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I. IntroductionI. Introduction
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Course ObjectiveCourse Objective

To make the verifiers familiar with theTo make the verifiers familiar with the
knowledge and skills required toknowledge and skills required to
undertake work to verify Emissionundertake work to verify Emission
Reports for the purpose of EU ETSReports for the purpose of EU ETS
20102010--2012.2012.
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Key LearningKey Learning ObjectivesObjectives
�� AwarenessAwareness

�� Enable Verifiers to refer to the basic required andEnable Verifiers to refer to the basic required and
relevant EU ETS documentationrelevant EU ETS documentation

�� KnowledgeKnowledge
�� Explain and describe to Verifiers the role of theExplain and describe to Verifiers the role of the

verification process leading to a qualified verificationverification process leading to a qualified verification
statementstatement

�� Practical TopicsPractical Topics
�� Key principles of the verification processKey principles of the verification process

�� Risk and strategic analysisRisk and strategic analysis
�� Planning the verificationPlanning the verification
�� System en data analysisSystem en data analysis
�� Tools and techniques for verifiersTools and techniques for verifiers
�� Completing the verificationCompleting the verification
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II. ProgrammeII. Programme
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Agenda 19Agenda 19thth January 2011January 2011
�� 9.00 Introduction and welcome of participants (JJ)9.00 Introduction and welcome of participants (JJ)
�� 9.20 Program for the coming two days (JJ)9.20 Program for the coming two days (JJ)
�� 9.40 Rules/regulations for ETS verification (JJ)9.40 Rules/regulations for ETS verification (JJ)
�� 10.00 General introduction into the verification process (IB)10.00 General introduction into the verification process (IB)
�� 11.30 Practical issue: strategic and risk analyses (JJ)11.30 Practical issue: strategic and risk analyses (JJ)
�� 12.30 Lunch12.30 Lunch
�� 13.30 Basic principals of verification and emission report (IB)13.30 Basic principals of verification and emission report (IB)

�� 14.30 Basic requirements and competences for the verifiers (JJ)14.30 Basic requirements and competences for the verifiers (JJ)
�� 15.30 Internal Quality management verifier (IB)15.30 Internal Quality management verifier (IB)
�� 16.00 Discussion, Recap and introduction to Day 2 (JJ/IB)16.00 Discussion, Recap and introduction to Day 2 (JJ/IB)
�� 17.00 Closure17.00 Closure
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Agenda 20Agenda 20thth January 2011January 2011

�� 9.00 Review of main learning points previous day (JJ)9.00 Review of main learning points previous day (JJ)
�� 9.30 Planning and communication (IB)9.30 Planning and communication (IB)
�� 10.30 Practical issues system verification (JJ)10.30 Practical issues system verification (JJ)
�� 11.30 Tools and techniques for data verification (IB)11.30 Tools and techniques for data verification (IB)
�� 12.30 Lunch12.30 Lunch
�� 13.30 Approach simple and complex installations (JJ)13.30 Approach simple and complex installations (JJ)
�� 14.30 Case14.30 Case--study internal verification documentation (IB)study internal verification documentation (IB)
�� 15.00 Case study internal review (JJ)15.00 Case study internal review (JJ)
�� 15.30 Discussion and course evaluation (JJ/IB)15.30 Discussion and course evaluation (JJ/IB)
�� 17.00 Closure17.00 Closure
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III. Rules and Regulation forIII. Rules and Regulation for
ETS verificationETS verification
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Verifier and roles of variousVerifier and roles of various
parties involvedparties involved

�� Verifier &Verifier & OperatorOperator
�� Contractual basisContractual basis
�� Operator is customerOperator is customer

�� CA & VerifierCA & Verifier
�� Keeps records of verified emissionKeeps records of verified emission

datadata
�� May request verificationMay request verification

documentationdocumentation
�� AB & VerifierAB & Verifier

�� Ensures accreditation of verifierEnsures accreditation of verifier
accordance specified requirementsaccordance specified requirements

�� Keeps list of accredited VerifiersKeeps list of accredited Verifiers

Operator Accreditation
Body

Competent
Authority

Verifier
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Verifier & OperatorVerifier & Operator

�� Operator is the CustomerOperator is the Customer
�� Basically there is a contractual relationshipBasically there is a contractual relationship
�� Both parties aim to issue a verification reportBoth parties aim to issue a verification report
�� Verifier is requested by CA and AB to maintainVerifier is requested by CA and AB to maintain

records of the complete audit trailrecords of the complete audit trail
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Main regulations ETS verificationMain regulations ETS verification
�� Directive 2009/29/ECDirective 2009/29/EC

�� Verification requirements in art.15 and annex VVerification requirements in art.15 and annex V
�� MRGMRG

�� Verification demands in Par. 10.4Verification demands in Par. 10.4
�� Commission decision 2007/589/ECCommission decision 2007/589/EC

�� Reporting format for emission report in Par. 14Reporting format for emission report in Par. 14
�� EAEA--6/03: 20106/03: 2010

�� Prescribes requirements for verifiers and verification processPrescribes requirements for verifiers and verification process
�� National Allocation PlanNational Allocation Plan

�� Principles and methodologies for determining total amount ofPrinciples and methodologies for determining total amount of
free allocationfree allocation
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Reporting format Emission reportReporting format Emission report

1.1. Identification of installationIdentification of installation
�� Name of Company & OperatorName of Company & Operator
�� Installation, name, permit, address etc.Installation, name, permit, address etc.
�� Contact PersonContact Person
�� Reporting yearReporting year
�� Type of Annex I activitiesType of Annex I activities

2.2. Overview of activitiesOverview of activities
�� Emissions of Annex I activitiesEmissions of Annex I activities
�� Memo itemsMemo items

3.3. Combustion emissionsCombustion emissions
�� Types of fuelsTypes of fuels
�� Units, Value, Tier appliedUnits, Value, Tier applied

4.4. Process emissionsProcess emissions
�� Types of materialsTypes of materials
�� Units, Value, Tier appliedUnits, Value, Tier applied

5.5. MassMass--balance approachbalance approach
�� Unit used, Value, Tier appliedUnit used, Value, Tier applied

6.6. Measurement approachMeasurement approach
�� Units, Value, Tier applied, UncertaintyUnits, Value, Tier applied, Uncertainty
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Electronic Emission reportsElectronic Emission reports

�� No legal obligation for such formatNo legal obligation for such format
�� For simple installationsFor simple installations

�� Digital application availableDigital application available
�� Requirement to pass decision tree criteriaRequirement to pass decision tree criteria
�� Maximum 5 activitiesMaximum 5 activities
�� No process emissionsNo process emissions

�� For complex installationsFor complex installations
�� Preferably Excel calculation sheets to be provided of overall emPreferably Excel calculation sheets to be provided of overall emissionission

calculationcalculation
�� For each subFor each sub--activity relevant data on types of fuels, process emissionsactivity relevant data on types of fuels, process emissions

and materials used and units, values and tiers appliedand materials used and units, values and tiers applied
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IV. Introduction verificationIV. Introduction verification
processprocess
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Parties involved/delineation tasksParties involved/delineation tasks

EU and
national

legislation

EA-06/03 and
other verification

guidelines
National legislation

and guidelines

Verifier Competent
AuthorityER MP

INSTALLATION
- Verification statement

- management letter

Register CO2-
allowences

verification validation

Validated MP is base for verification
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OperatorOperator

Responsible for:Responsible for:
�� a correct, up to date and validated Monitoring Plana correct, up to date and validated Monitoring Plan
�� a correct yearly emissions report based on the up to datea correct yearly emissions report based on the up to date

approved Monitoring Plan.approved Monitoring Plan.
�� Hiring a accredited verifierHiring a accredited verifier
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Verifier (EA 6/03)Verifier (EA 6/03)

Responsible for the verification of the yearly emission report.Responsible for the verification of the yearly emission report.

Aims at reaching a verification opinion whether:Aims at reaching a verification opinion whether:
1.1. The data submitted in the emission report is fairly stated (i.e.The data submitted in the emission report is fairly stated (i.e.

that the report is free from material misstatements)that the report is free from material misstatements)
2.2. There is conformance with the EU ETS permit and theThere is conformance with the EU ETS permit and the

approved MPapproved MP
3.3. Where appropriate, the emissions have been monitored inWhere appropriate, the emissions have been monitored in

accordance with the MRG or national implemented legislationaccordance with the MRG or national implemented legislation
based on MRGbased on MRG

No validation/advice, only verification.No validation/advice, only verification.
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Competent AuthorityCompetent Authority

�� Approves (validates) the monitoring plans and (whereApproves (validates) the monitoring plans and (where
necessary) changes in the plan.necessary) changes in the plan.

