ONTARIO INSTITUTE OF AGROLOGY

TECHNICAL COMPETENCIES
ENVIRONMENT AND NATURAL RESOURCES

1. Policy, Legislation and
Regulations

1.0 Developing environmental policies, measures and standards

Review existing and/or proposed environmental policies/legislation/standards (and the rationale supporting
them) to assess implications to stakeholders, including customers, clients and suppliers.

Consult with experts, including lawyers, environmental, policy and legislative experts in public, corporate, non-
governmental organizations (NGO), and governments, regarding new or revised environmental policies and
legislation to make recommendations to regulatory authorities.

Draft new or revised environmental legislation, regulations, standards and guidelines.

Lobby legislators to develop & enforce appropriate environmental regulations, policy & standards.

Develop environmental frameworks to address policy issues across multiple jurisdictions, including legal &
legislative limitations of the various jurisdictions.

Evaluate environmental business management practices & interprovincial/international policy changes to
influence future changes in Ontario's/Canada's legislative framework.

1.ii. Interpreting/enforcing/complying with environmental regulations and standards

Interpret environmental legislation, e.g. regulations, standards, and municipal by-laws, and their implications
to specific applications.

Provide expert advice to senior management, internal staff, regulatory bodies, interest groups and the public
on matters related to disputes, compliance and other environmental issues, including processes for acquiring
regulatory approval.

Implement programs, including monitoring activities, to ensure regulatory compliance.

Define environmental performance requirements for specific jurisdictions.

Prepare compliance and regulatory reports for internal use and for filing with regulatory agencies.

Prepare regulatory applications, permits, and operational permit reports (eg. including air permits, waste
disposal permits, resource harvesting permits, etc.).

Develop plans and programs to meet regulatory requirements, including monitoring programs and employee
information and communication plans.
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1. ii. Interpreting/enforcing/complying with environmental regulations and standards (cont'd)

Evaluate compliance with environmental regulations, including the documentation of violations and non-
compliance episodes.

Enforce regulations pertaining to the environment & natural resources, including inspecting sites, patrolling,
issuing warnings, making arrests.

Conduct audits of the environmental performance of organizations and jurisdictions to determine the
adequacy of their policies and procedures, and non-compliance issues.

Negotiate the terms and approval of compliance procedures and permits, including approval of development
plans and use of technology such as Pollution Prevention, Abatement, and Control (PAC) equipment and
systems.

2. Environmental Assessments,
Remediation, Restoration and
Reclamation

Including ambient air, ground water, surface water,
soil, soil gas and sediment quality

2.1. Conducting environmental impact assessments

Assess qualitative and quantitative environmental issues, risks or problems, including their cumulative effect
and corresponding socio-economic impacts, to develop mitigative plans and measures.

Identify the geographic, social, economic, and environmental scope and parameters to be used for the impact
assessment study.

Consult with stakeholders (including regulators, municipalities, public, interest groups, Aboriginals, NGOs,
etc.) to gather information regarding the perceived impacts of development activities on the communities, the
environment and the natural resources.

Assess areas of potential impact such as biophysical, social, economic, and heritage resources.

Develop a project management plan for the impact assessment study for proposed developments, change in
facility operations, change in land use, amended or proposed new policies, etc.

Review earth and life science inventories and existing studies to determine if sufficient baseline data is
available for the impact assessment study.

Review facility/development design, production/manufacturing processes.

Prepare environmental impact assessment report(s), including mitigation, environmental protection, and
recovery plans.




2. ii. Conducting environmental site assessment (ESA) - Phase | and Il, Designated Substance
Survey

Identify the scope of site assessment project.

Review historical records for the site (e.g. site plans, fire insurance maps, legal title searches, business
directories, air photos, satellite images, etc.) to determine previous land use.

Carry out visual inspection of site and neighbouring properties to inventory/identify current operations,
evidence of discharges, visible contamination, buried tanks, dumping, etc.

Collect related information from key stakeholders (e.g. owners and staff, municipalities, regulators) regarding
land use, facility operations, permits, relevant legislation, etc.

Conduct investigation, sampling, field screening, and analysis activities (including geophysical mapping, soil
identification and logging, hydrogeologic characterization, well development, etc) of landforms, soil, ground
water, sediments, airborne contaminants, etc.

