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Competent Authority Appraisal of Uncertainty Analysis Requirements in connection with EU ETS Monitoring and Reporting

Update Introductory Note
A Monitoring, Reporting and Verification (MRV) Group involving UK Government, Competent Authority, Verifier, UKAS and industrial representation has been established to consider relevant requirements related to implementation of the EU ETS and specifically the Commission’s Decision of 29th January 2004 (the Monitoring and Reporting Guidelines).

The following paper is the draft document circulated to the MRV Group identifying the relevance of uncertainty analysis as part of the Monitoring and Reporting (M&R) plans to be submitted by operators under the EU ETS.  The MRV meeting of 21st April 2004 endorsed the content of the paper, but agreed contrary to Section 5.2, to proceed with the minimum requirement, Option 1 of the four options listed.  Therefore, please note that the minimum requirement as regards completion of EU ETS Monitoring & Reporting plans is according to Option 1. 

RJ Gemmill

Monitoring & Assessment Process

Environment Agency

27th May 2004

EU ETS Monitoring and Reporting: Uncertainty

1. Introduction

1.1
This paper raises issues surrounding the relevance of uncertainty analysis as part of Monitoring and Reporting (M&R) Plans submitted by operators under the EU ETS, and presents various options on how this complicated subject is handled.

1.2
Attention is drawn to a number of background considerations below.  Options for handling uncertainty analysis are appended. 

2. Background Considerations

2.1
The Commission’s Monitoring & Reporting Guidelines are not explicit as to whether uncertainty analysis is formally required for EU ETS permitting and compliance purposes or not, or the degree (level of detail) to which any analysis may be appropriate.

2.2 There is a clear requirement for operators to include in their M&R plan description of “a list of tiers to be applied for activity data, emission factors, oxidation and conversion factors for each of the activities and fuel types/materials” (Section 4.2, Annex I of the M&R Guidelines).  In the case of activity data involving metering, tiers tend to be benchmarked in terms of permissible uncertainty (confirmed as “the 95% confidence interval around the measured value” in Section 4.3, Annex I of the M&R Guidelines).  Tiers related to the other factors (including NCVs) tend to be benchmarked in terms of given default values or derivation according to good practice outlined in Section 10 of Annex I of the M&R Guidelines, including application of CEN standards and employing ISO 17025 accredited laboratory services.

2.3 Table 2 in Annex I of the M&R Guidelines does provide an “Informative table with the uncertainty ranges typically found for different metering devices” supposedly to “assist the selection of appropriate tiers for activity data”.  Statement is made that “The table may inform competent authorities and operators about the possibilities and limitations for applying appropriate tiers for the determination of activity data”.  The problem is that the extremes of the ranges specified often correspond to different tiers, so whereas the lower end of the range may correspond to the specification required of a highest tier, the higher end does not.  In such cases, this results in it being unclear whether a given device will comply with a desired tier uncertainty benchmark unless a specific uncertainty analysis is carried out. 

2.4 The M&R Guidelines tend to interchange reference to accuracy and uncertainty, confusing intended Commission requirements even more.  Section 4.2.2.1.4 of Annex I rightly makes reference to “The increasing numbering of tiers from 1 upwards reflects increasing levels of accuracy”.

2.5 Section 3 of Annex I of the M&R Guidelines notes the principles for M&R “to ensure the accurate and verifiable monitoring and reporting of greenhouse gas emissions under the Directive”.  Accuracy constitutes one of the principles defined, even though the definition does make reference in part to uncertainty asking “uncertainties are reduced as far as practicable and quantified where required under these guidelines”.  Unfortunately, the position as regards “where required” is far from clear within the remaining guidelines.

2.6 Two other principles make specific reference to accuracy rather than uncertainty.  The one on Consistency in relation to allowing change in methodology “if the accuracy of the reported data is improved” and the one on Cost Effectiveness as regards “improvements from greater accuracy shall be balanced against the additional costs”.  The latter makes added reference to “monitoring and reporting of emissions shall aim for the highest achievable accuracy, unless this is technically not feasible or will lead to unreasonably high costs”.  In general, the M&R Guidelines make more reference to accuracy than to uncertainty.

2.7 Knowledge of the uncertainty associated with any measurement undoubtedly represents good practice (all measurement do have an associated uncertainty) and should be encouraged.  However, this appreciation is still very much in its infancy, certainly within the UK, even amongst the monitoring fraternity (irrespective of ISO 17025 requirements).  In general, the difficulty, cost and resources required to carry out an uncertainty analysis are considerably more than to specify a measurement in terms of accuracy.

2.8 One typical way of defining uncertainty is as “a parameter associated with the result of a measurement that characterises the dispersion of values that could be attributed to the measurand”.  Put another way, the uncertainty of a measurement is the interval on the measurement scale within which the true value lies with a specified probability, when all relevant sources of error have been taken into account.  Accuracy of a metering device might constitute one single source of error.

2.9 Indication of measurement uncertainty purely puts a measurement into context (i.e. in terms of the interval related to the measurement).  It is not appropriate to attempt refinement of a measurement in terms of the uncertainty value.  This means that uncertainty analysis does not offer a means by which to improve the accuracy of reported EU ETS data.

3. Operator, Competent Authority and Verifier Commitments

3.1
Section 4.3.1 of Annex I of the M&R Guidelines does appear more explicit than other sections on uncertainty requirements.  Although the following quotes appear pertinent to clarifying operator, competent authority and verifier roles, they do not clear up the ambiguity on actual requirements:

· “The operator shall have an understanding of the impact of uncertainty on the overall accuracy of his reported emissions data”.