�� Checks whether the verified emissions reports are sendChecks whether the verified emissions reports are send
in 31in 31stst of March the latest.of March the latest.

�� May check the verified emissions reports forMay check the verified emissions reports for
compliance and control of quality of verification.compliance and control of quality of verification.

�� Gives sanctions in case of non complianceGives sanctions in case of non compliance
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Steps in verification processSteps in verification process

1. Pre contract stage

2. Verification assessment

3. Reporting

4.4. ReviewReview ofof verificationverification processprocess

5. Issuing verification report

6. Entry emission figure in Registry
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Step 1: PreStep 1: Pre--contract stagecontract stage

Assessing whether it is possible to undertake the verification
activities for the specific installation.

This means:
� evaluating the risks involved for the verifier to undertake the verification

activities within a particular installation site ;
� assessing whether the operator has provided the verifier with sufficient

information
� Checking conflict of interest
� Competency needs analysis and team selection;
� specifying the contract conditions for verification;
� allocating time to verification activities .
The results of the pre-contract stage need to be documented
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Step 2:Step 2: VerificationVerification assessmentassessment
Concerns theConcerns the actualactual verificationverification

1. Pre contract stage

2. Verification
assessment

3. Reporting

4.4. ReviewReview ofof
verificationverification processprocess

5. Issuing verification
report

6. Entry emission
figure in Registry

2.1 Strategic analysis

2.2 Risk analysis

2.3 Verification plan

2.4 Process analysis

2.5 Completing
verification & findings

System
verification

Data
verification
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Step 2: Verification assessmentStep 2: Verification assessment
2.1 Strategic analysis2.1 Strategic analysis

Aim: Preparation for risk analysis:
Verifier assesses the likely nature, scale and complexity of the verification

The verifier has to check a.o.:
� Whether an approved monitoring plan is available
� Whether the MP has been changed and these changes have been notified

to/approved by the competent authority
� The nature, scale and complexity of relevant equipment and processes
� The data acquisition and handling activities
� the existence of a control environment/control systems
� the availability of information from databases
� the organisational environment

The results of the strategic analysis and other information assembled during
strategic analysis shall be recorded in the internal verification documentation
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Step 2: Verification assessmentStep 2: Verification assessment
2.2. Risk analysis (1)2.2. Risk analysis (1)

Aim: Assess the likely level of risk of a material misstatement or material
non-conformity in the emissions report.

Verifier shall:
� Analyse information available to determine where the greatest levels of risks to

misstatements are.
� The verifier shall at least consider:

- relevance and proportional size of emissions from different source streams
- adequacy of management systems, data flow activities and control systems
- complexity of operations;
- the approved monitoring plan;
- relevant evidence from previous verification engagements;

�� Reduce the risks to an acceptably low level to obtain reasonableReduce the risks to an acceptably low level to obtain reasonable assurance, throughassurance, through
design and implementation of the verification processdesign and implementation of the verification process

� Document the results of the risk analysis

The Strategic and risk analysis can often be combined
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Step 2: Verification assessmentStep 2: Verification assessment
2.2. Risk analysis (2)2.2. Risk analysis (2)

Factors determining the verification risk (the risk that the verFactors determining the verification risk (the risk that the verifierifier
expresses an inappropriate verification opinion) :expresses an inappropriate verification opinion) :
�� Control riskControl risk

The risk that the control system is to poor to detect and correcThe risk that the control system is to poor to detect and correct at a
possible material mistake on a timely basis in the emission repopossible material mistake on a timely basis in the emission reportrt

�� Detection riskDetection risk
The risk that the verifier will not detect a material mistake orThe risk that the verifier will not detect a material mistake or nonnon
conformityconformity

�� Inherent riskInherent risk
A risk which is impossible to manage. The risk that exists inA risk which is impossible to manage. The risk that exists in
each line of business without consideration of the level ofeach line of business without consideration of the level of
management control in place.management control in place.
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Step 2: Verification assessmentStep 2: Verification assessment
2.3. Verification plan2.3. Verification plan

Aim: Effective plan for executing the verification.Aim: Effective plan for executing the verification.
Based on results of strategic and risk analysisBased on results of strategic and risk analysis
Consists of:Consists of:
�� Verification programme:Verification programme: howhow verification takes place (all theverification takes place (all the

activities for the execution of the verification)activities for the execution of the verification)
�� Data sampling plan:Data sampling plan: whatwhat verification will involve (data samplingverification will involve (data sampling

strategy, selection data to verify)strategy, selection data to verify)
�� Activities on site during site visits and off siteActivities on site during site visits and off site
�� Checking installation boundariesChecking installation boundaries
�� Assessment of conformance with the approved MPAssessment of conformance with the approved MP



26

Step 2:Step 2: VerificationVerification assessmentassessment
2.42.4 ProcessProcess analysisanalysis

1. Pre contract stage

2. Verification
assessment

3. Reporting

4.4. ReviewReview ofof
verificationverification processprocess

5. Issuing verification
report

6. Entry emission
figure in Registry

2.1 Strategic analysis

2.2 Risk analysis

2.3 Verification plan

2.4 Process analysis

2.5 Completing
verification & findings

System
verification

Data
verification
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Step 2:Verification assessmentStep 2:Verification assessment
2.4. Process Analysis (1)2.4. Process Analysis (1)

Aim: Execution of the verification plan as base for opinionAim: Execution of the verification plan as base for opinion
Main part of verificationMain part of verification
�� System verificationSystem verification

(Pre) investigation aimed at the actual implementation of the sy(Pre) investigation aimed at the actual implementation of the system ofstem of
measuring and data handling in conformity with MP and internal cmeasuring and data handling in conformity with MP and internal control andontrol and
quality assurancequality assurance

�� Data verificationData verification
�� Arithmetical control of the effectiveness of the system and theArithmetical control of the effectiveness of the system and the reported figuresreported figures
�� Extend data verification is based on results system verificationExtend data verification is based on results system verification

�� Separate or combinedSeparate or combined
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Step 2: Verification assessmentStep 2: Verification assessment
2.4. Process Analysis (2)2.4. Process Analysis (2)

Themes system verificationThemes system verification
•• Support from ISO/EMAS systemsSupport from ISO/EMAS systems
•• Internal auditsInternal audits
•• Documentation (MP, procedures, work instructions)Documentation (MP, procedures, work instructions)
•• Internal control and corrective actionsInternal control and corrective actions
•• Outsourcing activitiesOutsourcing activities
•• Transparency tasks, responsibilitiesTransparency tasks, responsibilities
•• Competence of employeesCompetence of employees
•• Presence and calibration of Meters and (measuring/monitoring)Presence and calibration of Meters and (measuring/monitoring)

equipmentequipment
•• Inspection and maintenanceInspection and maintenance
•• Correct Use/determination of emission factors/caloric valuesCorrect Use/determination of emission factors/caloric values
•• Computer systems (data gathering/handling/calculationComputer systems (data gathering/handling/calculation))
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Step 2: Verification assessmentStep 2: Verification assessment
2.4. Process Analysis (3)2.4. Process Analysis (3)

Starting points

�� ReasonableReasonable level oflevel of assuranceassurance
�� MaterialityMateriality

-- catcat A en BA en B installationsinstallations: 5%: 5%
-- catcat CC installationsinstallations: 2%: 2%

- Risk level
- conformity with MP
- functioning systems
- Internal control

Control environment

- % emissions
- Number of data (trails)

and data checks

Depth/extend data verification
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Verification assessmentVerification assessment
2.4. Process Analysis (4)2.4. Process Analysis (4)

Approach data verification:Approach data verification:
�� Data checksData checks

-- Line (data trail) investigationsLine (data trail) investigations
(checking complete data trail from reported data till source da(checking complete data trail from reported data till source data)ta)

-- Cross checks/trend analysesCross checks/trend analyses
(comparing data with other data, based on plausible relations)(comparing data with other data, based on plausible relations)

-- Spot check samplingSpot check sampling
( risk driven or at random)( risk driven or at random)

�� Significant failure of selected data shall result in testing addSignificant failure of selected data shall result in testing additionalitional
datadata

�� If necessary: change verification planIf necessary: change verification plan
�� Results of data verification shall be documentedResults of data verification shall be documented
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Step 2: Verification assessmentStep 2: Verification assessment
2.4. Process analysis (5)2.4. Process analysis (5)

Site visits
� The verification shall normally be performed on-site(s) to assess

monitoring systems including the operation of meters, conduct
interviews, and collect sufficient information and evidence

� The verifier may only waive a site visit (EA-6/03) if:
1. the operator has approval from the competent authority for that year, or;
2. the competent authority has approved a list of criteria and the verifier has
assessed that these criteria for waiving the site visit apply