Characterize environmental aspects of site (such as ground water gradients, flow direction, soil properties)
based on interpretation of data collected during site investigation, sampling and analysis (for example,
contaminants, their concentration, general extent, migration, fate and transport).

Prepare site assessment report(s) to meet regulatory requirements, identifying potential risk and scope of
further action by appropriate stakeholders, if necessary.

Evaluate possible remediation/restoration/reclamation alternatives, taking into account costs, technological
constraints, and stakeholders' concerns.

Develop site remediation/restoration/reclamation plans and programs, including objectives, targets,
contamination description, issue resolution process, pilot requirements, time schedule, and cost estimate.

2.iii. Developing/implementing site remediation plans

Determine remediation clean-up targets to make the site fit for its intended use or return it to its original
condition (applies to all sites including watershed restoration, forestry site reclamation, mine closures, etc.).

Conduct pilot tests, including treatability studies, to assess the effectiveness of the intended remediation
method.

Review facility/development design, production/manufacturing processes.

Carry out full-scale remediation activities (e.g. thermal, biological, chemical or physical treatment,
containment, vapour extraction, excavation, etc.).

Monitor post-remediation conditions and results to assess if targets and regulatory requirements have been
met.

Prepare remediation completion report, including documentation of remediation and post-remediation
monitoring data, and review of environmental outcomes relative to standards, for submission to regulators
and stakeholders.




2.iv. Developing/implementing site restoration/reclamation plans

Investigate attributes of materials, such as physical, chemical and geotechnical, involved in the
restoration/reclamation.

Develop appropriate construction & reclamation procedures and contingency plans based on best
management practices and a minimum "footprint".

Provide environmental inspection assessment during construction and reclamation to ensure that regulatory
requirements are met and that procedures are being followed.

Monitor post-restoration/reclamation conditions and results to assess if targets and regulatory requirement
have been met.

Conduct on-site reclamation activities (including landscaping, tree planting and habitat development) using
appropriate species and procedures for re-vegetation.

Conduct on-site restoration activities e.g. restore riparian, coastal zone and wetland habitats.

Prepare site restoration and reclamation report(s) for submission to appropriate regulators and stakeholders.

3. Sampling and Analytical Work Related to
Environmental Activities

3.i. Developing environmental sampling, testing and monitoring programs

Develop environmental sampling protocols, including the frequency and timing of sampling, optimum
locations for continuous or discreet sampling, data capture systems, sampling procedures, sampling
methodology, personnel, parameter list for analysis, data quality objectives, etc.

Determine the need and scope for sampling program, including environmental indicators, and sampling
constraints (such as access to sites, fiscal or other limitations).

Modify existing sampling programs to reflect evolving environmental circumstances (e.g. changes in
parameter tests, sampling locations, sampling frequency, etc.).

Develop site specific work plans, including QA/QC methods, measuring/monitoring procedures and analytical
equipment to be used for the specific application (e.g. air, water, soil, sediments, rock, fauna, human,
workplace, etc.).

3. ii. Collecting samples and data for environmental purposes

Determine the appropriate sampling containers, protocols, preservation methods, and collection apparatus,
etc.

Deploy analytical test instruments or sampling equipment (such as data capture systems, continuous
monitoring devices, drilling cores, water bailers, etc.), including assembly and documentation of any deviation
to standard procedures.

Collect samples and specimens from air, water, flora, fauna, soil, fish, tree, human, etc., using appropriate
sampling procedures and apparatus.




3. ii. Collecting samples and data for environmental purposes (cont’d)

Use appropriate techniques to prepare (code, preserve, pretreat and transport) samples for analysis while
maintaining chain of custody requirements and sample integrity.

Perform direct measurement of physical parameters for air/water/soil, including for example, temperature,
flow rates, pressure, gaseous/particulate emissions, etc.

Maintain appropriate records and ongoing documentation pertaining to analytical work, including regulatory
documentation.

Maintain analytical test instruments and monitoring or sampling equipment as per manufacturers' user
maintenance specifications and standard operating procedures, including calibration of
instruments/equipment.

Prepare samples (other than biological) for lab analysis using techniques such as grinding, dilution or
concentration, chemical extraction, digestion and fractionation.

