Post-release Monitoring and long-term effects of LMOs released into the environment

	PREFACE 

(*Note: This preface is here only as orientation for the reader to the initial draft of this guidance document. It is not intended to appear in the final version.)
The target audience for this guidance is mainly those in countries who lack elaborated guidance and/or experience with monitoring within their biosafety framework. Therefore, our fundamental aim must be clear, easy to follow language in the explanation of concept, principles and tools for the implemenation of a Monitoring Plan. As monitoring activities do not occur outside of the risk analysis framwork, the interaction and interrelations must be clearly presented if the guidance is to be actionable by the user.

Lastly, it is important to keep in mind what kind of document we are producing. The aim is to give “guidance”, that is, what we believe is sound advice on how monitoring of LMOs should be conducted (and not how it must be conducted),which may be informed by the practice of particular countries rather than merely a factual desciption of how monitoring is conducted in those countries. Accordingly, for the purposes of the guidance developed here, the use of the word “should” is included where if relates to our advice, or legally binding issues, or widely accepted scientific laws or principles. The use of the word “may” is included where it relates principally to “points to consider”, where flexibility in which points are applicable or appropriate in the specific case, or the consdieration of additional or future points not mentioned in the guidance. This is completely in line with the way these words are used in  other international guidance documents on GMOs, including EFSA and OECD.


INTRODUCTION

The Ad-Hoc Technical Expert Group Risk Assessment and Risk Managment decided in its third meeting to undertake the development of guidance on post-release monitoring and long-term effects of LMOs released into the environment in order to provide useful, actionable 
guidance for post-release monitoring and long-term effects of LMOs released into the environment
.

Under the Cartagena Protocol on Biosafety, an application for approval of a transboundary movement and enviromental release of an LMO should be preceded by a case-specific risk assessment. Within the risk assessment methodology laid out in Annex III of the Protocol, monitoring of LMOs is a possible means to address uncertainties concerning the level of risk of an LMO, and may further be used in conjunction with risk management
. That is, monitoring may play an important role forsafeguarding “the conservation and sustainable use of biological diversity, taking into account human health” after a consent for environmental LMO release is made. However, the Protocol itself provides no guidance or  criteria on when monitoring should be required, what should be monitored, or how the monitoring should be conducted. Further,  monitoring of potential long term effects of LMOs  released into the environment is not addressed specifically in the Protocol, yet has been identified as an area of concern requiring further elaboration
. 

Provisions for monitoring also applicable under the Protocol are elaborated in the parent document, the Convention of Biological Diversity. Article 7 on Identification and Monitoring mandates the identification and monitoring of components of biological diversity important for its conservation and sustainable use by identifying processes that may have adverse effects, and monitor for these effects via sampling
. Article 8, on In-situ Conservation calls specifically for Parties to “establish and maintain means to regulate, manage, control the risks associated with the use and release of living modified organisms”, where monitoring may be a useful tool for such ends.

The “Roadmap for Risk Assessment” provides elaborated guidance on the risk assessment process, and specific considerations in the conduct of a risk assessment itself. With respect to monitoring,  data generated from any of the steps in the pre-release assessment can be useful in the formulation of hypotheses on possible adverse effects that may be addressed post-release through monitoring.The Roadmap further specifies the instances when monitoring may be useful: 

“Monitoring can be applied as a tool to detect unexpected and long-term adverse effects. Monitoring can also be a means to reduce uncertainty, address assumptions made during the risk assessment and to validate its conclusions on a wider (e.g. commercial) level of application and to establish a causal link or pathway between LMOs and adverse effects. Monitoring may also be used as an instrument providing for effective risk management, including the detection of adverse effects before the consequences are realized.”


Monitoring, may be used for addressing or evaluating uncertainties associated with the assesment of risks, the appropriateness of risk management strategies, for evaluting broader impacts of LMOs not addressed in the risk assessment within the decision-making processes as a valuable science-based learning too
l. In summary, the design and requirements accounted for in the risk assessment will largely impact the design and scope of the monitoring plan, underlining the importance of a comprehesive risk appraisal framework based on testable scenarios. 

The results of monitoring therefore may interact and inform between the risk assessment, risk management and decisionmaking as iterative and complementary processes. 
(See Annex I “LMO Monitoring in the context of the Protocol”.) Lastly, the determination of when monitoring is appropriate and what should be monitored in the decision to approve environmental release of an LMO is made within processes and participation afforded for in decisonmaking under the Protocol.  
See background documents [NB: To be developed].

OBJECTIVE AND SCOPE  

While this guidance may be useful to complement LMO monitoring requirements in any existing national biosafety regulations, it is mainly targeted towards Parties without elborated monitoring requirements within their domestic legislation, or little or no monitoring experience. The aim of this guidance  is to introduce and explain the considerations and concepts for monitoring in line with the provisions and objective of the Protocol, present an framework for designing a science-based Monitoring Plan, which includes provisions for reporting, review to ensure effective and efficient use of monitoring results.To facilitate the conceputal understanding and use of this guidance, user aids are presented as Annexes at the end of the document.

The scope of this guidance applies to all LMOs and all types of possible adverse effects, (including direct or indirect, short- or long-term, immediate or delayed) from  LMOs released into the environment. The guidance here relates principally to the monitoring of environmental effects. The monitoring of animal health and human health and food and feed monitoring would require different and/or additional approaches. It should be explicitly noted that “post-release monitoring” for the purposes of this document relates to approved releases of LMOs into the environment that were part of a risk analysis and decisionmaking process, including experimental or field trial releases made within a Party’s national biosafety framework. Unintended and illegal releases may also give rise to the need to enact contingency or emergency monitoring measures related to the identification and removal of the LMO, as outlined in existing provisions in the Protocol
. In these cases, the relevant aspects of the monitoring framework suggested here would also be applicable, but in general such releases are outside of the scope of this document. 