� The waiving of site visits shall be justified and recorded in the
internal verification documentation

� Number of site visits based on results strategic/risk analyses
� Verifier decides between separate and combined system- and

data verification and when/how many of site visits:
Good balance between off-site and on-site verification activities
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Step 3: ReportingStep 3: Reporting

�� ExternalExternal
�� Verification report/statement for the operator to send to CompetVerification report/statement for the operator to send to Competentent

Authority (with the emission report )Authority (with the emission report )
�� Management letter (not mandatory, but nice to have for operator)Management letter (not mandatory, but nice to have for operator). In. In

Management letter:Management letter:
-- further explanation of findingsfurther explanation of findings
-- options for further improvementoptions for further improvement

�� InternalInternal
�� Verification documentationVerification documentation
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Step 4: Review of verification processStep 4: Review of verification process
Objective: to ensure that the verification process is conducted in accordance with
the verifier’s documented procedures
� The reviewer should be a competent person who has not taken part in the

verification process and have an appropriate level of knowledge and experience
sufficient to evaluate the verification processes

� The scope of the review should encompass the complete verification process
� Functions of review:

- to look for technical errors or omissions
- check whether the verification is carried out in accordance with requirements
- the proof reading function (to correct simple errors, number reversals etc.)
- The justification for the decision to issue the verification report or to give a
verification opinion that the emissions report is satisfactory or not.
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Step 5/6: Issuing verification report and
entry of emission figure in the Registry

� The verifier shall submit a verification report to the installation
� The Installation shall submit it (together with the verified

emission report) to the Competent Authority,
� The management letter is only meant for the installation

�� Operator has to appoint verifier in Registry and may (dependingOperator has to appoint verifier in Registry and may (depending
on National legislation) input the figures.on National legislation) input the figures.

�� Verifier may input or approve the figures, according to nationalVerifier may input or approve the figures, according to national
legislation.legislation.
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V. Practical issue:V. Practical issue:
strategic and risk analysisstrategic and risk analysis
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Strategic and risk analysisStrategic and risk analysis

�� Strategic AnalysisStrategic Analysis

�� Risk AnalysisRisk Analysis

�� Verification planVerification plan

�� Overview required of all installationOverview required of all installation’’s activitiess activities
�� Availability and access to significance emissions dataAvailability and access to significance emissions data

�� Evaluate reliability of data from each sourceEvaluate reliability of data from each source
�� Identify highIdentify high--risk sources, checking emission factors &risk sources, checking emission factors &

calculations (materiality)calculations (materiality)
�� Verify risk control methods reducing uncertaintyVerify risk control methods reducing uncertainty

�� Specify issues relevant to verification activitySpecify issues relevant to verification activity
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Strategic & risk analysis 1Strategic & risk analysis 1

�� Assessment of nature, scale and complexity of the verificationAssessment of nature, scale and complexity of the verification
activity by document review and interviewsactivity by document review and interviews

�� Starting point will be to ensure that an up to date monitoringStarting point will be to ensure that an up to date monitoring
plan is available which has been approved by Competentplan is available which has been approved by Competent
AuthorityAuthority
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Strategic & risk analysis 2Strategic & risk analysis 2

�� Approved monitoring planApproved monitoring plan
�� Changes to the approved monitoring planChanges to the approved monitoring plan
�� Changes notified or approved by CAChanges notified or approved by CA
�� Nature ,scale and complexity of equipment and processes thatNature ,scale and complexity of equipment and processes that

have resulted in emissionshave resulted in emissions
�� Data acquisition and handling activitiesData acquisition and handling activities
�� Control systems of the installationControl systems of the installation
�� Existence management systems that covers data handling andExistence management systems that covers data handling and

recording systemrecording system
�� Status of operational, maintenance and data accounting systemsStatus of operational, maintenance and data accounting systems
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Strategic & risk analysis 3Strategic & risk analysis 3

Develop a plan to check that emission report is based on anDevelop a plan to check that emission report is based on an
approved monitoring planapproved monitoring plan

Audit plan should cover at least following itemsAudit plan should cover at least following items

�� Data acquisition and handlingData acquisition and handling
�� Control systemsControl systems
�� Control activitiesControl activities

�� Procedures and responsibilitiesProcedures and responsibilities
�� Quality assuranceQuality assurance
�� Reviews and validation of dataReviews and validation of data
�� Records and documentationRecords and documentation
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RiskRisk levelslevels HighHigh risksrisks
--MajorMajor shortcomingsshortcomings (in MP,(in MP,
systemssystems, non, non conformitiesconformities ))
-- PoorPoor internalinternal controlcontrol
--ImportantImportant changeschanges))

LowLow risksrisks
--Transparant, up to date MPTransparant, up to date MP
--EffectiveEffective, transparant, transparant systemssystems
-- EffectiveEffective internalinternal controlcontrol
--NoNo remarksremarks in last MRin last MR

((veryvery) complex) complex
--ComplexComplex processesprocesses andand
calculatingcalculating methodsmethods
--ProcesProces emissionsemissions
--internalinternal fuelsfuels
--ComplexComplex systemssystems
--ManyMany sourcessources

AA CC

NotNot complexcomplex
--SimpleSimple methodsmethods
-- standardstandard fuelsfuels
-- nono processprocess emissionsemissions
-- simplesimple systemssystems
-- limitedlimited sourcessources

BB DD

Strategic & risk analysis 4Strategic & risk analysis 4
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Case study on risk analysisCase study on risk analysis

�� Case: PrepareCase: Prepare anan overviewoverview of theof the mainmain elementselements toto bebe
part of thepart of the verificationverification plan,plan, dependingdepending onon the A, B, Cthe A, B, C
oror D type risk level of theD type risk level of the installationinstallation. (Separate system. (Separate system
verificationverification yesyes//nono , site, site visitvisit yesyes//nono, etc.), etc.)
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Case study on risk analysis of MonitoringCase study on risk analysis of Monitoring
& Data handling& Data handling

�� System verification aspectsSystem verification aspects
�� Ranking of emission sourcesRanking of emission sources
�� Parameters which need validationParameters which need validation
�� Assessment of aspects which need specialAssessment of aspects which need special

attentionattention
�� Overall verdictOverall verdict
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Emission
source

1

Emission
source

2

Emission
source

3

Emission
source

4

Emissions from
activities

Fuel flow

Net caloric value

Activity data

Emission factor

Oxidation factor

Load calculation

Availability of records 4, 11, 12
Random check on records 4, 11, 12
Calculations 3, 11
Data handling 11
Data storage 8, 9, 10
Maintenance 8, 9, 5
Faulty meter readings 4, 9, 12
Corrections 4, 12
Calibrations 10
Internal Control 1,3, 4, 6
Management systems 1, 3, 6

Parameters

Aspects

1. Management systems 7. Competencies
2. Internal Audits 8. Means
3. Document control 9. Inspection, Maintenance
4. Registers 10. Calibrations
5. Outsourcing 11. Computer systems
6. Tasks , Responsibilities 12. Others

Data Handling Verification

System Verification

OK, Correct
Observation
Remark
Shortcoming

Verdict

Coverage 40-80%
of total emissions
depending on risk

assesment

Parameters which
need validation

Aspects which require
special attention based on
findings of risk assesment

and outcome of system
verification
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VI. Basic principals ofVI. Basic principals of
verification and verification reportverification and verification report

Basic principals:
Reasonable assurance

Materiality

Executing verification

Verification report Management report
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Reasonable level of assuranceReasonable level of assurance

�� Verifier aims to provide a verification report with a reasonableVerifier aims to provide a verification report with a reasonable
level of assurance: a high but not absolute assurancelevel of assurance: a high but not absolute assurance

�� Reasonable level of assurance means that the verifier states inReasonable level of assurance means that the verifier states in thethe
verification report that the data in the emission report are freverification report that the data in the emission report are freee
from material misstatements and no material nonfrom material misstatements and no material non--conformitiesconformities
exist.exist.