Prepare biological samples for lab analysis using techniques such as dissection, emulsification and tissue or
bacterial culturing.

Collect data for environmental assessment from imageries obtained from sources such as remote sensing
devices, satellite, and aerial/terrestrial/under-water cameras/sensors.

3. iii. Analyzing and interpreting environmental samples and data

Interpret analytical data to identify trends, significant changes from historical patterns, deviations, or evidence
of environmental stresses, etc.

Conduct statistical analysis of data using appropriate computer software, databases, etc.

Determine how results will be applied, for example redesigning sampling protocol, redesigning research
methodology, developing a baseline data set, etc.

Conduct quality control reviews of data collection, processing, and analysis to ensure data is 'fit for purpose’
using accepted scientific practices and proper Quality Assurance/Quality Control (QA/QC) protocols.

Prepare summary reports of analysis results using technical formats such as tables, charts, and diagrams for
integration into technical reports and/or presentation to expert and/or non-expert audience through scientific
journals, oral presentations, etc.

Analyse samples using various analytical procedures & instruments to identify &/or quantify physical,
chemical or biological properties, including pathogens, contaminants, pollutants, residues, etc.

Make required calculations & estimates including, for example, calculation of air quality indices (e.g. daily
smog ratings).




4. Waste Management Systems,
Processes and Procedures

4.i. Developing/implementing waste management plans and programs

Assess the effectiveness and applicability of waste management programs and technologies to identify, for
example, appropriate waste management solutions.

Identify optimum methods for the segregation and physical handling of materials at waste management
facilities and/or in landfills.

Establish procedures, such as Corporation Support and Recycling, for residential and commercial waste
handling by a municipality or private company, including recycling programs.

Develop waste management plans, including waste reduction programs, that address the needs of specific
industries, organizations, departments, institutions, etc. and incorporate applicable regulations.

Assess the cumulative effects and performance of waste management strategies.

Conduct audits of waste management facilities to assess their adequacy to process waste and meet
corporate and regulatory standards.

Implement programs for the management of hazardous and non-hazardous wastes, including: handling,
storage, collection, transportation, treatment, disposal (regarding all types of residential, municipal,
commercial, and industrial wastes, including agricultural waste, forest harvesting debris, etc.).

Ensure regulatory requirements are met in the collection, transport, storage and disposal of hazardous
wastes.

Implement 3R programs (e.g. using alternative processes, composting, waste-to energy programs, reusing
harvesting debris, spreading manure, etc.).

Analyze waste streams and volumes to determine feasibility of operations, commercial waste opportunities,
and/or waste reduction strategies.

4. ii. Monitoring waste application/disposal/reduction programs and activities

Characterize waste and waste streams.
Track waste generation: source, volume, type, location, storage, transportation and disposal.

Determine requirements of new/improved waste disposal, treatment and recycling systems (e.g. waste
volumes, types and methods of treatment).

Conduct waste audits (to determine, for example, if waste is properly managed and if material being disposed
conforms with intended use of the disposal facility/site).

Monitor (potential) emissions & discharges of waste disposal, treatment & recycling systems (e.g. waste
volumes, types and methods of treatment).




4.iii. Developing/implementing water supply and water efficiency plans and programs

Assess the quality & availability of water supply (both surface & ground water).

Develop water management programs including demand management, water conservation and water or
wastewater treatment programs.

Determine siting requirements for water wells, farm buildings, industry & feedlots considering such factors as
waste run-off patterns.

Implement demand management and water conservation programs & projects.

Provide expert advice for the development of plans for a variety of financially, socially and environmentally
acceptable water efficiency projects & programs.

Assess the environmental aspects of the design, operation and maintenance of water and wastewater
distribution systems.

Monitor the effectiveness of water/wastewater programs and water treatment equipment and processes to
meet environmental performance requirements.

5. Human and Environmental Health and
Safety and the Environment

5.i. Developing corporate environmental plans, policies and procedures

Advise senior management and other stakeholders on environmental matters related to personal and
corporate liability.

Advocate with senior management and other key stakeholders to ensure due consideration of and
commitment to environmental management and sustainable development principles and strategies.

Develop the environmental component of the organization's (or jurisdiction's) strategic plan, including the
vision, mission, programs, practices and tools that support the environmental policy.