 The general provisions outlined here should be broadly relevant, yet not all specific provisions in this guidace will apply in each scenario. This guidance should be seen as a “living” document, to be amended as needed or specified.
See background documents [NB: To be developed].

General considerations for Post-release monitoring of LMOs in relation to the Protocol

The provision for monitoring under the Protocol aims to address relevant uncertainties 

The provisions under the Objective of the Protocol and related articles allow Parties to follow a precautionary appoach when deciding on a range of appropriate actions under decisionmaking, including the use of monitoring, where the level of uncertainty 
in the risk assessment warrants such action. This is in contrast to other biosafety frameworks that are not based on the Precautionary Approach and/or may lack provisions or requirements on biodiveristy protection, as mandated by the CBD.  In these cases, such frameworks may restrict requirments for monitoring only to instances where specific adverse effects have been identified, and would not be appropriate under the pretext of the Precautionary Approach provided for in the Protocol.

(See Annex I “LMO Monitoring in the context of the Protocol”.)

See background documents [NB: To be developed].

Monitoring should begin early in the development of an LMO 

Monitoring of LMOs released into the environment during the early stages of their development (i.e. confined trials and small scale releases) can help to detect and then minimize potential adverse effects. Particularly where technical capacities and resources for comprehensive monitoring may be lacking, observations at limited release stages in the progression to approval of the LMO for wider release may help avoid the need for later risk management measures, where implementation becomes problematic. This is of particularly important where regulatory authorities are not well versed in monitoring 
of released LMOs.  Early stage monitoring of releases into the environment builds familiarity with the monitoring process under more controlled settings, where any potential adverse effect identified as unacceptable or unmanageable according to the Party’s known capacities and protection goals then can be addressed.

Adverse effects that might arise after larger scales of introduction to the environment thereby can be avoided. An incremental approval procedure of introduction, starting from contained use, through to release for field testing, and if relevant, larger scale release, could utilize monitoring as a hypothesis-generating tool to conceptualize possible adverse effects that the new LMO may pose once deregulated. The knowledge base gained by the regulatory authorities from monitoring could contribute to much more targeted, cost effective monitoring and at the same time create greater capacities and awareness of monitoring needs for Competant Authorities that may not have sufficient experience in such procedures.
See background documents [NB: To be developed].

Observation and management of long-term and cumulative effects poses specific challenges and requirements

Long term effects may be unanticipated, and thus not identified as a risk pathway within a risk assessment
. Often, long periods of observation are needed for changes to become apparent. The short time-scales of most empirical studies thereby justifies the use of monitoring because the potential for long term effects are often not adequately treated within a risk assesement. In particular, specific attention should be paid to monitoring long term or cumulative effects of LMOs. In some cases this may indicate that monitoring may need to extend beyond the consent for release. In the case of cumulative effects, their identification may require simultaneous monitoring of multiple LMOs in the same receiving environment. Lastly, long-term effects monitoring may pose a number of practical challenges, e.g. in consistency or availability of test sites or subjects over long periods, and empirical limitations (e.g. establishing a causal relation with any change identified in the monitoring program). 
See background documents [NB: To be developed].

Monitoring may be a useful means to generate further scientific information for Risk assessment, Risk management and decisionmaking

Results from monitoring may be used to evaluate the accuracy 
and utility of the  risk assessment, risk management strategies, or the decision to approve further release of the LMO. 

For risk assessment: A risk assessment often must conclude on the level of risk, yet often bases this conclusion on information that may be limited in predictive capacity, due to the nature of the information  provided (e.g. the scale or duration of release, degree of prior knowledge of the receiving environment, the exposure model considered, the experimental model chosen, etc). A recommendation for release in Step 5 of the risk assessment should follow with a description of such uncertainties (see Roadmap) that communicates to the Competent Authority the need for risk management options including monitoring. Monitoring data may be useful to verify the assumptions used to justify a recommendation for release.

For risk management: Article 16 
of the Protocol reinforces the provision for risk management measures to “regulate, manage and control risks identified in the risk assessment”
, where “measures based on risk assessment shall be posed to the extent necessary to prevent adverse effects of the living modified organism on the conservation and sustainable use of biological diversity, taking also into account risks to human health, within the territory of the Party of import.”
. Under these provisions, a number of measures may be employed, including monitoring, to effectively prevent adverse effects uncertain adverse effects 
with appropriate action. Further, monitoring may be used to help investigate whether a risk management strategy undertaken actually achieves the desired protection goals. The results and conclusions from such investigations may indicate that modifications to risk management measures, contigency measures or emergency plans outlined in the Protocol. However, monitoring itself should not be considered a means for risk mitigation 
under decisionmaking.

For decisonmaking: Monitoring may be called for to provide information on other aspects that may be impacted by  possible adverse effects of LMOs, and are addressed during the decisionmaking process. As such, other aspects or actors that may be adversely impacted by the release of an LMO may justify the request for monitoring.  For monitoring may be a component of a risk management measures enacted to address needs to prevent socio-economic impacts
 to safeguard the conservation and sustainable use of biological diversity. As part of the decisionmaking process, the call for monitoring can consider the views of those that may be affected by the release of an LMO in decisionmaking regarding the implementation of various measures that monitoring may inform with further information.

(See Annex I “LMO Monitoring in the context of the Protocol”.)

See background documents [NB: To be developed].
The capacity of theParty of import to carry out monitoring activities should be taken into account when designing a plan, to identify any additional resources  needed for capacity building

Where sufficient capacities are lacking, Article 22 outlines the provisions for capacity building for purposes of effective implementation of the provisions in the Protocol, including risk assessment and risk management. In some cases, the Competent Authority of a Party may lack the resources necessary to support or carry out specified provisions of the Monitoring Strategy. If the capacity issues are identified early enough, a Party might find some additional resources through cooperation with other Parties. As suggested in Article 22 on Capacity Building, the Party of import may seek “that Parties shall cooperate in the development and/or strengthening of human resources and institutional capacities in biosafety, for the purpose of effective implementation of this Protocol…”. 
See background documents [NB: To be developed].

