP 2011), ecosystem management outcomes describe the expected
results of existing or future implemented management strategies (OECD:
Environmental quality). The outcomes set the stage for the types of environmental
effects to be avoided and the implicated drivers or pressures that need to be
managed. Outcomes are developed in consultation with external partners and
stakeholders to reflect values and risk perceptions (ISO Guide 73: Risk perception).
The wording should provide the basis for framing the risk criteria (ISO Guide 73:
Risk criteria) and the indicators (OECD: Environmental indicator) to determine if the
management strategies are achieving their respective outcomes. These should follow
the SMART objectives being specific, measurable, achievable, realistic, and time-
bounded.

The European Union good environmental status (GES) criteria can be used as an
example of a comprehensive list of outcomes that are based on 11 interlinked
descriptors covering the functioning of the system.

Key reference

EU. 2010. Commission Decision of 1 September 2010 on criteria and methodological standards
on good environmental status of marine waters [notified under document C(2010) 5956]
(Text with EEA relevance 2010/477/EU). Official Journal of the European Union, L 232/14.

Ecosystem management outcomes are the starting point for developing
environmental effects risk criteria and management strategies. The EU GES
descriptors can be used as the endpoint of multiple cause-and-effect pathways
connecting drivers to their pressures, their environmental effects, and subsequent
ecosystem impacts to the GES. The integrative descriptors relate to trophic pathways,
biodiversity, and seabed integrity, whereas other descriptors relate to individual
pressures such as litter or noise. The following are the 11 descriptors of the GES.

Descriptor 1. Biological diversity is maintained. The quality and occurrence of
habitats and the distribution and abundance of species are in line with prevailing
physiographic, geographical, and climate conditions.

Descriptor 2. Non-indigenous species introduced by human activities are at levels
that do not adversely alter the ecosystem.

Descriptor 3. Populations of all commercially exploited fish and shellfish are within
safe biological limits, exhibiting a population age and size distribution that is
indicative of a healthy stock.

Descriptor 4. All elements of the marine foodwebs, to the extent that they are known,
occur at normal abundance and diversity and levels capable of ensuring the long-
term abundance of the species and the retention of their full reproductive capacity.

Descriptor 5. Human-induced eutrophication is minimized, especially adverse effects
thereof, such as losses in biodiversity, ecosystem degradation, harmful algal blooms,
and oxygen deficiency in bottom waters.

Descriptor 6. Sea-floor integrity is at a level that ensures that the structure and
functions of the ecosystems are safeguarded and benthic ecosystems, in particular,
are not adversely affected.
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Descriptor 7. Permanent alteration of hydrographical conditions does not adversely
affect marine ecosystems.

Descriptor 8. Concentrations of contaminants are at levels not giving rise to pollution
effects.

Descriptor 9. Contaminants in fish and other seafood for human consumption do not
exceed levels established by community legislation or other relevant standards.

Descriptor 10. Properties and quantities of marine litter do not cause harm to the
coastal and marine environment.

Descriptor 11. Introduction of energy, incdluding underwater noise, is at levels that do
not adversely affect the marine environment.

Further reading

Borja, A., Elliott, M., Carstensen, J., Heiskanen, A-S., and van de Bund, W. 2010. Marine
management —towards an integrated implementation of the European Marine Strategy
Framework and the Water Framework Directives. Marine Pollution Bulletin, 60: 2175-
2186.

US EPA. 2001. Planning for Ecological Risk Assessment: Developing Management Objectives.
EPA/630/R-01/001A. 87 pp. Available online at http://cfpub.epa.gov/ncea/raf/pdfs/eco_
objectives-sab_6-01.pdf.

Quality assurance checklist

e What are the ecosystem management outcomes that are linked to the
policy objectives?

e  Who within the organization has the authority to approve the ecosystem
management outcomes?