�� Positive wording in the verification reportPositive wording in the verification report ““it was found thatit was found that
the emission figures are materially correctthe emission figures are materially correct””

�� Level of assurance relates to depth and detail of verificationLevel of assurance relates to depth and detail of verification
activities to support the verification statementactivities to support the verification statement

�� Other option (not applicable for ETS verification): limited leveOther option (not applicable for ETS verification): limited levell
of assurance, resulting in other wording in the verification repof assurance, resulting in other wording in the verification report:ort:
““it was not found that the emission figures are notit was not found that the emission figures are not
materially correctmaterially correct””
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MaterialityMateriality

Materiality
issues

�� Materiality threshold according to MRG (2% for C installations,Materiality threshold according to MRG (2% for C installations, 5% A and B)5% A and B)
�� This means confidence in at least 98% resp. 95% of the reportedThis means confidence in at least 98% resp. 95% of the reported emissionsemissions
�� Concerning quantitative errors and non conformities, for examplConcerning quantitative errors and non conformities, for examplee

Errors in Spreadsheets

Inaccurate emission factors

Errors in activity data

Incorrect use of
monitoringplan

Incorrect System bounderies Errors in aggregation process

Number of corrections

Out of date calibration
Measuring equipment

Materiality is relevant for determining the nature, timing and eMateriality is relevant for determining the nature, timing and extent of the verificationxtent of the verification
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Verification reportVerification report

�� Verification reportVerification report
-- criteria for deliverycriteria for delivery
-- content of reportcontent of report

�� ExampleExample
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Criteria positive verification statementCriteria positive verification statement

A positive verification report will be given if:A positive verification report will be given if:
�� The emission report is established in accordance withThe emission report is established in accordance with

a validated and up to date monitoring plana validated and up to date monitoring plan andand
�� No mistakes and non conformities of material interestNo mistakes and non conformities of material interest

are foundare found andand
�� Sufficient control information is available to come toSufficient control information is available to come to

an opinion.an opinion.
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What ifWhat if……

�� A material omission is foundA material omission is found
�� One or more non material mistakes are foundOne or more non material mistakes are found
�� The emission of one of the CO2The emission of one of the CO2-- sources is determinedsources is determined

otherwise than described in the MPotherwise than described in the MP
�� A source was found that is not mentioned in the MPA source was found that is not mentioned in the MP

and is not taken into account in the emission report.and is not taken into account in the emission report.
�� The MP is not clear about the way of calculationThe MP is not clear about the way of calculation
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A material omission is foundA material omission is found

�� With materialWith material omission(somission(s) in the emission report no positive) in the emission report no positive
verification report can be givenverification report can be given

�� To give a positive verification report:To give a positive verification report:
�� TheThe omission(somission(s) have to be corrected by the operator) have to be corrected by the operator
�� The verifier has to evaluate what the foundThe verifier has to evaluate what the found omission(somission(s) can) can

mean for the reliability of other reported data (that were notmean for the reliability of other reported data (that were not
verified) and the material correctness of the total reportedverified) and the material correctness of the total reported
figure. This may mean that more data have to be verified (andfigure. This may mean that more data have to be verified (and
more corrections have to be made).more corrections have to be made).
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One or more non materialOne or more non material mistake(smistake(s))

�� In principal in case of non material mistakes a positiveIn principal in case of non material mistakes a positive
verification report can be givenverification report can be given

�� HoweverHowever the starting point is/should bethe starting point is/should be thatthat mistakesmistakes have tohave to bebe
corrected by the operatorcorrected by the operator (if possible)(if possible)

�� If this is not possibleIf this is not possible (or not done)(or not done) a remark has to be made ina remark has to be made in
the verification report.the verification report.

�� Also here the verifier has to evaluate what the foundAlso here the verifier has to evaluate what the found omission(somission(s))
can mean for the reliability of other reported data, (that werecan mean for the reliability of other reported data, (that were notnot
verified) and the material correctness of the total reported figverified) and the material correctness of the total reported figure.ure.
This may mean that more data have to be verified (andThis may mean that more data have to be verified (and
corrected)corrected)
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Other method than in MPOther method than in MP
�� The first option is to see if this omission can be corrected byThe first option is to see if this omission can be corrected by thethe

operator by recalculating in conformity with the MP.operator by recalculating in conformity with the MP.
�� Second option is to ask approval for thisSecond option is to ask approval for this otherother method by themethod by the

competent authority ifcompetent authority if
�� the used method is as good as or better than the method in the Mthe used method is as good as or better than the method in the MP)P)
�� there is enough time for approvalthere is enough time for approval

�� If these both options are not possible, the verifier has to evalIf these both options are not possible, the verifier has to evaluateuate
what the consequences are or can be for the materialitywhat the consequences are or can be for the materiality
�� If this could possibly lead to a material deviation: no positiveIf this could possibly lead to a material deviation: no positive verificationverification

report can be givenreport can be given
�� If the verifier concludes that this will not lead to a materialIf the verifier concludes that this will not lead to a material deviation adeviation a

positive verification report can be given with a remark.positive verification report can be given with a remark.
�� The verifier is in principal not allowed to approve an other metThe verifier is in principal not allowed to approve an other method thanhod than

described in the MP, even if he thinks the used method is betterdescribed in the MP, even if he thinks the used method is better. The. The
verifier is noverifier is no validatorvalidator (unless determined otherwise in national(unless determined otherwise in national
legislation). The MP is de basis for verification.legislation). The MP is de basis for verification.
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SourceSource notnot mentionedmentioned in MPin MP

�� SeveralSeveral actionsactions areare necessarynecessary to correctto correct thisthis omissionomission
�� MP has toMP has to bebe adjustedadjusted
�� AdjustmentAdjustment has tohas to bebe approvedapproved byby CompetentCompetent AuthorityAuthority
�� EmissionEmission of the missingof the missing sourcesource has tohas to bebe monitoredmonitored//reportedreported inin

EmissionEmission report inreport in conformityconformity withwith MP_MP_

�� IfIf thisthis cannotcannot bebe realizedrealized in time (in time (beforebefore 1 April),1 April),
�� TheThe verifierverifier cancan onlyonly givegive aa positivepositive verificationverification statementstatement ifif therethere isis

sufficientsufficient evidenceevidence thatthat thisthis omissionomission willwill notnot havehave materialmaterial
consequencesconsequences. In. In thisthis case a remark in decase a remark in de verificationverification reportreport willwill bebe
requiredrequired

�� IfIf therethere isis notnot enoughenough evidenceevidence: a: a positivepositive verificationverification statementstatement cannotcannot
bebe issuedissued..
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MP is not clearMP is not clear
�� This is a difficult issue, which we often have seen in theThis is a difficult issue, which we often have seen in the

beginning period of ETS, when all was new.beginning period of ETS, when all was new.
�� Several options are possibleSeveral options are possible

�� Two different methods are described in the validated MP for theTwo different methods are described in the validated MP for the samesame
emission source. In this case both methods can in principal be uemission source. In this case both methods can in principal be used. Insed. In
the management report it is however recommended to remove thethe management report it is however recommended to remove the
method from the MP that is not used.method from the MP that is not used.

�� The MP mentions an emission source but does not give a method atThe MP mentions an emission source but does not give a method at all orall or
only partly for calculating the emission . In this case the MP ionly partly for calculating the emission . In this case the MP is in fact ans in fact an
insufficient base for verification. If a positive statement caninsufficient base for verification. If a positive statement can be givenbe given
depends on 1) the substantiality of the emission for which thedepends on 1) the substantiality of the emission for which the method ismethod is
not clear and 2) the degree of lack of clarity. At least a remarnot clear and 2) the degree of lack of clarity. At least a remark on thisk on this
point in the verification report is necessary.point in the verification report is necessary.
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Content Verification report (1)Content Verification report (1)
Basic elements:Basic elements:
�� Name and address installation and applicable yearName and address installation and applicable year
�� Scope/principals of the verification, including reference to MPScope/principals of the verification, including reference to MP
�� Respective roles & responsibilities of installation, verifier anRespective roles & responsibilities of installation, verifier and CAd CA
�� Reference to exact version of the verified emission reportReference to exact version of the verified emission report

(+ total emission figures)(+ total emission figures)
�� Basis of statement (verification procedures followed, MP and othBasis of statement (verification procedures followed, MP and otherer

requirements)requirements)
�� Overview (main) verification activitiesOverview (main) verification activities (+ reference to contract)(+ reference to contract)
�� WhetherWhether verification included site visit (if not: justification)verification included site visit (if not: justification)
�� Verification conclusion in the form of positive verification staVerification conclusion in the form of positive verification statementtement
�� Remarks (if necessary)Remarks (if necessary)
�� Date and sign on behalf of verifier by authorized signatureDate and sign on behalf of verifier by authorized signature
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Content Verification report (2)Content Verification report (2)

Other issues mentioned in EA 6/Other issues mentioned in EA 6/--03, as:03, as:
�� Name of lead auditor and reviewerName of lead auditor and reviewer
�� List of fuels, process materialList of fuels, process material
�� Total GHG emission data per activityTotal GHG emission data per activity
�� List recommendations for improvementList recommendations for improvement
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Conclusion verificationConclusion verification

�� Emission report verified as satisfactoryEmission report verified as satisfactory
�� Verification report with Positive opinion, for example:Verification report with Positive opinion, for example:
�� ““In our opinion the CO2 emissions in the emission reportIn our opinion the CO2 emissions in the emission report

versionversion XX d.dd.d YY of installationof installation ZZ have been correctlyhave been correctly
reported, in conformity with the requested materiality and inreported, in conformity with the requested materiality and in
accordance with the agreements for measurement andaccordance with the agreements for measurement and
accuracy as laid down in the MPaccuracy as laid down in the MP QQ that has been validated bythat has been validated by
the Competent Authoritythe Competent Authority””..