The Party of import may also require the exporter to carry out the implementation and coordination of monitoring activities, and bear the costs of doing so

While each Party is responsible that risk management measures are carried out, the Applicant may be asked by the Party of Import to implement, coordinate, and provide the resources for the specified Monitoring Plan, as a pre-condition of environmental release (including the reporting and analysis of the derived information). Consistent with Article 15 (Risk Assessment), the responsibility for, and costs associated with the identification and evaluation of adverse effects through the implementation and/or coordination of a Monitoring Plan may be borne by the Applicant requesting consent for environmental release, if required by the Party of import. Where appropriate, Competent National Authorities should be integrally involved in the establishement and functioning of monitoring activities, particularly where long-term monitoring needs are called for, or existing environmental monitoring programs are utilized.

See background documents [NB: To be developed].

TYPES OF MONITORING

Monitoring can be grouped into two main types of activities, Case-Specific Monitoring and General Surveillance. 

Case-Specific Monitoring (CSM) tracks? (addresses) anticipated adverse effects identified and analyzed in the environmental risk assessment.  CSM is most closely associated with the potential adverse effects identified in Step 1 
of the risk assessment
. The evaluation of the risks of LMOs often faces a limitations to to the low predictive capacity of the information provided
 (e.g.  due to the scale or duration of observations, the species used, exposure model considered, the experimental model chosen) to forecast possible anticipated effects after environmental release. Therefore, CSM aims to provides further observational data after environmental release on whether any adverse effect identified in the risk assessment actually occur, once the LMO is released into the environment. That is, CSM serves to confirm specific hypotheses of adverse effects indeed amount to an acceptable level of risk. As a result, the CSM Plan has close links with the steps of the Risk Assessment performed in the evaluation of the identfied hazards in relation to specific protection goals and assessment endpoints that lead to decisionmaking. 

Risks assessed as extremely unlikely or negligible, particularly where the likelihood cannot be specified due to outstanding uncertainties, including lack of information, may also be addressed in the CSM Plan, if required by the Competant Authority of the Party of import. The description of uncertainties arising in the risk assessment, as recommended in the Roadmap, provides an important source of information to inform which identified effects may require CSM (see “Overarching issues in the Risk Assessment process” section of the Roadmap).

See background documents [NB: To be developed].
General Surveillance 

General Surveillance (GS) surveys for unanticipated adverse effects not identified in the risk assessment (e.g. due to the complexity of the receiving environment, uncertainties of LMO exposure over longer duration and larger scales, etc). Further, GS would also include monitoring for interactive or cumulative adverse effects that by definition could not have been anticipated in a single risk assessment (e.g. due to limited understanding of persistance, accumulation or exposure of LMOs or their products in the environment over long timeframes, indeterminate management or cultivation/release strategies of one or more LMOs, etc). As some of these unforseen effects may be indirect, delayed, or apparent only over the long term or at larger scales of exposure, it should therefore be recognized that GS will likely need to be conducted over a larger area and longer timeframe than the CSM.  Futher, GS  may begin as a hypothesis-free observation where detecting causation between the observed effects 
of the LMO may lead to testable hypotheses through further investigation. In these cases, GS may help identify and anticipate effects that may be further approached with monitoring. 
Thus, GS can be viewed as an important tool 
in decisionmaking with respect to the safeguarding of protection goals from any adverse effects of LMO release, particularly where the threats are considered serious or irreversible, but lack full scientific certainty of their occurance. Based on these scenarios, it will not always be immediately clear which types of effects should considered in CSM or GS. 
As the identification and predictability of effects may vary from case to case, what should be considered as CSM or GS should be flexible.
 In some instances (e.g. monitoring for cumulative effects), similar parameters or indicators may need to be monitored in both CSM and GS simultaneously.

In conclusion, these two types of monitoring, CSM and GS, forms the basis of a comprehensive plan to monitor for known and unknown effects of LMO under conditions of uncertainty. Monitoring thereby generates observational and experimental data that can serve as an early warning 
of such effects, or to inform further assessment, risk management strategies and decisionmaking regarding the use of one or more LMO. 
See background documents [NB: To be developed].

The description and submission of a Monitoring Plan

Determining when monitoring is required and appropriate is made by Competant Authority in the Party of import as a part of the decision-making process.  As such,  the decision to monitor relate to a number of impact issues (e.g. environmental, health, socio-economic issues, etc) related to the conservation of sustainable use of biological diversity taking into account human health, in accordance with national protection goals. Further, these decisions may include a process including a broader array of actors, including the public.

Consideration for monitoring related to the methodology for risk assessment under the Protocol is addressed in Step 5 of the risk assessment
.  The recommendation for monitoring in this case arises to address reducible uncertainties 
identified in the risk assessment
, which  would logically follow only from a conclusion that the level of risk posed by the LMO under conditions of release was found to meet the criteria for acceptbable risk.

monitoring (or other forms of risk management) may be deemed appropriate as a condition of the approved release, on a case by case basis. Ideally, the provision for monitoring, and plans for implemenation, are laid out in each countries’ legislation. Where such provisions or requirements are lacking, or in need of additional elaboration, the submission of a science-based Monitoring Plan, such as that presented below, may be useful. To facilitate the use of these guidelines in the development of a Monitoring Plan, A “reference guide for the Monitoring Plan” is included as Annex 3.
See background documents [NB: To be developed].

Submission of a Monitoring Plan

Rationale:

The Protocol provides the Party of import the right to carry out monitoring in order to address uncertainties arising the risk assessment
 or any measures to “regulate, manage, and control risks identified in the risk assessment provisions”
  and “imposed to the extent necessary to prevent adverse effects of the LMO”
. The criteria for the submission of a Monitoring Plan should be elaborated Party of import’s biosafety legislation. 

