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1 Data management plan1.1 Data summaryQuestions Answers1 Will you re-use any existingdata and what will you re-usethem for? State the reasons ifre-use of any existing data hasbeen considered but discarded.

This project re-used internal data from the participants:
· Activity concentration of radioactive standards used for thepreparation of material for the intercomparisons in WP1
· Quality systems which cover the requirements for reference materialproduction based on ISO 17034 and ISO 33405 in WP3 and WP4.
This project re-used publicly available data1. Isotope ratios of publicly available reference materials. Thisdataset was re-used in A2.1.1.2. A paper describing the synthesis path for the solid referencematerial. This dataset was re-used in A3.3.1 to A3.3.2.2 What types and formats ofdata will the project generate orre-use?
The project collected:
· Raw data in ASCII format
· Processed data in XLSX or CSV format
· Uncertainty calculations in XLS or MSU format
· Text in DOCX or PDF format
· Presentations in PPT or PDF format
· Figures and pictures in JPG format3 What is the purpose of thedata generation or re-use andits relation to the objectives ofthe project?

Purpose of the data generation or re-useThe data generated and re-used was from measurements, calibrations,comparisons and validations. They were used in meeting the project’sobjectives and in conference and peer-reviewed publications.
Data generated in relation to the objectives of the projectData were generated by the consortium to meet objectives 1 - 4.Measurement and calibration data resulted from objectives 1 and 2 andcomparison and validation data from objectives 3 and 4. Data fromprofessional workshops were used to support end-user uptake(objective 5).
The project generated the following datasets:1. Additional data for the deliverable "D1: Inter-laboratory comparisonreport for low-level radionuclide detection by mass spectrometry."https://oar.ptb.de/resources/show/10.7795/720.20260113Contributed to meeting objective 1.2. Additional data for the deliverable "D6: Inter-laboratory comparisonreport, describing sample preparation requirements, sampleintroduction methods, and uncertainty budgets."https://doi.org/10.7795/720.20260121. Contributed to meetingobjective 3.
Data re-used in relation to the objectives of the projectMeasurement, calibration, comparison and validation data were re-usedby the consortium to meet objectives 3 and 4.
The project re-used 2 datasets from outside of the project for thepurposes specified in question 1 above. Their relation to the objectivesof the project is specified below:

1. Isotope ratios of publicly available reference materials.Contributed to meeting objective 1.2. A paper describing the synthesis path for the solid reference
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material. Contributed to meeting objective 3.4 What is the expected size ofthe data that you intend togenerate or re-use?
The overall size of the generated data was approximately less than 1TB.

5 What is the origin/provenanceof the data, either generated orre-used?
Data generated in the projectThe data generated was from measurements, calibrations, comparisonsand validations and are published in the seven Deliverables D1 -D7 andare available in the trusted repository PTB-OAR under the Links:
https://doi.org/10.7795/120.20251017Chttps://doi.org/10.7795/120.20251017Dhttps://doi.org/10.7795/120.20251017Ahttps://doi.org/10.7795/120.20251017Bhttps://doi.org/10.7795/110.20250603https://doi.org/10.7795/810.20251106https://doi.org/10.7795/120.20251218
The project generated 2 datasets extracted from the deliverables. Theprovenance of both datasets are “Data from an inter-laboratorycomparison”.
Re-used dataThe existing data originated from several sources, which included:participant’s pre-existing data, data from the scientific literature, real-world measurement data and data from simulation experiments
The project re-used 2 datasets which originated from the followingexternal sources (from outside of this project):

1. Isotope ratios of publicly available reference materials (as listedin Table 1 of Deliverable D3).2. A paper describing the synthesis path for the solid referencematerial. Harms, A., Gilligan, C., 2012. Development ofsynthetic environmental radioactivity reference materials. Appl.Radiat. Isot., Proceedings of the 18th International Conferenceon Radionuclide Metrology and its Applications 70, 1940–1943.https://doi.org/10.1016/j.apradiso.2012.02.0556 To whom might your data beuseful ('data utility'), outsideyour project?
The data will be suitable for use by other research groups working onthe following topics: measurement of stable and radioactive isotopes inthe environment. It will also be useful for standards committees includingBIPM CCQM IRWG, BSI RMI/1, CEN/TC 230 (Water quality), CEN/TC264 (Air quality), CEN/TC 444 (characterisation of solid matrices),CIAAW, EURAMET TC-IR, EURAMET TC-MC, ISO/REMCO, ISO/TC085/SC 02/WG 17 (Radioactivity Measurements) and ISO/TC 147/SC3 (Water quality- radioactivity measurements).Data were provided to: CCQM-IAWG, CCQM-IRWG, CCQM-TG-Food,CCRI(II)-TG-MS, CEN TC 460 (Food authenticity), CIAAW, DIN NA062-08-15 AA "Grundlagen der Atomspektroskopie", and ISO/TC147/SC 3 (Water quality- radioactivity measurements)
The data might be useful to:
· Stakeholders from industry: Manufacturer of Mass SpectrometrySystems
· Standardisation bodies as listed above
· NMIs/Dis engaged in CCRI and CCQM
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· Decision makers responsible for EU regulations and directives