Evaluate the potential environmental liability (and subsequent socio-economic impact) of a property as it
relates to acquisition, expansion, changes in operations, or divestiture.

Develop the organization's environmental policies, based on stakeholders input where appropriate, that
conform with legislation and technical standards/guidelines.

5. ii. Monitoring/addressing occupational and public health and safety

Evaluate the significance of environmental occupational/public hazards and safety issues as a basis for the
development of policies, programs and procedures.

Develop organizational procedures concerning environmental and occupational/public health and safety
matters.

Implement measures to mitigate the health & safety hazards associated with environmental issues created by
operations or construction activities and their by-products such as hazardous leachates, effluents and dusts.




5. ii. Monitoring/addressing occupational and public health and safety (cont’d)

Liaise with stakeholders and emergency response experts to develop emergency response plans and
procedures in cases of environmental crises such as accidental emissions, discharges, releases, explosions,
leaks or spills that could cause a threat to humans and the environment.

Monitor existing or potential environmental health hazards and stressors such as noise, energy (UV, IR,
radiation), chemical/biological pollutants in the air, water, and/or soil.

Assess the effectiveness of health and safety programs for continuous improvement of programs and results.

Develop preventative programs that help protect workers' (or the public's) health and safety in response to
environmental concerns.

Develop and implement programs to manage risk to the public.

Monitor HVAC systems relative to health and safety standards for indoor air quality.

5. iii. Implementing environmental management systems

Develop an Environmental Management System which is consistent with the organization's strategic plan and
regulatory requirements, including goals, objectives, and targets.

Advise on the selection of environmental contractors and consultants that meet the organization's policies and
regulatory standards.

Implement programs and practices that encourage accountability, for example, by integrating environmental
responsibilities into employees’ jobs.

Implement the Environmental Management System strategies and practices.

5.iv. Managing Environmental Management Systems (EMS) and practices

Use information systems to monitor and track regulatory compliance, environmental incidents, permits, waste
streams and other Environmental Management Systems requirements.

Revise Environmental Management System practices and outcomes to correct non-conformance.

5. v. Conducting environmental risk assessments

Identify hazards, opportunities or potential risks to human health, the environment, facility operation/financial
loss, legal liability, social impact, public perception through such activities as collecting source data, reviewing
literature, investigating illness/injuries, and obtaining feedback from

workers or the public.

Conduct qualitative assessment of risk by identifying the likelihood of events and the likelihood & severity of
individual consequences.

Develop site specific standards/criteria to identify & manage risk.

Develop risk management strategies, including prioritization of risks and actions to address ecological and
human risks, and to manage financial, legal, social, and public perception issues.

Assess the effectiveness of risk management activities to minimize impact on the environment and human
health.




6. Pollution Prevention, Abatement and
Control

6. i. Coordinating environmental aspects of facility design and operation

Coordinate the implementation of the environmental aspects of plans, protocols and procedures related to
facility construction and operations.

Determine the environmental aspects of the needs and requirements associated with the design and
operation of the proposed facility, plant, landfill, etc.

Develop plans, protocols and procedures to address the environmental aspects of facility design,
construction, operation and closing.

Implement measures to correct environmental or safety problems relative to the facility or operation site.

6. ii. Implementing pollution prevention, abatement and control (PAC) methods

Assess operations & processes for potential pollution problems (involves identifying contaminant sources,
determining their characteristics and the severity of the problem.

Monitor the effectiveness of PAC solutions, and the performance of installed PAC equipment, systems and
technologies.

Implement PAC methods/solutions to prevent, abate, control & reduce pollution, contamination or emissions
(e.g. devise ways to prevent contamination of water by agri-chemicals or petroleum products).

Develop improvements that will make the products (or the processes in which they are used or by which they
are made) safer or more environmentally acceptable.

Develop recommendations for the best Pollution Prevention, Abatement, and Control (PAC) measure(s),
including the evaluation of control options versus process changes such as treating discharges versus
upgrading the processes that created them.

6. iii. Mitigating climate change impacts

Develop greenhouse gas emissions/climate change reports.