When a competent authority requires the submission of a Monitoring Plan,  the Applicant should  “describe in detail the monitoring strategy, methodology, analysis, reporting and review”
  to be implemented. This description should given at the same time as the requisite risk assessment information is submitted to the Competant authority. This description should be composed as a Monitoring Plan, that is developed on a case by case basis, taking into account the specifics of the LMO, the products, the intended use and the receiving environment in relation to the LMO. This description may utilize, as appropriate, the recommended approach below. 

See background documents [NB: To be developed].
The Monitoring Plan

Rationale:

The description of the Monitoring Plan should contain two core components: A Monitoring Strategy, and A Reporting and Use Strategy.

The Monitoring Strategy

The Competent Authority of the Party of import should specify the required information that should be inlcuded Monitoring Strategy developed by the Applicant.

The Monitoring Strategy should include a complete description of Case-specific Monitoring (CSM) 
and General Surviellance (GS) of the LMO in sufficient detail to allow practical implemenation of the corresponding activities. 

Four general catagories are outlined below to describe how monitoring will be in practice be implemented, with the broad aim that the proposed monitoring activities will yield scientifically robust, efficient and effecitive  outcomes. 
The Applicant should elaborate on the criteria and rationale leading to: 

1. The identification and prioritization of hazards
 and scenarios for monitoring, including determination of the relevant indicators and parameters (what to monitor?), 

2. The identification and selection of monitoring methods (how to monitor?),  

3. The selection of monitoring sites and regions (where to monitor?), and

4. The identification and establishment of relevant baselines (what to compare monitoring results to?)

The points to consider within each of these four aspects, detailed below, may be used as a basis to evalute the proposed CSM and GS monitoring plans.

1. The identification and prioritization of adverse effects and the choice of indicators and paramaters for monitoring. 

Rationale:

For CSM:

Effects (hazards) should be principally derived 
from specific hypothesies derived from the outcomes of the risk assessment (see Step 1-5 of the Roadmap). Determining the relevant indicators (e.g. species, groups of species, environmental processes, etc) and parameters (i.e. component to be measured in the observation of an indicator) must therefore be performed by Competent Authority on a case by case basis. Their selection should be based on their potential to signal LMO-related changes, or reveal particular protection concerns using robust scientific approaches, methodologies and data sets. 

For GS:

Often, GS will cover the monitoring of particular indicators or parameters that reflect important protection goals. wher
e no particular hypothesis for an adverse effect has been established.  Further, a number of effects types of effects 
may be considered, included those effects identified in the risk assessment 
but not covered in CSM. These involve already formulted hypotheses that may be investigated with monitoring. GS which may also identify adverse effects not covered in the CSM plan where hypotheses for testing under GS may be derived
 from further modeling, geo-spatial analysis, cause-effect scenario analysis, hazard identification investigations or information of the specfic information and general ecological knowledge. 

It should be considered that those most closely associated with the actual use of the LMO (e.g. farmer, land manager) may be the first to observe relevant changes. Therefore, the use of observations, descriptive studies, or questionnaires from those in the user-chain should be included where possible in the collection data for unanticipated effects as supplementary information, if appropriate.

A GS Plan cannot be expected to evaluate effects arising in each sphere of the ecosystem (i.e. water, soil and air) and at every scale of interactions within them (i.e. species/populations, communities, habitats, ecosystems, etc). Their selection and prioritization should be based on their potential to signal LMO-related changes
, or reveal particular protection concerns (e.g. decline of a protected species) using robust methodologies and data sets. The protection goals and assessment endpoints within each Party’s domestic legislation can inform which indicators may be of priority. From this, relevant indicators (e.g. species, groups of species, environmental processes, etc) and parameters (i.e. component to be measured in the observation of an indicator) may be established.  

There may be additional relevant adverse effects that are identified on the basis of hazard identification research, but not evaluated in the risk assessment (e.g. long-term impacts, food-web interactions, effects on animal or human health). These types of effects may be addressed in by either CSM or GS depending on the indicators or parameters selected.


Points to consider regarding criteria that may be used to decide which indicators and parameters that may be suitable to address the protection goals in either  CSM or GS, as appropriate, inter alia:

(a) The potential of the indicator or parameter to signal possible LMO-induced changes;

(b) The breadth of distribution and abundance of an indicator;

(c) The importance of the indicator or parameter to key ecological processes and functions;

(d) The potential of the indicator or parameter to reveal protection concerns;

(e) The level of difficulty involved in the sampling or identification of the indicator;

(f) The ability to establish relevant baselines with the indicator.

(g) The relation of the indicator or parameter to identified protection goals.

In addition,  criteria for deciding which of the potential adverse effects should be included in the GS Plan, and which indicators and parameter that may be suitable to address the protection goals:

(h) Adverse effects identified in the RA but not included in the CSM plan;

(i) An appraisal of pathways and scenarios by which an LMO may have an impact within or beyond the receiving environment (may interface with similarities in the CSM Plan);

(j) Adverse effects identified via modeling possible effects from analytical approaches such as modeling or geo-spatial extrapolation analyeses, cause-effect scenario analysis, or information from ecological data;

(k) An evaluation of protection goals (e.g. protection of biodiversity, ecological function and ecosystem services) within a selection of indicators within the appropriate ecosystem spheres (land/soil, water) in the relevant environment.

Please refer to Annex 2, “Possible adverse effects/monitoring subjects/parameters in the ecosystem” 
See background documents [NB: To be developed].

2. The identification and selection of monitoring methods for the identified adverse effects, their indicators and relevant parameters 

Rationale:

The choice of monitoring methods is largely dependant on the identification of effects, indicators and parameters to monitor for decided upon in the preceding step. Further issues related to the duration in which the montioring should be employed, the use of standardized methods, and the use and harmonization with existing montoring programs should be further elatorated, as considered below.