�� Emission report verified as not satisfactoryEmission report verified as not satisfactory
�� Negative Verification reportNegative Verification report
�� No verification report (only management report)No verification report (only management report)

(can be the case!)(can be the case!)
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Example verification reportExample verification report

�� Dutch ExampleDutch Example
�� VerklaringVerklaring verificatieverificatie Emissieverslag.docEmissieverslag.doc
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Content managementContent management reportreport

�� BackgroundBackground
�� PurposePurpose
�� Description of verification activities (including theDescription of verification activities (including the

source streams that have been verified and the % ofsource streams that have been verified and the % of
the total CO2the total CO2--emission)emission)

�� Findings and recommendationsFindings and recommendations
�� Related to MP for being up to date and a solid base forRelated to MP for being up to date and a solid base for

verificationverification
�� Related to the implementation of the MP and the functioningRelated to the implementation of the MP and the functioning

of the monitoring systemof the monitoring system
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Example management reportExample management report

�� See Dutch exampleSee Dutch example
�� managementmanagement rapport.docrapport.doc
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VII. Competence of verifiersVII. Competence of verifiers
and other requirementsand other requirements
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Requirements of verifier according toRequirements of verifier according to
EA 6/03EA 6/03

The verifier shall establish, document, implement and maintainThe verifier shall establish, document, implement and maintain
a competence process that demonstrates through records thata competence process that demonstrates through records that
all personnel are competent for the tasks allocated. Thisall personnel are competent for the tasks allocated. This
process includes the determination and implementation of:process includes the determination and implementation of:

�� Competence criteria (technical scope and generic qualifications)Competence criteria (technical scope and generic qualifications)
�� A method for initial competence evaluationA method for initial competence evaluation
�� A method to ensure continued competence and regular evaluation oA method to ensure continued competence and regular evaluation off

personnelpersonnel
�� A competence needs analysis and contract review processA competence needs analysis and contract review process
�� Regular evaluation of the overall competence processRegular evaluation of the overall competence process
�� A system of recordingA system of recording
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Qualifications verifier personnelQualifications verifier personnel

�� No formal educational requirementsNo formal educational requirements
�� Technical expertise or accountancyTechnical expertise or accountancy

backgroundbackground
�� Preferably auditing experience ( ISO 14001,Preferably auditing experience ( ISO 14001,

9001, Management Systems)9001, Management Systems)
�� GeneralGeneral knowledgeknowledge ofof industrialindustrial sectorsector
�� For special sectorsFor special sectors goodgood knowledgeknowledge requiredrequired
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Required technical competences
according to EA 6/03

At least knowledge of:At least knowledge of:
1. Operator1. Operator’’s monitoring plan, procedures, data flow and control systemss monitoring plan, procedures, data flow and control systems

including the overall organization with respect to monitoring anincluding the overall organization with respect to monitoring and reporting asd reporting as
well as the environment in which the installation operates;well as the environment in which the installation operates;

2. The installation2. The installation’’s typical activities, equipment and relevant processes, emissions typical activities, equipment and relevant processes, emission
sources and source streams;sources and source streams;

3. Production inputs and outputs where relevant for GHG emission3. Production inputs and outputs where relevant for GHG emissions;s;
4. Information for each type of GHG emission (i.e. combustion, p4. Information for each type of GHG emission (i.e. combustion, process)rocess)
5. The origin and application of emission factors or oxidation /5. The origin and application of emission factors or oxidation / conversionconversion

factors, where relevant, and any other parameter or method usedfactors, where relevant, and any other parameter or method used to calculateto calculate
or measure the emissions;or measure the emissions;

6. Techniques relevant to monitoring, measurement (including dev6. Techniques relevant to monitoring, measurement (including device calibrationice calibration
and verification), calculation, analysis and reporting of the GHand verification), calculation, analysis and reporting of the GHG emissionsG emissions

7. Where applicable the techniques for chemical analysis, sampli7. Where applicable the techniques for chemical analysis, sampling and sampleng and sample
preparation especially for measuring net calorific value, elemenpreparation especially for measuring net calorific value, elemental analyses andtal analyses and
the determination of the biomass fraction of fuels and wastesthe determination of the biomass fraction of fuels and wastes
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Special scopes for certain sectorsSpecial scopes for certain sectors

1.1. Combustion / Energy industries (renewable and nonCombustion / Energy industries (renewable and non--renewable sources)renewable sources)
2.2. Mineral oil refineriesMineral oil refineries
3.3. Coke ovens, Metal ore and sintering installations, Production ofCoke ovens, Metal ore and sintering installations, Production of pig ironpig iron

and steeland steel
4.4. Production of cement clinker, lime, glass andProduction of cement clinker, lime, glass and ceremicsceremics
5.5. Pulp and paper producing installationsPulp and paper producing installations
6.6. Small combustion installationsSmall combustion installations
7.7. Continuous monitoring of CO2Continuous monitoring of CO2
8.8. AviationAviation –– annual emissions and tonne kilometresannual emissions and tonne kilometres
9.9. N2O emissionsN2O emissions
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Generic competenceGeneric competence

�� EU ETS directive and MRGEU ETS directive and MRG
�� National legislation on emission tradingNational legislation on emission trading
�� Data and information auditingData and information auditing
�� Performing a verification engagementPerforming a verification engagement
�� Communication skillsCommunication skills
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Competence evaluationCompetence evaluation

EA 6/03EA 6/03
�� Verifier shall determine a method to evaluate and demonstrateVerifier shall determine a method to evaluate and demonstrate

their competencetheir competence
�� Experience and training do not demonstrate an individual isExperience and training do not demonstrate an individual is

competent, but provide the appropriate routes to acquirecompetent, but provide the appropriate routes to acquire
competence. A formal qualification (when obtained by passingcompetence. A formal qualification (when obtained by passing
an examination) can be demonstration of knowledge. This mayan examination) can be demonstration of knowledge. This may
demonstrate compliance with a part of the competence criteria.demonstrate compliance with a part of the competence criteria.
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Internal requirements andInternal requirements and
organization Verifierorganization Verifier

�� Internal control proceduresInternal control procedures
�� Work instructionsWork instructions
�� DocumentDocument controlcontrol systemsystem
�� Management ofManagement of competencecompetence evaluationevaluation
�� Management ofManagement of impartialityimpartiality andand independenceindependence

�� Relationships based on common ownership, governance,Relationships based on common ownership, governance,
management of personnel, shared resources, finances, contracts omanagement of personnel, shared resources, finances, contracts orr
marketing are deemed to threaten the impartiality.marketing are deemed to threaten the impartiality.

�� No consulting services and technical assistance on EU ETS orNo consulting services and technical assistance on EU ETS or
other consulting services where the financial dependency couldother consulting services where the financial dependency could
compromise the impartiality of the verification activity.compromise the impartiality of the verification activity.

�� The verifier shall manage and monitor (potential) conflicts ofThe verifier shall manage and monitor (potential) conflicts of
interest situations and risks to impartiality.interest situations and risks to impartiality.
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VIII. Internal qualityVIII. Internal quality
management verifiermanagement verifier
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Quality management verifierQuality management verifier

�� Trainings programme/ Periodical TrainingTrainings programme/ Periodical Training
�� Review all verificationsReview all verifications
�� Witnessing programmeWitnessing programme
�� Periodical interchange of information, experiences, viewsPeriodical interchange of information, experiences, views
�� FAQ list for uniform interpretations ( CA)FAQ list for uniform interpretations ( CA)
�� Yearly evaluation working processes and experiences to look forYearly evaluation working processes and experiences to look for

improvementsimprovements
�� Standard formats for Risk analyses/audit plan/site visitStandard formats for Risk analyses/audit plan/site visit

reports/verification reports etcreports/verification reports etc
�� Changing verifier per installation after certain periodChanging verifier per installation after certain period
�� Central coordinating person quality issuesCentral coordinating person quality issues
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IX. Planning & CommunicationIX. Planning & Communication
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Steps inSteps in verificationverification procesproces

1. Pre contract stage

2. Verification
assessment

3. Reporting

4.4. ReviewReview ofof
verificationverification processprocess

5. Issuing verification
report

6. Entry emission
figure in Registry

2.1 Strategic analysis

2.2 Risk analysis

2.3 Verification plan

2.4 Process analysis

2.5 Completing
verification & findings

System
verification

Data
verification
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PlanningPlanning verification(sverification(s))

The main steps of the Verification process:The main steps of the Verification process:
�� Pre contract activitiesPre contract activities
�� Verification assessmentVerification assessment

�� Strategic and risk analysesStrategic and risk analyses
�� System verificationSystem verification
�� Data verificationData verification

�� Reporting, review and issuing verification report andReporting, review and issuing verification report and
entry data in Emission Registerentry data in Emission Register
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Verification activities in timeVerification activities in time
TimeTime tabletable ActivitiesActivities InstallationInstallation ActivitiesActivities verifierverifier

YearYear xx
QuarterQuarter 11

--MakingMaking emissionreportemissionreport yearyear xx--11
--MonitoringMonitoring yearyear xx

VerifyingVerifying reportreport yearyear xx--11

YearYear xx
QuarterQuarter 22

-- MonitoringMonitoring yearyear xx --Pre contract stagePre contract stage yearyear x*x*
--NoNo substantsubstant.. verificationverification act.act.