· “Under the calculation based methodology, the competent authority will have approved the combination of tiers for each source in an installation plus approved all other details of the monitoring methodology for that installation as contained in the installation’s permit.  In doing so the competent authority has authorised the uncertainty directly resulting from correct application of the approved monitoring methodology”.

· “The operator shall state the approved combination of tiers for each source in an installation in his annual emissions report for each activity and relevant stream of fuel or material.  Stating the combination of tiers in the emissions report shall constitute reporting uncertainty for the purposes of the Directive.  Hence there is no further requirement to report on uncertainty if the calculation based methodology is applied”.

· “The permissible uncertainty determined for metering equipment within the tier system shall comprise the specified uncertainty of metering equipment, uncertainty associated to the calibration and any additional uncertainty connected to how the metering equipment is used in practice.  The stated threshold values within the tier system refer to the uncertainty associated to the value for one reporting period”.  [Note the first part of the above in effect requires consideration of everything, which is impractical bearing in mind the infinite degree to which uncertainty analyses can be undertaken, and the fact that there are both known and unknown components usually associated with a measurement’s uncertainty] 

· “The operator, via the quality assurance and control process, shall manage and reduce the remaining uncertainties of the emissions data in his emissions report”.

· “During the verification process, the verifier shall check the correct application of the approved monitoring methodology, and shall assess the management and reduction of remaining uncertainties via the operator’s quality assurance and control procedures”.

3.2
Section 7.4 of Annex I of the M&R Guidelines includes a list of particular duties on verifiers as regards carrying out verification.  Mention of uncertainty is completely omitted.  One duty is expressed as “check that the application of the monitoring methodology specified in the permit has delivered an accuracy level consistent with the defined tiers”.  This appears to be another example of interchange of accuracy and uncertainty terminology with possible consequence on the information an operator will need to make available.

4. Options for Approaching Uncertainty in M&R Plans

4.1
Various options for approaching uncertainty in M&R Plans are presented in the attached table.  The table also looks at the implications of each option for Operators, Competent Authorities and Verifiers, the risks and mitigation measures.

5. Recommendations

5.1
DEFRA to pursue investigation of Commission requirements and approaches being adopted by other Member States.

5.2 Adoption of Option 4 as listed in the attached, a risk based approach imposing formal requirement for more detailed uncertainty analysis on installations emitting the greatest quantities of CO2, and those generally best placed to undertake such analysis.

Rob Gemmill/Haydn Jones

Environment Agency

7 April 2004
Summary of Options for Approaching Uncertainty in Monitoring and Reporting Plans

No.
Description


Implications
Risks
Mitigation measure

1
Indicative accuracy approach for all installations.


Operators specify the accuracy of their equipment indicating it to be numerically smaller than the values given in the relevant uncertainty tiers.

Competent Authority reviews the given data to ensure that the accuracy values specified are below the numerical value of the uncertainty tier. 

Verifiers audit calibration records, etc., to confirm stated accuracies are apt.


Although component accuracies may be below the numerical uncertainty values this does not guarantee that the actual uncertainty will meet the uncertainty of a given tier.
If more detailed information is required this could be actioned through an improvement notice.

The EC funded KEMA study should be able to provide an assessment of overall uncertainty and go some way to demonstrating the links between accuracy, component uncertainty and overall uncertainty for some, albeit limited, activities.

2
Indicative uncertainty approach for all installations. 
Operators report the component uncertainties associated with all key monitoring equipment (weighbridges, etc.).  If these are calibrated by a UKAS accredited organisation the component uncertainties should be reported as part of the calibration.

Competent Authority reviews the given data to ensure that the uncertainties specified are below those for the relevant uncertainty tier. 

Verifiers audit calibration records, etc., to confirm stated component uncertainties and check systematic approaches to calibration, etc.


Although component uncertainties may individually be below those for the appropriate tier this does not necessary mean that the overall uncertainty will comply with the tier.
As above

3
Quantitative uncertainty assessment for all installations
Operators undertake an uncertainty assessment using standard guidance (e.g. UKAS/NPL Guide M3003) to demonstrate that overall uncertainty in activity data is within that required by the relevant tier.

Competent Authority evaluates each uncertainty assessment to determine compliance with each tier.

Verifiers audit calibration records, etc., to confirm stated component uncertainties and check systematic approaches to calibration, etc.


Operators will have varying approaches to the calculations required and will examine this in varying levels of detail. Many Operators are unlikely to know how to start this process.  Understanding of uncertainty is generally poor and inconsistent.

Competent Authorities will need to bring in additional expertise to evaluate each uncertainty assessment. Assuming 1 to 2 hours effort and 1000 assessments this equates to between 135 and 270 man-days effort.

This approach should verify that Operators are meeting the relevant tier uncertainty.
Workshops commissioned nationwide to assist Operator’s with uncertainty calculations.  This would involve additional cost and resource, and may still not result in immediate delivery of requisite assessments, e.g. where calibration measurements are required.  

4
Risk based approach
As per Option 3 but applied only to installations projecting emissions >500kt CO2 pa. Apply option 1 or 2 to all other sites.

Reduced burden on Competent Authorities, Operators and Verifiers.
Operators are likely to require guidance. 

The Agency will need to bring in additional expertise to evaluate each uncertainty assessment; at least 20 man-days overall, assuming around 80 assessments for larger/more complex installations.

This approach should verify that Operators responsible for around 80% of total emissions are meeting the relevant tier uncertainty.
Commission of more select workshop to assist Operator’s with uncertainty calculations.  This would involve additional cost and resource.
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