The identification and selection of appropriate methods should take into account inter alia, the following considertaions: 

For CSM and GS,

(a) The nature of the adverse effect to be monitored, whether short or long term, delayed or indirect;

(b) The proposed methods for establishing relevant baselines, including their scientifc quality;

(c) The scientific robustness of the analytical method/sampling plan;

(d) The degree to which the method will meet the objectives of the proposed Plan;

(e) The availability of standardized detection and analytical methods;

(f) The effect size required for the possible detection of change in each indicator;

(g) The appropriateness of the proposed duration and scales of monitoring, taking into account spatial heterogenity between sites, for achieving relevant protection goals. 

As GS may utlize already established methods for the surveillance of broader protection goals, additional points to consider may be taken into account, inter alia:
(h) The degree to which the use of methods for generating monitoring data within  existing programs are suitable for the specified GS parameters;

(i) The adaptability of any existing methods within the monitoring program to make the observation relevant to the goals of the GS Plan;

(j) Where relevant data or analytical means or programs are not available, the development of further surveillance tools to fulfill the goals of the GS Plan;

(k) The appropriatness of any descriptive studies or questionnaires as supplementary information to the proposed scientific monitoring plan.

See background documents [NB: To be developed].
Monitoring duration

Rationale:

The monitoring period necessary for each proposed parameter and methodology required in order to achieve relevant scientific information may vary, taking into consideration:

For both CSM and GS,



(l) That “adverse effects may be direct or indirect, immediate or delayed.”
;

(m) The variability of the monitored parameter through time;

(n) Unanticipated effects may be difficult to predict
;

(o) Effects may become detectible only after a longer period of observation.

See background documents [NB: To be developed].
Use of standardized methods

Rationale:

 The description of the monitoring methodology should be clearly outlined by the Applicant. An important feature of the proposed methodology is the degree to which the methodological approach can be comparable of data across regions. For this reason, the use of standardized detection and analytical methods is highly preferable and should be implemented where appropriate. The use of standardized methods further ensures the use of scientifically defined criteria for data quality, including transparency, reproducibility, and verifiability of monitoring results (reference to VDI standards). 

See background documents [NB: To be developed].
The use of existing montioring networks

Rationale:

The monitoring plan should specify “the processes and criteria that will be used for selecting and evaluationg existing monitoring systems for supply data”
. The suitability of such networks should be evaluated beforehand with respect to their potential to achieve the goals of the monitoring plans, taking into account, inter alia:
(a) Adapability of existing monitoring to LMO monitoring indicators or parameters;

(b) The robustness of data generated for the monitoring objectives;

(c) The number and relevance of monitored indicators for LMO monitoring;

(d) Representativeness of sites in number or distribution in relation to the intended receiving environment of the LMO release;

(e) The frequency of observation and methods employed;

(f) The long-term continuity of the monitoring sites;

(g) The willingess of monitoring institutions to collect, report and disseminate data derived from monitoring activities;

(h) Further access to data before or beyond the timeframe of observation;

(i) Expertise and resources (capacity) available to carry out the monitoring activity.

Harmonization with existing monitoring methods and programs

Rationale:

 The Monitoring Strategy to be performed by the applicant will in all likelihood need to be coordinated with existing  monitoring programs, e.g. conservation, agricultural and are environmental monitoring schemes. Harmonization of methods, data formats, and analytical approaches will facilitate the adaptability of monitoring methods performed by these programs towards the needed approaches within the LMO monitoring plan
.

See background documents [NB: To be developed].
3. The selection of monitoring sites and regions

Rationale:

The selection of monitoring sites and regions should be representative of the proposed locations in relation to the receiving environments where the LMO is intended for release, taking into consideration:

(a) Exposure route of the LMO to the environment may be anticipated (e.g. in the case of transboundary movement as import and processing); 

(b) The biological and ecological behavior of the monitored parameter in the receiving environment for consistent detection and observation;

(c) The introduced trait(s) which may effect impact fitness or dissemination of an LMO;

(d) Monitoring in protected areas and centres of crop origin and genetic diversity or ecologically sensistive regions with specific protection goals, including the use of buffer areas in order to detect unintended presence or unexpected effects;

(e) The availability of existing monitoring networks operating within representative regions / availability of sites already monitored within cultivated agroenvironmental programs;

(f) Number of monitoring sites and regions sufficient to support statisitcal analysis of results based on good scientific practice;

(g) Monitorng should take place in both the receiving environment and areas where LMO spread or exposure is likely;

(h) The selection of monitorng sites / and design should be flexible, and adapted to the specific LMOs, its environment and the annually changing cultivated fields;

(i) For long term effects and cumulative effects, sites are needed which remain over years;

(j) Reference areas without LMOs have to be made available (for baseline information or effects comparison);

(k) Areas with favourable environmental conditions for facilitating spread or survival of LMOs.

Information on the specific locations of GMOs release is critical for the selection of receiving environments for monitoring. Such information should be placed in a public LMO register provided for by the Competent Authority and includes at minimum the relevant information for carrying out montioring activities (specific location, LMO type(s) released, release dates, management practices, or variations from intended use that may affect the usefulness of the site for generating relevant, good quality monitoring data).

See background documents [NB: To be developed].
4. The establishment of relevant baselines

Rationale:

For both CSM and GS, determining a causal link between an adverse effect and one or more LMOs requires the relevant baseline be established or identified. This is only possible if the observed effect can be compared to the occurrence of the effect in receiving environments or indicators  that have not been previously exposed to the LMO. While such baseline data may be readily available, it may also need to be generated before the introduction of the LMO or in parallell with a similar receiving enviornment that does not contain the LMO. In some classes of LMOs (e.g. LMOs intended for release into unmanaged ecosystems) paralell comparisions may be infeasible.