YearYear xx
QuarterQuarter 33

-- MonitoringMonitoring yearyear xx --StartStart stratstrat./risk./risk analysisanalysis yryr xx
--Start systemStart system verificationverification

YearYear xx
QuarterQuarter 44

-- MonitoringMonitoring yearyear xx --StrategicStrategic/risk/risk analysisanalysis yryr xx
--(separate)System(separate)System verificationverification

YearYear X+1X+1
QuarterQuarter 11
((endingending 3131 MarchMarch))

--MakingMaking emissionemission reportreport yearyear xx
--MonitoringMonitoring yearyear x+1x+1

--DataData verificationverification yearyear xx
--CombinedCombined systsyst/data/data verificatverificat..
-- ReportingReporting etc.etc.

*For new and one year contracts
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Planning verifications year xPlanning verifications year x
�� Make Inventory (per individual verifier/in total)Make Inventory (per individual verifier/in total)

�� How many verificationsHow many verifications
�� How many days per verification/per verifier and in totalHow many days per verification/per verifier and in total
�� How many separate system verification and how many combinedHow many separate system verification and how many combined
�� How many days to spent in year x (Q 2,3 and 4) and in Year x+1How many days to spent in year x (Q 2,3 and 4) and in Year x+1 (Q1)(Q1)

�� Keep in mindKeep in mind
�� Corrective actions by installation might be necessaryCorrective actions by installation might be necessary
�� Additional verification activities might be necessaryAdditional verification activities might be necessary
�� Reporting/ internal documentation takes timeReporting/ internal documentation takes time
�� Reviewing takes timeReviewing takes time

�� This meansThis means
�� Preferable to plan verification activities before half of marchPreferable to plan verification activities before half of march year x+1year x+1
�� Plan enough review capacity in MarchPlan enough review capacity in March

�� Also recommendedAlso recommended
�� Plan time for executing verification, including preparation/repoPlan time for executing verification, including preparation/reporting (the dayrting (the day

before and after)before and after)
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Planning: time needed for verificationPlanning: time needed for verification

�� No general manNo general man--day table for ETS verifications in EU.day table for ETS verifications in EU.
�� In Annex E of EAIn Annex E of EA--6/03 are give some criteria, but no absolute6/03 are give some criteria, but no absolute

figuresfigures
�� On average for (very) simpleOn average for (very) simple ––complex installations: 1complex installations: 1--10 days10 days

For very complex installation with many source streams:For very complex installation with many source streams:
> 10 days> 10 days

�� The set up of a manThe set up of a man--day table is an issue in Europe (moreday table is an issue in Europe (more
uniform approach) but difficult to set general applicable figureuniform approach) but difficult to set general applicable figures.s.
(criteria: sectors, number source streams, amount emission?)(criteria: sectors, number source streams, amount emission?)

�� Minimum man day criteria can give (some) guarantees that theMinimum man day criteria can give (some) guarantees that the
necessary time is spent , but do not guarantee the quality.necessary time is spent , but do not guarantee the quality.
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Communication verificationCommunication verification year xyear x
TimeTime VerifierVerifier ��installationinstallation InstallationInstallation �� verifierverifier
YearYear x,x,
Q2Q2

--AskAsk informationinformation forfor proposalproposal**
--MakeMake//SendSend propopsalpropopsal**

--GiveGive//sendsend informationinformation
--GiveGive orderorder

YearYear x,x,
Q3Q3

--AskAsk infoinfo forfor SA/RA (checklist* )SA/RA (checklist* )
--Plan SV (Plan SV (ifif applicableapplicable) in Q3/Q4) in Q3/Q4
--ConfirmConfirm date/date/neededneeded info SV*info SV*
--ExecuteExecute SV (SV (ifif applicableapplicable) in Q3/4) in Q3/4

-- GiveGive ((sendsend)) informationinformation

YearYear x,x,
Q4Q4

--SendSend report*report* withwith resultsresults SVSV
--Plan (data)Plan (data)verificationverification withwith operatoroperator
--ConfirmConfirm date,date, neededneeded info (info (whatwhat// whenwhen))
andand auditeesauditees datadata verificationverification

-- ReportReport followfollow up ofup of
recommendationrecommendation inin SVSV--letterletter

YearYear x+1,x+1,
Q1Q1

--SendSend inin advanceadvance:: auditplanauditplan* +Rep letter** +Rep letter*
--ExecuteExecute (data)(data) verificationverification
--ConfirmConfirm possiblepossible outstandingoutstanding issuesissues
--SendSend verificationverification--*/management report**/management report*

--SendSend inin advanceadvance ER/ER/otherother infoinfo
--GiveGive//SendSend alal neededneeded additionaladditional
infoinfo duringduring//afterafter datadata verificationverification
--ReturnReturn signedsigned Rep letterRep letter

*Standard template
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Representation letter installationRepresentation letter installation

�� Written confirmation from management to the verifier about theWritten confirmation from management to the verifier about the
fairness of data/information for the emission report .fairness of data/information for the emission report .

�� The purpose of the letter is to emphasize that the content of thThe purpose of the letter is to emphasize that the content of thee
emission report (and underlying data) are management'semission report (and underlying data) are management's
representations, and thus management has the primaryrepresentations, and thus management has the primary
responsibility for their accuracy.responsibility for their accuracy.

�� It is used to let the management of the installation declare inIt is used to let the management of the installation declare in
writing that the emission report and other presentations to thewriting that the emission report and other presentations to the
verifier are sufficient and appropriate and without omission ofverifier are sufficient and appropriate and without omission of
material facts to the reported figures, to the best of thematerial facts to the reported figures, to the best of the
management's knowledge.management's knowledge.

�� The letter is required at the completion of the audit fieldworkThe letter is required at the completion of the audit fieldwork
and prior to issuance of the verification statements with theand prior to issuance of the verification statements with the
auditor's opinionauditor's opinion
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Content of Rep letterContent of Rep letter

Responsible Management should declare that:Responsible Management should declare that:
�� All relevant information has been givenAll relevant information has been given
�� The emission report does not contain inaccuracies or omissionsThe emission report does not contain inaccuracies or omissions

of (possible) material interestof (possible) material interest
�� The information in the emission report gives a broad andThe information in the emission report gives a broad and

balanced view of the relevant mattersbalanced view of the relevant matters
�� The operator complies with the relevant legal and otherThe operator complies with the relevant legal and other

requirements. Where violation has occurred, that could lead torequirements. Where violation has occurred, that could lead to
material omission, this will be explained in the emission reportmaterial omission, this will be explained in the emission report..