1.2 Findable, Accessible, Interoperable and Re-usable (FAIR) Data1.2.1 Making data findable, including provisions for metadataQuestions Answers7 Will data be identified by apersistent identifier? Yes, each of the project’s deposited datasets is identified by:DOI8 Will rich metadata be providedto allow discovery? Whatmetadata will be created? Whatdisciplinary or general standardswill be followed? In casemetadata standards do not existin your discipline, please outlinewhat type of metadata will becreated and how.

The metadata created for all of the project's deposited datasets wasopen under a Creative Commons Public Domain Dedication (CC 0) orequivalent (to the extent legitimate interests or constraints aresafeguarded), in line with the FAIR principles (in particular machine-actionable) and provided information at least about the following:datasets (description, date of deposit, author(s), venue and embargo);the European Partnership on Metrology funding; grant project name,acronym and number; licensing terms; persistent identifiers for thedataset, the authors involved in the action, and, where possible, for theirorganisations and the grant. Where applicable, the metadata includedpersistent identifiers for related publications and other research outputs.9 Will search keywords beprovided in the metadata tooptimise the possibility fordiscovery and then potentialre-use?

Yes, the following search keywords were provided in the metadata tooptimise the discovery and potential re-use of the deposited datasets:environmental pollutants, European Green Deal, mass spectrometry,reference material, traceability, measurement uncertainty, detectionlimit.10 Will metadata be offered insuch a way that it can beharvested and indexed?
Yes, the data/research outputs were deposited and published in thetrusted repository PTB-OAR.

1.2.2 Making data accessibleQuestions AnswersRepository:
11 Will the data be deposited ina trusted repository? The data and associated metadata, documentation and code aredeposited in the trusted open access repository PTB-OAR(https://oar.ptb.de).
12 Have you exploredappropriate arrangements withthe identified repository whereyour data will be deposited?

No, the data were uploaded via a standard procedure and required nospecial arrangements.

13 Does the repository ensurethat the data are assigned anidentifier? Will the repositoryresolve the identifier to a digitalobject?

Yes, the PTB-OAR and Zenodo assigned an identifier (DOI) to each ofthe project’s deposited datasets. Both repositories resolve the identifierto a digital object.

Data:
14 Will all data be made openlyavailable? If certain datasetscannot be shared (or need to beshared under restricted accessconditions), explain why, clearlyseparating legal and contractualreasons from intentionalrestrictions. Note that in

All the data that were needed to validate the results presented inscientific publications were made openly available as the default, unlessthere was a specific reason not to publish the data.
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Questions Answersmulti-beneficiary projects it isalso possible for specificbeneficiaries to keep their dataclosed if opening their data goesagainst their legitimate interestsor other constraints as per theGrant Agreement.15 If an embargo is applied togive time to publish or seekprotection of the intellectualproperty (e.g. patents), specifywhy and how long this will apply,bearing in mind that researchdata should be made availableas soon as possible.

The data used in scientific publications, posters and oralcommunications was/will be made available for re-use as soon as isreasonably possible.
The data and datasets mentioned in point 3 and 5 of this plan are allpart of the seven Deliverables of the project. These deliverables arepublished on the webpage of MetroPOEMhttps://www.npl.co.uk/euramet/metropoem as well as in the trustedopen access repository PTB-OAR (https://oar.ptb.de)

16 Will the data be accessiblethrough a free and standardisedaccess protocol?
Yes, the PTB Open Access Respository provides access to the datausing the free and open OAI-PMH protocol, which is documented here:https://www.openarchives.org/pmh/

17 If there are restrictions onuse, how will access be providedto the data, both during andafter the end of the project?

There are no restrictions on the use of the published data, but users willbe required to acknowledge the project and the source of the data inany resulting publications, according to the CC-BY 4.0 license.
As some data have restricted access, access will only be provided afterpersonal contact to the authors via the repository interface.18 How will the identity of theperson accessing the data beascertained?
If necessary, an authentication system or a data on demand functionwill be provided.