 Points of consideration for the establishement of baselines include, inter alia:

(a) The use of scientifically robust methods in constructing the baseline;

(b) The spatial scale over which to establish the baseline;

(c) Effects of spatial heterogeneity on the representativeness of the baseline in each of the compared scenarios (LMO vs. Non-LMO)

(d) The breadth of potential spread related to the type of LMO.

See background documents [NB: To be developed].
Reporting and Use of Monitoring results

Rationale:

Along with the Monitoring Strategy, the Applicant should describe how monitoring results will be reported and used within the overall Monitoring Plan. A clear description of these aspects serves two purposes. First, report of the Monitoring outcomes may provide critical feedback its efficiency and efficacy towards meeting the stated objectives in the monitoring plan. Second, it can help make sure that results will support further assessment, changes to risk management or decisionmaking. 
The Applicant should submit regular monitoring reports to the Competent Authority for review and evaluation the relevance, effectiveness, efficiency, and scientific quality of data derived from monitoring, including the continuity of the monitoring activities as it was specificed in the Monitoring Plan. Any unusal observation or identified adverse effects uncovered should be expressly reported so that the appropriate response may be undertaken. These reports should include a scientifically rigorous analysis of the results and conclusions to be drawn, taking into account site-specific conditions. The report should  further highlight results that indicate adaptation of the monitoring plan, further research or review of risk management options or decisions. If cumulative effects are observed, this may involve the reassessment of one or more LMOs. 

Based on the practical experience detailed in the monitoring reports, the Monitoring Plan should be revised as needed as specified by the Competant Authority, and implemented by the Applicant. These may included adaptation of the Monitoring Plan, the establishment and/or adaptation of risk management measures, or the initation of new investigations or more in depth studies In the case where followup studies are needed, how they should be designed and who should be responsible for their implementation should be decided by the Competent Authority, in accordance with the monitoring provisions adopted by the Party of Import.

The dissemination and storage of monitoring reports on a central, openly accessible storage and presentation interface (e.g. a publically available website, housed by the Compentant Authority) is important for broad use (including public awareness and participation). Raw data should be stored by the Applicant and made available for independent review of the data, its interpretation, and conclusons drawn from the monitoring activities. Reporting should also be disseminated, as determined in the monitoring plan, via LMO registers establishd by the Competent Authority and other public databases (e.g. the Biosafety Clearing House).

Points to consider in the Strategy for reporting and use of LMO monitoring results include, inter alia:

(a) Provisions in the Monitoring Strategy should be sufficiently flexible and adpative to take in new information or changes in monitoring needs. Such adaptations may be necessary in cases, for example:

i Where practicial problems are encountered during the implementation of the monitoring plan (e.g. inaccessability of monitoring sites);

ii Actual experience that demonstrates the infeasibility of utilizing exisiting monitoring programs or methodologies as envisioned in the Monitoring Plan after the LMO has been approved for environmental release;

iii Unanticipated affects are encountered in the existing LMO monitoring, that may require adaptation of the monitoring activities (e.g. changes in or inclusion of new parameters or indicators);

iv Results from monitoring indicate needed changes in the specific hypotheses to be tested in the Monitoring Plan;

v Where more suitable results can be achieved in relation to the monitoring objectives;

(b) A detailed description of plans for reporting, dissemination and use of the monitoring information. The reporting plan should make clear how montoring information can be used to support further assessment and decisionmaking, and how relevant biosafety databases and repositiories, including the Biosaftey Clear House, will be utilized to disseminate the monitoring results;

(c) Assurances that the monitoring results are of sufficient quality, transparent, publically available, and accessibile in content and interpretation of results;

(d)  Consent for the use of monitoring observations should be obtained from all involved actors beforhand, to ensure the outcomes from monitoring activities may be publically disseminated;

(e) In the event that adverse effects related to the use of the LMOs are identified, the Applicant should adequately describe in the monitoring report a plan for further research and/or assessment to determine the extent of the risks posed by the LMO.

See background documents [NB: To be developed].
CHALLENGES FOR THE IMPLEMENTATION AND EFFECTIVE USE OF MONITORING  

Rationale:

As discussed throughout this guidance, the two fundamental components of the Monitoring Plan—the design of the Monitoring Strategy, and the Reporting and use of monitoring results —are critical for monitoring to meet its objectives. Even with the best laid plans, the practical implementation of monitoring will face some challenges, related to the practical and scientific aspects of monitoring. These challenges underscore the necessity for a flexible and scientifically design as described above.

The points to consider with regard to challenges include, inter alia:

(a) Possible methodological weaknesses in the Monitoring Plan to provide meaningful data. Provisions should be specified in the Monitoring Plan to make sure studies are conducted using the best available science
, or utilize standard methods for comparability and verfiability of results. Monitoring sites must be carefully selected to be representative of all intended receiving environments in the Party of import.
(a) Difficulties in observing adverse effects. Small but biologically meaningful effects, particularly those occuring over longer time frames, may be difficlut to detect. Hence, the  study design must take this difficulty into account to achieve statistically meaningful results. In the case of GS, detecting the unexpected remains a distinct challenge. This can be addressed by setting assessment endpoints such the protection of specific species or indicators for safeguarding, rather than targeting the investigation of a specfic hypothesis within the CSM Plan;
(b) Interpreting monitoring results and needs for further monitoring. In interpreting monitoring results, the rationale for further studies and the decision to enact them, what environmental changes should be further investigated, and who should carry them out, must be clearly specified;
(c) Establishing cause-effect relationships (causalities) with the LMO. In the event that adverse environmental changes are detected, it may be important to provide evidence that they are related to the release of the LMO under observation. Where a causal link to an adverse effect is possible, more in-depth studies may be necessary to confirm causation. Further it must be determined if the effect rises above a pre-defined risk threshold, if appropriate. These challenges may be addressed by robust statistical methods;
(d) Techncial capacities existing in the Party of import. Technical, scientific or other resource limitations may exist in the Party of import that would prevent them from effectively carrying out the provisions of the Protocol. Cooperation between Parties to acheive such capacities, particularly linked to broader protection goals afforded under the CBD would be of value. The Party of import may call for assistance or resources in the development of such capacities, as needed, to carry out risk management measures, particularly if required by the national biosafety frameworks.
See background documents [NB: To be developed].