�� The operator has no knowledge of activities or facts that couldThe operator has no knowledge of activities or facts that could
be classified as fraudbe classified as fraud

�� After the period of reporting no events took place that wouldAfter the period of reporting no events took place that would
make changes in the emission report necessary.make changes in the emission report necessary.
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Preparation effective site visit

Make clear in advance
� What information should be sent in advance: Emission report,

MP (if changed), correspondence with CA, results of internal
auditing, calculation spreadsheets etc. (so verifier can prepair)

� What is expected during the site visit (so operator can prepair)
� Whom to speak
� What installations/meters to check
� What information/documentation should be available during site visit

(analyses, certificates, kalibration reports, invoices, results of
measurements, documentation, information activity data, exces to the
relevant information/computer systems)
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Executing audit plan/interviews on siteExecuting audit plan/interviews on site

�� Start with clear introduction of the total programme (best beforStart with clear introduction of the total programme (best beforee
the total group ofthe total group of auditeesauditees))

�� Explain to allExplain to all auditeesauditees the reason for the visit and make clearthe reason for the visit and make clear
what information you needwhat information you need

�� Follow the verification planFollow the verification plan
�� Close interviews/audit with clear summary of findings andClose interviews/audit with clear summary of findings and

points that need further attentionpoints that need further attention
�� Close end meeting verification with clear understandingClose end meeting verification with clear understanding

concerning the follow up and planningconcerning the follow up and planning
�� Confirm outstanding issues data verification a.s.a.p. by mail wConfirm outstanding issues data verification a.s.a.p. by mail withith

date when to be finisheddate when to be finished
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X. Practical issues systemX. Practical issues system
verificationverification
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System Verification

� (Pre) investigation aimed at the actual
implementation of the system of measuring and
datahandling in conformity with MP and
internal control and quality assurance

� Can be done separately from data verification or
as a combined system/data verification
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Aspects System verificationAspects System verification
1.1. Management systemsManagement systems
2.2. Internal AuditsInternal Audits
3.3. Document controlDocument control
4.4. RegistersRegisters
5.5. OutsourcingOutsourcing
6.6. Tasks, responsibilitiesTasks, responsibilities
7.7. CompetencesCompetences
8.8. MeansMeans
9.9. Inspection, maintenanceInspection, maintenance
10.10. CalibrationsCalibrations
11.11. Computer systemsComputer systems
12.12. OthersOthers
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Emission
source

1

Emission
source

2

Emission
source

3

Emission
source

4

Emissions from
activities

Fuel flow

Net caloric value

Activity data

Emission factor

Oxidation factor

Load calculation

Availability of records 4, 11, 12
Random check on records 4, 11, 12
Calculations 3, 11
Data handling 11
Data storage 8, 9, 10
Maintenance 8, 9, 5
Faulty meter readings 4, 9, 12
Corrections 4, 12
Calibrations 10
Internal Control 1,3, 4, 6
Management systems 1, 3, 6

Parameters

Aspects

1. Management systems 7. Competencies
2. Internal Audits 8. Means
3. Document control 9. Inspection, Maintenance
4. Registers 10. Calibrations
5. Outsourcing 11. Computer systems
6. Tasks , Responsibilities 12. Others

Data Handling Verification

System Verification

OK, Correct
Observation
Remark
Shortcoming

Verdict

Coverage 40-80%
of total emissions
depending on risk

assesment

Parameters which
need validation

Aspects which require
special attention based on
findings of risk assesment

and outcome of system
verification
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Overall time requirements depending on
outcome risk analysis

Data Handling
Verification
Spot Checks
Trends Check
Balance Calculations

Systeem verification

Managements systems MP
ISO 9001/14001

Excellent System
Only Few Data

Checks

Weak System
Many Data Checks

Type of installation :
Simple vs. Complex
Risk involved

Time

System Quality
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AmountAmount ofof testingtesting
1. Percentage of1. Percentage of installationsinstallations//sourcessources ((guidelineguideline))

CoverageCoverage reasonablereasonable level oflevel of assuranceassurance

High level ofHigh level of internalinternal
controlcontrol //qualityquality ofof
systemssystems

Minimum 40Minimum 40--80%80%

PoorPoor internalinternal controlcontrol//
qualityquality ofof systemssystems

PreferablyPreferably: all: all
minimum 80%minimum 80%
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Work Instruction SystemWork Instruction System verificatieverificatie

�� Overlap with ISO/EMASOverlap with ISO/EMAS
�� Internal AuditsInternal Audits
�� Document controlDocument control
�� Control of RegistrationsControl of Registrations
�� Outsourcing of activitiesOutsourcing of activities
�� Tasks,Tasks, AuthorisationsAuthorisations,,

ResponsibilitiesResponsibilities
�� CompetencesCompetences

�� MeansMeans
�� Inspection &Inspection & MaintenaceMaintenace
�� CallibrationCallibration && KentalbepalingKentalbepaling
�� ComputersystemsComputersystems

Validation EquipmentQuality assurance & Organisation
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System verification in practice
� Many of you have already either been involved in the

development or have carried out validation of the MP’s

� Based on the MP’s which are familiar to you, could you
prepare a list of those elements that in your opinion
require special attention during the system verification?

� Prepare a list of the top 5 items which should be in the
verification plan
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Serious omissions found during
system verification -1-

� Registration of deviatons from approved MP is not up to date

� Process for handling manual corrections of data is not properly
documented

� System for whole chain of data handling is not clear or adequatly
controlled

� Callibrations have not been carried out, records of callibrations
insufficient up to date or new results have not been correctly applied
in the formula(s) of the datahandling system

� Recent changes in operating procedures are not documented in the
MP
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Serious omissions found during
system verification -2-

� Major changes in the operating procedures have not been
reported to CA and therefore no approval

� The way in which emission data are being calculated and
reported are in a general sense OK however no auditable
evidence is available

� Responsiblities for registration, calculation, correction and
reporting of deviations are not properly described and/or not
operational



92

XI. Tools and techniques for dataXI. Tools and techniques for data
verificationverification

�� Amount of testingAmount of testing
�� Analysing data spreadsheetsAnalysing data spreadsheets
�� RainbowRainbow--tooltool
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AmountAmount ofof testingtesting
1. Percentage of1. Percentage of installationsinstallations//sourcessources ((guidelineguideline))

CoverageCoverage reasonablereasonable level oflevel of assuranceassurance

High level ofHigh level of internalinternal
controlcontrol //qualityquality ofof
systemssystems

Minimum 40Minimum 40--80%80%

PoorPoor internalinternal controlcontrol//
qualityquality ofof systemssystems

PreferablyPreferably: all: all
minimum 80%minimum 80%
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AmountAmount ofof testingtesting
2.2. NumberNumber of controles perof controles per installationinstallation//sourcesource ((guidanceguidance))

FrequencyFrequency
EstimatedEstimated
populationpopulation

NumbersNumbers toto bebe testedtested**

YearlyYearly 11 11

QuaterlyQuaterly 44 22

MonthlyMonthly 1212 22--55

WeeklyWeekly 5252 5,10,155,10,15

DailyDaily 250250 20,30,4020,30,40

MoreMore timestimes perper dayday >250>250 25,30,45,6025,30,45,60

* Number dependent on level of internal control
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AmountAmount ofof testingtesting
3. In case of3. In case of greatgreat numbernumber ofof registrationsregistrations ((guidanceguidance))

• Starting with 20 samplings/datachecks
• No errors/faults: OK
• In case of error(s): analyse error(s)

(incidental/structural error)
• In case of incidental error: take another 10 samplings
• No errors: OK
- More error(s) found: take another 10 samplings
- Again error(s) found: system does not work
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AnalysingAnalysing data spreadsheetsdata spreadsheets -- DataData

Application of (simple) statical formulas:

Total numbers, minimum, maximum, average
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AnalysingAnalysing data spreadsheetsdata spreadsheets -- DataData

- Expected number of hour values in juni: (30*24=)720; not 713

- Between 14-06-2005 16:00 en15-06-2005 1:00 7 values are missing
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AnalysingAnalysing data spreadsheetsdata spreadsheets -- DataData

- Waterinjection ratio: min., max. and average are identical
- Is this a measured value or a default value?
--minimum gasconsumption: negative value



99

AnalysingAnalysing data spreadsheetsdata spreadsheets -- FormulasFormulas
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AnalysingAnalysing data spreadsheetsdata spreadsheets -- FormulasFormulas

- Calculating method is correct

- Number 35,17 (higher heating value) should be 31,65 (lower heating value)
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�� WhatWhat ifif data spreadsheetsdata spreadsheets existsexists ofof hundredshundreds ofof rowsrows// formulasformulas??

�� SolutionSolution: programmes: programmes forfor analysinganalysing workwork sheets (assheets (as addadd--inin))

�� ForFor exampleexample RainbowRainbow AnalystAnalyst Professional.Professional. MakesMakes itit possiblepossible toto

�� GiveGive thethe samesame color tocolor to groupsgroups withwith thethe samesame formulaformula

�� Analyses theAnalyses the relationrelation betweenbetween cellscells

�� Etc.Etc.

ProgrammeProgramme forfor analysinganalysing data filesdata files
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Rainbow exampleRainbow example

�� ExampleExample
�� VoorbeeldVoorbeeld voorvoor Rainbow.xlsRainbow.xls
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AnalysingAnalysing data files:data files: groupsgroups ofof formulasformulas (1)(1)

-Same collor formula groups: same formulas
-Checking one row is sufficient
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AnalysingAnalysing data files:data files: groupsgroups ofof formulasformulas(2)(2)

-Cells with different color within a formula group: different formula
-Further analyse deviation (possible mistakes)



105

AnalysingAnalysing data files :data files : relationrelation betweenbetween cellscells

labels

input

output

formules

These data are not used in any calculation E5?