6.4 Ecological unit

(ISO Guide 73: External)

The ecological unit sets the ecosystem geographical boundaries for the risk
management initiative. The ecological unit is also the ecological basis for identifying
inherent ecosystem vulnerabilities (OECD: Ecological amplitude) and in defining the
environmental effects risk criteria (OECD: Environmental effect, ISO Guide 73: Risk
criteria). The ecological unit should be identified along ecological criteria that
includes the physical (OECD: Environmental media), chemical, and biological
components and processes occurring in a given space and time (OECD: Ecosystem,
OECD: Environment). In this framework, the ecological unit defines the scale of the
risk management initiative (OECD: Ecological footprint). It can be at a localized scale,
such as a lake or river, or a very large scale, such as an estuary, coastal zone, or ocean.

Further reading

DFO. 2009. Development of a Framework and Principles for the Biogeographic Classification of
Canadian Marine Areas. DFO Canadian Science Advisory Secretariat, Science Advisory
Report, 2009/056.

Spalding, M. D., Fox, H. E.,, Allen, G. R,, Davidson, N., Ferdafia, Z. A., Finlayson, M., Halpern,
B.S., et al. 2007. Marine Ecoregions of the World: A Bioregionalization of Coastal and Shelf
Areas. Bioscience, 57(7): 573-583.

UNESCO. 2009. Global Open Oceans and Deep Seabed (GOODS)-Biogeographic
Classification. UNESCO-IOC Technical Series, 84, Paris. 89 pp.


http://cfpub.epa.gov/ncea/raf/pdfs/eco_
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Wilkinson, T., Wiken, E., Bezaury-Creel, J., Hourigan, T., Agardy, T., Herrmann, H., et al. 2009.
Marine Ecoregions of North America. Commission for Environmental Cooperation.
Montreal, Canada. 200 pp.

Quality assurance checklist

e What criteria and classification system have been used to establish the
ecological unit and its boundaries?

Environmental effects risk criteria
(ISO Guide 73: Risk criteria)

Environmental effects (OECD: Environmental effect) are events directly caused by
pressures released by drivers of human activities that change the quality of the
environment (OECD: Environmental quality) in providing valued services (OECD:
Environmental services). Risks may also be related to naturally occurring events,
such as tsunamis or earthquakes, where risk management focuses on mitigation,
restoration, and adaptive measures. Such events can have multiple impacts at the
ecosystem level (OECD: Ecological impact) or the environmental level (OECD:
Environmental impact) in terms of social, cultural, economic, and policy
repercussions.

Based on the ecosystem management outcomes, ecological susceptibilities (OECD:
Ecological amplitude) to specific environmental effects are identified within the
boundaries of the ecological unit. Linked directly to specific pressures, the risk
criteria are expressed in terms of the potential changes in the event that an
environmental effect manifests itself (OECD: Environmental theme). These may be
expressed in terms of the level of disruption, alteration, or degradation at the
ecosystem services level (OECD: Ecosystem services). A disruption would be
considered a short-term perturbation of limited spatial scale, where the
environmental effect would dissipate upon the implementation of control or
mitigation measures of the pressure. An alteration would be considered as a change
in the habitat and biodiversity configurations, where the environmental effect may or
may not restore itself from a habitat or biota perspective once control or mitigation
measures are implemented. Degradation would be permanent loss of ecological
functions and environmental services. In all cases, ecosystem functions or
environmental services may be affected.

The following are a few examples:

e The introduction of contaminants, sediments, or nutrients may degrade the
ecosystem to the point where components are lost or services capacities are
surpassed.

e The introduction of noise may disrupt the water column habitat,
hampering marine mammals.

e Trawling or dragging of the seabed may disrupt the benthic habitat from a
structural perspective.

e The installation of permanent structures on the seabed may alter the
benthic habitat in terms of surface-area productivity.

e The introduction of non-indigenous species may alter the biota in terms of
biodiversity composition.

e The removal of biomass may disrupt the biota in terms of life cycle or
trophic productivity.









































































