BIBLIOGRAPHIC REFERENCES

(As needed)

Annex 1
“LMO monitoring in the context of the decision-making process under the Protocol”
[This graphic still needs to be developed by the AHTEG SWG and Open-ended Group.]

Annex 2
Possible adverse effects/monitoring subjects/parameters in the ecosystem
[The table is related to the identification of adverse effects, indicators, and/or parameters for monitoring, still needs to be developed by the AHTEG SWG and Open-ended Group from the LMO monitoring literature – effects on biodiversity, soil, water, air, etc. It is intended that this table provides a list of generally recognized effects from the relevant literature. Some examples include similar tables in international guidance e.g. European Food Safety Authority, OECD or national authorities (e.g.RIVM (Holland) BfN (Germany),or from the scientific literature on monitoring. .]

Annex 3

[This reference guidance must be modified for continuity with the emerging text. Present text language and conceptual approach is reflected at this time.] 
	Refeerence guide :

Guidelines for the submission and description of the proposed monitoring activities
The series of questions presented below may be used as a reference guide the types of information that should be required in the description of monitoring activities submitted by the Applicant. The Compentant Authority has the responsibility for evaluating and amending the proposed plan, particularly as it relates to the capacities of the Country of Import and stated protectiuon goals, and may be a preconditon of approval for environmental release. 

Submission and Evaluation of the proposed monitoring strategy

When a competent authority requires the submission of a Monitoring Plan,  the Applicant should  “describe in detail the monitoring strategy, methodology, analysis, reporting and review”
  to be implemented. This description should given at the same time as the requisite risk assessment information is submitted to the Competant authority. This description should be composed as a Monitoring Plan, that is developed on a case by case basis, taking into account the specifics of the LMO, the products, the intended use and the receiving environment in relation to the LMO. 

This description may utilize, as appropriate, the recommended approach below. 
Description of the proposed Monitoring Plan

As directed by the Compenent Authority, the Applicant should describe in detail the proposed Monitoring Plan, including: 1.) the choice of effects, indicators and parameters to be monitored, 2.)  the monitoring methodology and 3) selection of sites and regions for montoring, and 4) the establishment of relevant baselines.  
Did the Applicant:

☐ Include a description of the Monitoring Plan that includes Case-Specific Monitoring (CSM) and General Surviellance? The CSM and GS Plans monitor for anticipated and unanticipated effects of an LMO where there are outstanding relevant uncertainties.
And for each CSM and GS description:

☐ Identify and prioritize the adverse effects, the choice of indicators and paramaters to be monitored?
☐ Do the selected aspects to be monitored  have the capacity to signal LMO-related changes, or reveal particular protection concerns?
☐ Identify, select and describe relevant and appropriate monitoring methods for the observation of adverse effects,  indicators and relevant parameters?
☐ Are the criteria for the generation of good-quality data specified? This ensures that data is of high scientific quality to support further assessment and decisionmaking.
☐ Will the proposed methods utilize standardized methods for comparability of derived data? If not, how will the proposed plan deliver monitoring results that are comparable across sites, regions or even countries?The use of standardized methods helps ensure consistency and comparability of results across sites, regions or even countries.
☐ Are there existing monitoring programs or information that may be utilized or modified to carry out the monitoring strategy? Where appropriate, the use of existing monitoring programs can ensure the efficiency and continuity of the monitoring activities.
☐ Are the proposed duration and scales of monitoring, taking into account spatial heterogenity between sites appropriate for achieving relevant protection goals? The chosen duration and scales of monitoring may impact the detection of effects or changes.
☐ Are any proposed descriptive studies or use of questionnaires as supplementary information to the proposed scientific monitoring plan appropriate for achieving relevant protection goals? Questionnaires may provide useful supplementary information if they are targeted to protection goals.
☐ Adequately describe the proposed monitoring sites and regions?

☐ Are the proposed monitoring sites representative for the intended receiving environment? The monitoring sites must be representative in order to achieve meaningful results. 
☐ Adequately describe the means for identifying and/or establishing relevant baselines?

☐ Utilize scientifically robust methods in constructing the baseline?

☐ Consider the spatial scale over which to establish the baseline?

☐ Consider the effects of spatial heterogeneity on the representativeness of the baseline in each of the compared scenarios (LMO vs. Non-LMO)?

Reporting And USE of MONITORING results 

The Applicant should describe in the Monitoring Strategy how the results from the proposed Monitoring Plan will be reported, reviewed, and used in order to ensure its efficiency, efficacy and utility in meeting the set protection goals and objectives of the Protocol.

Did the Applicant:

☐ Ensure that the monitoring plans are sufficiently flexible and adpative to take in new information or changes in monitoring needs? This ensures that monitoring plans remain efficient, effective, as useful through time.
☐ Describe the plans for reporting, dissemination and use of the monitoring information that ensures effective use of monitoring data? The reporting plan should make clear how monitoring information can be used to support further assessment and decisionmaking, and how relevant biosafety databases and repositories, including the Biosaftey Clear House, will be utilized to disseminate the results.
☐ Contain assurances that the results from monitoring are transparent, publically available, and accessibile in content and interpretation of results? Consent for the use of monitoring observations should be obtained from all involved actors must beforhand, to ensure the outcomes from monitoring activities may publically disseminated.



� Ibid.