Input data for further calculation

End result of calculation. With these data no further calculation takes place D5?

In between calculation (result and input of calculation)
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AnalysingAnalysing data files :data files : combinationcombination

D5 not in totalization D9 E5 not input F5 G6 used in formula, mistake in input
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XII. Approach simple andXII. Approach simple and
complex installationscomplex installations
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What will be different forWhat will be different for
simple and complex installations ???simple and complex installations ???
�� Pre contract stagePre contract stage
�� Verification assessmentVerification assessment
�� Strategic & risk analysisStrategic & risk analysis
�� Verification planVerification plan
�� System verificationSystem verification
�� Data verificationData verification
�� Review verification processReview verification process
�� Issuing verification reportIssuing verification report
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What determines an installation to beWhat determines an installation to be
considered simple or complex ?considered simple or complex ?

� ………………..?

� ………………..?

� ………………..?

� ………………..?
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Example simple installationExample simple installation

Installatie brandstof CO2
ton

Meet
systeem

NOx
kg

WKK Aardgas 30000 PEMS 16300

Wervelbed Aardgas +
Afvalstoffen

11000 Kental 14500

Stoomketel
K3

Aardgas 3000 Kental 1580

Stoomketel
K4

Biogas 4000 Kental 6250

Totaal 44000 38630

Materialiteits
grens 5%

2200 1932
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Example complex installationExample complex installation
Installatie brandstof CO2

ton
Meet

systeem
NOx
kg

WKK Aardgas 120000 PEMS 16900
F 2300 Aardgas 60000 PEMS 11600
F 2302 Stripgas 6000 kental 8000
F 555 Steenkool 180000 CEMS 23500

F 601 A/B Stripgas 2000 kental 300
U 2200 proces 50000 CEMS 17500
U 4550 proces 23000 CEMS 13000
U 6000 pet cokes 8600 kental 10900

STG fakkel stripgas 690 kental 45
F 3005 Aardgas 3000 kental 6700
F 3010 Aardgas 2900 kental 3950
F 45-55 Aardgas 1400 kental 500
U 200 Aardgas 1000 kental 500
Totaal 458590 113395

Materialiteits
grens 5%

22930 5670
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Other obvious examples ofOther obvious examples of
complex installationcomplex installation

� …………….

� ……………..

� …………….
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Strategic & risk analysis
� Simple installation

� ……..

� ……..

� …….

� …….

� Complex installation

� …….

� …….

� …….

� …….
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Verification plan
� Simple installation

� ……..

� ……..

� …….

� …….

� Complex installation

� …….

� …….

� …….

� …….
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System verification
� Simple installation

� ……..

� ……..

� …….

� …….

� Complex installation

� …….

� …….

� …….

� …….
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Data verification
� Simple installation

� ……..

� ……..

� …….

� …….

� Complex installation

� …….

� …….

� …….

� …….
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Issuing verification report
� Simple installation

� ……..

� ……..

� …….

� …….

� Complex installation

� …….

� …….

� …….

� …….
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Operator identification

2. Overall planning schedule

3. Risk Analysis & Verification plan

4. Site visit 1

5. Site visit 2

6. Preparation of verification report

7. Internal Review

1. Documents Control

Work Instruction progress verification Work Instruction
Risk Analysis

Srategic & Risk Analysis

Verification plan

Work Instruction
System Verification

Work Instruction Data Verification

Emission Logsheets
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XIII Case studies

1. Pre contract stage

2. Verification assessment

3. Reporting

4.4. ReviewReview ofof verificationverification processprocess

5. Issuing verification report

6. Entry emission figure in Registry
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Case studies internal control verifierCase studies internal control verifier

1.1. Internal verification documentationInternal verification documentation
2.2. Internal ReviewInternal Review
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Case study 1Case study 1
Internal verification documentationInternal verification documentation

�� Case: Make overview of the documents thatCase: Make overview of the documents that
need to be documented by the verifier (table ofneed to be documented by the verifier (table of
content internal documentation file)content internal documentation file)
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Content internal verification fileContent internal verification file

�� ExampleExample
�� tabletable of contents fileof contents file internalinternal documentation.docdocumentation.doc
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What information is part of:

� Correspondence competent authority
� Correspondence installation
� Results of system/dataverification
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Relevant correspondence competent authority

� Letter with approval of MP
� Requests for changes in MP
� Reactions on requests for changes in MP
� (Mail) correspondence on special issues

- temperary deviations
� Results of audit visits from competent authority
� Correspondence related to changes to permits
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Relevant correspondence installation

� All correspondence as mentioned in table of contents
(as part of the defined steps in the verification process)

� Additional E-mails concerning supply of additional
information as a result of risk analyses, system- or data
verification

� Additional correspondence related to changes in
shedule
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Results of system/data verification

� Reporting of results of findings system/data
verification

� Reporting deviations from auditplan
� Onderlying information/ documentation (evidence)

(calculating)spreadsheets, print out of inputdata, results of analyses,
kalibration reports, reports internal audits etc etc

� Reference to underlying evidence
� Calculation checks performed by verifier
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Case study 2: ReviewCase study 2: Review
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Case study reviewCase study review

�� Main purpose second pair of eyes which servesMain purpose second pair of eyes which serves
four different functionsfour different functions

1.1. Review functionReview function
2.2. Final check on reasonable assurance criteriaFinal check on reasonable assurance criteria
3.3. To ensure verification in accordance with relevantTo ensure verification in accordance with relevant

requirements (EUrequirements (EU--ETS, NAP)ETS, NAP)
4.4. Proof reading functionProof reading function
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Case study reviewCase study review

�� Basis for review: all internal verificationBasis for review: all internal verification
documentationdocumentation

�� Formal check list preferably to be usedFormal check list preferably to be used
�� Dutch examples of such work instructionDutch examples of such work instruction
�� Outcome of review again to be included in theOutcome of review again to be included in the

internal verification reportinternal verification report
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Stap 7: Review
Uitvoering : hoofd verificatie

In orde? datum en
paraaf

Volledige en goedgekeurde documenten zijn aangetroffen in het
dossier. 1 ja 1nee

Risisco Analyse (WI 410) uitgevoerd en in dossier. 1 ja 1nee

Verificatie programma met voldoende breedte is aangetroffen in
dossier. 1 ja 1nee

Bij Systeemcontrole zijn alle elementen geverifieerd. De ingevulde WI
420 zit in het dossier. Negatieve bevindingen zijn helder en duidelijk
geformuleerd.

1 ja 1nee

De reviewer geeft een eigen oordeel over de kwaliteit van het systeem. Er zijn drie mogelijkheden, met
gerelateerde niveaus van gegevensonderzoek.

Systeemkwaliteit Norm Keuze Norm gegevenscontrole

Work Instruction InternalWork Instruction Internal
ReviewReview
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Stap 7: Review

Oordeel inzake CO2 en NOx emissie separaat opgeven In orde? datum en
paraaf

De gegevenscontrole is per bron voldoende gedocumenteerd en
aanwezig in het dossier middels ingevulde W I 430. 1 ja 1 nee

Is er voldoende dekking geweest bij gegevenscontrole? 1 ja 1 nee

Is de voorgestelde verklaring in orde? 1 ja 1 nee

Is de voorgestelde management letter in orde? 1 ja 1 nee

Opmerkingen m.b.t. aangebrachte verbeteringen:

WI 400WI 400
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Case study reviewCase study review

�� Case: Make an overview of the items andCase: Make an overview of the items and
elements that need to be dealt with during theelements that need to be dealt with during the
internal reviewinternal review

�� Design a Work Instruction for Internal ReviewDesign a Work Instruction for Internal Review
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Example of items to be part of the
Work Instruction Review System Verification

Reviewer gives his own judgement on the quality of the verified System.
Three possibilities : System is Good / Boarderline / Bad.

Negative finding are clearly and properly
formulated

Completed WI SV is in file

During system verification all elements have
been covered

Verification plan of sufficient dephts and
breadth is in file

Risk analysis has been carried out and WI is in
the file

Complete and approved documents are in the
file

Date /Signiture
from Reviewer

Yes/NoExecution of verification
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Example of items to be part of the
Work Instruction Review System Verification

Remarks and suggestions for improvement.

Text proposal Management letter is OK.

Text proposal for Verification Statement is OK

Data control has covered sufficient part of total
emissions based on risk assesment.

Data control per emission source is well
documented and relevant WI is in File

Date /Signiture
from Reviewer

Yes/NoExecution of verification
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Course evaluation / discussion

� ……….

� ……….

� ……….


