Post commercial Monitoring of LMOs released into the environment

INTRODUCTION





Post commercial environmental monitoring is an activity undertaken after a decision has been made allowing the release of an LMO into the environment.  Decisions made in accordance with the Cartagena Protocol on Biosafety will be based on a risk assessment conducted in accordance with Annex III.  The Roadmap is intended to be supplemental, nonbinding guidance meant to further elaborate Annex III and its principles, methodology and points to consider. As such, this document is intended to provide guidance supplemental to that which is in the Roadmap on the issue of post commercial monitoring of an LMO.   




OBJECTIVE AND SCOPE  

The aim of this guidance is to provide practical, comprehensive, science- and experience-based information useful for developing, implementing and interpreting post commercial monitor plans for LMOs intentionally released into the environment in line with the provisions and objective of the Protocol. It includes fundamental background information on monitoring as well as  points to consider related to designing monitoring and evaluating results. In addition, other considerations are raised that may be helpful.
This guidance recognizes that there are two types of post commercial activities related to LMOs intentionally released into the environment that are broadly recognized as “monitoring”.  Approaches to monitoring have been grouped into: hypothesis driven, which is often referred to as “case-specific monitoring” (CSM); and passive methods which are known as “general surveillance” (GS) in the EU.   The authors recognize that GS is currently prescribed in the EU with the intended purpose to “identify the occurrence of unanticipated adverse effects of the GM plant or its use, on human health or the environment, that were not anticipated in the ERA” (Cite EFSA Guidance).  Within the EU, GS applies a “general hypothesis” that a LM Plant “may have unanticipated adverse effects on protected and valued entities of the environment including biodiversity, sustainable production and ecosystem services and functions”.  However, the protocol does not prescribe any requirement for monitoring.  As such, this document will be restricted to CSM, and refers those interested in the EU’s description and application of GS to EFSA guidance.  

Finally, this document does not cover the activity of monitoring field trials, which is typically a consideration of pre-market, regulated releases.



PLANNING AND CONDUCTING A MONITORING PROGRAM
The risk assessment is the essential source of information on the LMO to be used in planning a regulatory-required monitoring program.  In addition, authorities balance the cost of imposing monitoring with the residual uncertainties within the risk assessment.  Alternatives to monitoring include refinements of the risk assessment based on specific hypotheses that can be tested and/or risk management actions that can be taken after a LMO has been approved for commercial release. 
Using the final risk assessment in the context of a country’s environmental protection goals, a clearly articulated risk hypothesis should be posed.  Based on the formulated hypothesis(es), a scientifically sound plan including statistical methodology, spatial and temporal aspects and endpoints should be developed and agreed upon by both the regulator and the registrant.  Frequently encountered challenges in planning monitoring include: accounting for normal biological variability, accounting for natural dynamism related to the environment, determining causation with high certainty and identifying mechanism to address controversy related to interpreting results. 



In conclusion, in planning a monitoring program a risk assessor may, on a case-by-case basis, and depending on whether the national biosafety legislation or policies have any requirements to this effect, make a recommendation for the implementation on monitoring that is based on a plan agreed upon by both the regulator and the registrant.  The hypothesis(es) to be tested in the monitoring should be formulated based on the information and residual uncertainties described in the risk assessment.  In addition, the plan should be practicable, cost effective, of defined spatial and temporal scope and lead to clearly interpretable results needed by a regulator for the regulatory purpose at hand. Non-scientific issues like confidential information, who bears the costs and appropriateness of those who will conduct the monitoring are also important points to consider in planning a monitoring program.  
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POINTS TO CONSIDER 
PLANNING FOR MONITORING
1. The identification of potentially affected protection goals.
The monitoring program must target environmental attributes that should be protected from harm.  In addition, evidence from the risk assessment is used to formulate a hypothesis to be tested that is related to the protectiong goal(s).   
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2. Identification and description of appropriate monitoring methods and establishment of baselines (“how to monitor and who should monitor?”)  


The choice of monitoring methods is largely dependent on the hypothesis that is formulated accounting for factors such as biological variability, natural changes that occur in the environment that are not related to the LMO and proof of causation.  Another important consideration in planning is who should conduct the monitoring.  A regulatory authority must consider whether an agency, consultant or other party have the capacity to conduct the program and report the results in a manner that is compliant with the regulatory and legal framework.
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3. Duration and scale of the monitoring activities (“how long to monitor?”)

The duration and scale of the monitoring will depend on the type of hypothesis that must be tested.  Multi year monitoring is costly, but may be necessary if the risk hypothesis requires extended temporal duration.  Similarly, larger scale monitoring will also usually involve high costs and embrace greater variability.  The duration and scale of the monitoring strategy may further vary for each proposed parameter and/or methodology required to achieve relevant scientific information. 
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REPORTING AND INTERPRETING MONITORING INFORMATION

1.  Reporting of results from monitoring

The monitoring program should include a plan of how the results of the monitoring activities are to be communicated. Such a reporting plan can include, for instance, (i) the periodicity of the reports, (ii) a description of the program undertaken and methods used, (iii) a list of the parties involved, and (iv) conclusions and regulatory recommendations. 
2. Interpreting results from monitoring
Within a reporting mechanism, a regulatory authority should provide a clear interpretation of the results and the regulatory action to be taken as a result.  Since monitoring is both a scientific and regulatory undertaking, the report should clearly describe how the scientific result relates to the original regulatory need for monitoring.  In cases where the protection goals are no well understood or may be controversial, strict scientific interpretations may be insufficient to the public.  Nevertheless, scientific data must be explained in a context of regulatory decisions guided by national laws.
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� See CBD, Article 7 


� See Roadmap for Risk Assessment, ”Overarching issues” and Step 5 of ”Conducting the Risk Assessment”.


� This may be particularly useful for releases of approved for experimental/field testing purposes where the LMO is evaluated incrementally over successive scales of release, but also applicable for large scale environmental releases.


� See Cartagena Protocol, Article 10 p6, Article11 p8, Article 12 p1


� See Roadmap and Annex III p8 (x)


� See Roadmap, ”Overarching issues”


� Article 16, paragraph 4.


� Roadmap for Risk assessment, Step 1 Rationale


� See articles 17 and 25.