7. Strategic Partnering, Planning, Monitoring &
Reporting for Sustainability

7. i. Liaising and Partnering with Stakeholders

Liaise with stakeholders (e.g. governments, private sector, environmental experts, farmers, producers,
NGOs, culturally diverse groups, communities, etc.) to collaborate on stewardship and sustainability issues
and concerns (e.g. broad-based habitat preservation and management practices and ecological fiscal
reform).




7.i. Liaising and Partnering with Stakeholders (cont’'d)

Develop partnerships with key stakeholders (e.g. industry, governments, academic, public, and various
interest groups) to address environmental sustainability and stewardship issues and concerns.

Identify ethical and cultural concerns regarding the social, cultural, spiritual, and economic valuing (such as of
specific natural resources), and the implications for informed decision making regarding sustainability.

Build consensus regarding the goals and time lines of sustainable development initiatives (e.g. use of natural
resources), considering the competing interests of stakeholders (e.g. increased productivity or harvesting,
protecting habitats, access and rights to land, etc.).

Develop partnership and stewardship agreements which incorporate sustainable development guidelines,
indicators, targets and processes for measuring progress related to specific environmental issues.

Secure partnerships involving industry joint ventures, environmental consulting and/or environmental
technology transfer with other countries.

7. ii. Developing sustainable development indicators, plans and strategies

Identify best practices and guiding principles (such as Bellagio Principles) for sustainable environmental
development.

Provide technical input to the development of positions on environmental issues and sustainable development
plans, in areas such as reasonable timelines, priority actions, indicators towards progress, etc.

Develop a framework and policies for identifying sustainable development approaches and solutions which
balance social, economic and environmental needs, with input from key stakeholders.

Evaluate the economic, environmental and social implications (short and long term) of potential sustainable
development initiatives.

Create sustainable development plans (e.g. long-term, municipal master plans), that take into consideration
holistic, integrated, ecosystem-based management strategies.

7. iii. Implementing/monitoring sustainable development strategies and programs

Implement sustainable development strategies, including the promotion of sustainable development practices
(such as "green building" and sustainable communities).

Monitor the changing needs of stakeholders and the effectiveness of sustainable development strategies over
short and long timelines to determine if strategies, targets and/or timelines need to be modified.




8. Natural Resources Planning &
Management

8. i. Developing plans & programs for ecosystem & habitat preservation and/or the
management of natural resources

Investigate significant occurrences and changes that may signal the need for a resource management and/or
ecosystem preservation plan.

Seek input from technical specialists (e.g. biologists, taxonomists, modelers, etc.) and other stakeholders
(governments, NGOs, aboriginal peoples, etc.) with respect to the resource management and habitat
protection (such as the identification of important habitat sites).

Determine the resources and partnerships required to implement a natural resource management/
conservation plan (e.g. funding mechanisms, services).

Formulate integrated natural resource and/or ecosystem & habitat management plans (including interim
management plans for public consultations) and programs to address identified preservation and
conservation needs.

Identify criteria, in collaboration with stakeholders, for evaluating proposals and land-use plans to determine
impacts of changes in use of land resources such as conversion of agricultural land to urban use.

Develop long term integrated land-use plans (for urban, recreational, industrial, and agricultural uses) that
include strategies (such as landscape ecology) to minimize adverse environmental impact.

Establish indicators of the health of ecosystems, based on established baseline data or extrapolations from
similar ecosystems.

Determine opportunities, options, and targets for increased productivity, utilization or yield of natural
resources.

Use models and data (such as projections of population growth, municipal infrastructure needs, and
increased demand for resource-based commodities) to forecast the environmental impact of long-term
requirements for land resources such as parks, natural recreation sites, agricultural land, and urban
development.

8. ii. Conducting studies related to ecosystem & habitat preservation and/or the
management of natural resources

Carry out comprehensive inventory of natural and physical resources.

Define data (e.g. age, size, structure of population, genetics, distribution, migration patterns, abundance,
water temperature, environmental factors, etc.) to forecast future state of natural resources, such as fish
populations.

Identify the impact of development/exploration/exploitation activities on the biodiversity of surrounding natural
habitats (such as the "downstream" impacts of agricultural activities on surrounding soil and water).

Evaluate the capability of target sites to sustain restoration, rehabilitation and/or enhancement activities (of
fisheries, forestry, etc.).

Conduct baseline studies of specific ecosystem(s) and/or natural resource(s) by completing an inventory to
characterize ecosystems and natural resources, and/or to determine suitability for an intended use.