� Annex III (8f) states  “Where there is uncertainty regarding the level of risk, it may be addressed by requesting further information on the specific issues of concern or by implementing appropriate risk management strategies and/or monitoring the living modified organism in the receiving environment.”


� See UNEP/CBD/BS/AHTEG-RA&RM/3/4 (�HYPERLINK "http://www.cbd.int/doc/meetings/bs/bsrarm-03/official/bsrarm-03-04-en.doc"�http://www.cbd.int/doc/meetings/bs/bsrarm-03/official/bsrarm-03-04-en.doc�).


� See CBD, Article 7 


� See Roadmap for Risk Assessment, Rationale, Step 5.


� See Articles 17 and 25, respectively


� Article 17 (1)


� Ibid. (2)


� See article 26 of the Protocol.


� See Roadmap and Annex III p8 (x)


� See Roadmap, and Annex III p8 (x) of the Protocol


� Roadmap for Risk Assessment, “Overarching Issues”


� See Annex III (8f) 


� See Article 16 (1) 


� See Article 16 (2)


� EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the risk assessment of genetically modified plants and derived food and feed. The EFSA Journal 99: 1-94.


� Roadmap for Risk assessment, Step 1 Rationale


� EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the risk assessment of genetically modified plants and derived food and feed. The EFSA Journal 99: 1-94.


� See EC Council decision 2002/811/EC


� Where cost may be a determinant of availability, then the Applicant should provide the scientific information that meets the international standard of “best available.”


� EFSA (2006) Guidance document of the Scientific Panel on Genetically Modified Organisms for the risk assessment of genetically modified plants and derived food and feed. The EFSA Journal 99: 1-94.





�Practical?


�It doesn’t state this in the Article!


�Delete as this is repeated below. The Roadmap has not been adopted as yet.


�DELETE . Discussions are on-going as to how to take socio-economic elements into account. 


�The results of monitoring should be used to update the RA, including in some cases, by indicating whether RM measures are effective. Decisions may be reappraised in the light of further information generated from monitoring. (Realistically this is only likely to happen if the monitoring is designed effectively to address an anticipated risk)


�The significance of the uncertainty is also very relevant. 


�Who is this directed at?


�Is this saying that the authorities are responsible for monitoring?


� weak statement. Is this supposed to explain that  it  may be difficult to predict effects due to increasing scale/ environmental exposure and complexity?


�This suggests that the ERA needs to checked by monitoring – does this apply to the whole ERA? Earlier the text refers to confirming assumptions and addressing uncertainty.


�Should be reflected earlier in the document


�? ???


� Explaining what monitoring is for should be v. clearp earlier in the document. 


�Discussions on socio-economic considerations are on-going. It would be preferable to minimise the reference to them here. This whole section could be deleted


�This would be helpful earlier in the document as it explains what monitoring is.


�


Incomplete hazard identification by applicant – the hazard is identified by the regulators  - the question is whether to ask for further info prior to decision or to gain info afterwards (e.g. through monitoring). In this case, its clear what information is required because the effect is anticpated. 





In contrast, GS addresses unanticipated adverse effects that could not be predicted in the RA (in step 1).


�In steps 2 and 3 of the RA


�!


�Clarify that is not specific to the LMO – expect that would have same GS for LM crops that are cultivated on a wide scale? Is there a suggestion that this would  be appropriate for small scale trials?





It would be useful to introduce the challenges to GS here – need to be honest about what is possible and at what cost. 


�This is not clear. Identify an effect and then attributing it to a LMO or its use is challenging in a dynamic env. A parallel or next step is to determine a causal link.


�suggesting case-specific monitoring? How about an experiment/ modelling?


�Case-specific monitoring should provide evidence that further characterises a risk, including determining it to be negligible – if carefully designed; realistically GS is difficult. For example, surveillance networks generally do not link cause and effect etc and can be v. costly. It is important not to misrepresent GS.


�? With CSM you know what you are looking for and why. With GS you don’t. Monitoring should be proportionate in either case e.g. based on environmental exposure.


�Might use similar systems e.g. farmer questionnaires or a combination of monitoring in each case but one is clearly driven by a specific hypothesis and the other to deal with unanticipated effects that could not be predicted.


�Ref to GS suggests that it might take a long time to detect adverse effects.


�Presumably, uncertainty that is significant in characterising the risks. The monitoring should reduce this uncertainty.


�Concept needs to be introduced earlier – when to ask for more information prior to a decision versus when RA/ monitoring plan is adequate to allow a conditional release to go-ahead.


�Where appropriate


�Confusing. For CSM – the identification of indicators and parameters is based on the RA. For GS this should be framed by protection goals. The text could be interpreted as repeating the RA.


�Mixed messages – use the outcome of the RA / repeat the RA ?


�GS is implemented to address unanticipated effects. Consequently, it is not designed to address  a specific hypothesis linking a characteristic of the LMO to an adverse effect.


�?


�Surely this is case specific monitoring – there is a casual link between the LMO and harm that is being addressed (again). Presumably, the only reason to monitor is because the RA is not convincing – i.e. there is uncertainty. It’s important that  this guidance doesn’t suggest that the ERA should be repeated. 


�? Not clear what this means. 


GS may lead to further modelling, geo-spatial..etc… if an adverse effect identified through GS is linked to the LMO?


�Likely environmental exposure?  


�This is case-specific monitoring because there is a scientific, evidence-based hypothesis linking the LMO or its use to an adverse effect. 


�Confusing. GS and CSM have different starting points. GS should be devised based on what should be protected. CSM is based on a casual link between the LMO or its use and harm.


�Generally not helpful 


�!


�The rationale for using these should be explained in the context of GS where no specific hypothesis to test.  May also be relevant for CSM, possibly in combination with other monitoring tools.


�This is not relevant to GS. In terms of CSM, its founded on the outcome of the RA which takes other aspects such as the recipient organsim, its proposed use – why select the introduced triat only in the list?