8. ii. Conducting studies related to ecosystem & habitat preservation and/or the
management of natural resources (cont’d)

Prepare baseline report including gap analysis report where baseline data is incomplete, interpretation of
baseline data and development of recommendations for consideration by stakeholders and decision makers.

Determine how and to what extent the natural resource can be modified (e.g. soil tilled, forest harvested)
based on its characteristics.

8. iii. Implementing programs & practices related to ecosystem & habitat preservation
and/or the management of natural resources

Implement ecosystem and habitat preservation projects and practices (such as preservation of fish and
wildlife habitats and restoration in lakes, rivers, streams, wetlands, marshlands, etc.) to protect and conserve
the biodiversity and health of ecosystems.

Advise producers on the full range of sustainable resource utilization and harvesting practices and
techniques, such as soil conservation/enhancement technologies (e.g. tillage options, measures to prevent
wind and water erosion, crop rotation, cropping systems, nutrient management, residue management).

Implement agricultural land conservation practices (such as preventing wind or water erosion, maintaining soil
organic matter, correcting or controlling soil salinity problems, etc.) to conserve the availability and productivity
of agricultural land.

8. iv. Monitoring/evaluating effectiveness of programs & practices related to ecosystem &
habitat preservation and/or the management of natural resources

Continuously monitor soil, water, flora, fauna, and field conditions in ecosystems.

Assess the effectiveness of conservation and preservation practices, including the interpretation of monitoring
data and the validation of conclusions with experts in the field (e.g. government agencies, harvesters,
industry, and non-governmental organizations).

Monitor inventories of natural resources (including land) and species biodiversity to continually improve the
conservation and preservation practices of these resources.

9. Environmental Research & Technology
Development

9. i. Designing/developing environmental research & development proposals, programs and
projects

Conduct review of literature and existing data pertinent to the potential research program/project.

Identify research priorities and opportunities for funding, considering financial viability and other indicators
such as, current environmental conditions, scientific knowledge gaps, need for industrial improvements,
socio-economic and cultural factors.




9. ii. Conducting environmental research/publishing results

Critique reports, proposals and publications of peers.
Develop specific research methodologies and protocols.
Develop recommendations for the application of research findings.

Provide expert guidance to others who may be assisting with the research within or outside the organization.

10. Environmental Communications &
Public Awareness

10. i. Developing/Implementing environmental communications & awareness programs

Act as the organization's spokesperson concerning environment-related issues and inquiries (e.g. health &
safety, contamination of air, water, soil, ground water, etc.).

Provide technical input into the development of marketing and communication plans, materials and/or
presentations.

Assess the effectiveness of environmental communications/awareness programs in attaining the goals.
Develop proposals for approval &/or funding of environmental communication/awareness programs.

Make presentations to a variety of audiences (including schools, and community and non-governmental
organizations) to build awareness of environmental issues, concerns and/or programs (e.g. the health-related

effects of chemical enhancements to agricultural food production).

Develop content of environmental awareness programs designed, for example, to encourage and reward
environmentally responsible behaviour.

Establish goals for the communication/awareness program and ways to measure effectiveness of outcomes
in attaining the goals.

Collect information on the topic at hand (e.g. literature review, interviews, investigation, surveys, expert input,
public opinion polls).

Identify constraints, sensitivities, or opposing views and means to address them so that the message reaches
the designated target audience(s) (using a variety of formats such as printed materials, videos, internet, CD

ROMs), and addresses the environmental concern(s).

Champion the program and its implementation with media, outside audiences, organizations, etc.

10. ii. Presenting expert information on environmental matters

Participate as a speaker, panelist, withess, or expert in conferences, public forums to address
environment-related topics and issues, or hearings (such as defending the Environmental Impact
Assessment report).




10. ii. Presenting expert information on environmental matters (cont'd)

Provide technical advice for selection of content and speakers for conferences, seminars, meetings, focus
groups, and public consultations and forums to address environment-related topics and issues.

Provide technical advice for the development of appropriate communications/public relations strategies to
address employee and public concerns about environmental issues and risks.

Manage media relations concerning environmental matters.

Prepare final proceedings of conference for participants (e.g., written or electronic).
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