19 Is there a need for a dataaccess committee (e.g. toevaluate/approve accessrequests to personal/sensitivedata)?

This consortium did not establish a data access committee. Thecoordinator, with support from the participants, had the overallresponsibility for the management of data/research outputs and qualityassurance. The coordinator, with support from the participants, wasresponsible for coordinating updates to the data management plan andfor deciding on a case-by-case basis which data/research outputs willbe kept and for how long. The participant(s) that produced the data isresponsible for organising backup and storage, archiving, and fordepositing the data/research outputs within the chosen repositories.
Metadata:
20 Will metadata be madeopenly available and licensedunder a public domaindedication CC0, as per theGrant Agreement? If not, pleaseclarify why. Will metadatacontain information to enablethe user to access the data?

In PTB-OAR and Zenodo, metadata are licensed under CC0, except foremail addresses. All metadata are exported via OAI-PMH and can beharvested.

21 How long will the data remainavailable and findable? Willmetadata be guaranteed toremain available after data areno longer available?

The data will remain available and findable for the lifetime of the PTB-OAR repository, which is expected to be a minimum of 20 years. If dataare withdrawn from PTB-OAR, the DOI and the URL of the original objectare retained. In case of closure of the PTB-OAR repository, best effortswill be made by PTB-OAR to integrate all content into suitable alternative
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1 A qualified reference is a cross-reference that explains its intent. For example, X is regulator of Y is a much more qualified referencethan X is associated with Y, or X see also Y. The goal therefore is to create as many meaningful links as possible between (meta)dataresources to enrich the contextual knowledge about the data. (Source: https://www.go-fair.org/fair-principles/i3-metadata-include-qualified-references-metadata/)

Questions Answersinstitutional and/or subject based repositories.
The data will remain available and findable for the lifetime of the Zenodorepository, which is expected to be a minimum of 20 years. If data arewithdrawn from Zenodo, the DOI and the URL of the original object areretained. In case of closure of the Zenodo repository, best efforts will bemade by Zenodo to integrate all content into suitable alternativeinstitutional and/or subject based repositories.

22 Will documentation orreference about any softwarebe needed to access or read thedata and will this be included?Will it be possible to include therelevant software (e.g. in opensource code)?

The data are in a common format (MS office, PDF) and can be readusing widely available software (open source or commercial).

1.2.3 Making data interoperableQuestions Answers23 What data and metadatavocabularies, standards,formats or methodologies willyou follow to make your datainteroperable to allow dataexchange and re-use within andacross disciplines? Will youfollow community-endorsedinteroperability best practices?Which ones?

The datasets use the trusted repository’s basic metadata schema foradministrative data, which is compliant with the recommendedstandards used by DataCite (https://search.datacite.org/) andOpenAIRE (https://www.basesearch.net/).
For individual datasets, the following discipline-specific vocabularies,standards, formats, and methodologies are used:
· GUM (procedure; subject-independent).

24 In case it is unavoidable thatyou use uncommon or generateproject specific ontologies orvocabularies, will you providemappings to more commonlyused ontologies? Will youopenly publish the generatedontologies or vocabularies toallow their re-use, refinement orextension?

Mapping was not required as the terminology used was chosen to becompatible with the existing literature.

25 Will your data includequalified references1 to otherdata (e.g. other data from yourproject, or datasets fromprevious research)?

Yes, the project’s datasets deposited in the chosen repositories includedqualified references to other datasets from the same project or fromprevious research.

1.2.4 Increase data re-useQuestions Answers26 How will you providedocumentation needed tovalidate data analysis and
A short README file (e.g. Markdown) was provided together with thedata to enable data analysis and to facilitate data re-use.
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Questions Answersfacilitate data re-use (e.g.readme files with information onmethodology, codebooks, datacleaning, analyses, variabledefinitions, units ofmeasurement, etc.)?27 Will your data be made freelyavailable in the public domain topermit the widest re-usepossible? Will your data belicensed using standard re-uselicenses, in line with theobligations set out in the GrantAgreement?

The data (seven deliverable reports D1 -D7 and 2 project generateddatasets) were licensed under the Creative Commons AttributionInternational Public License (CC BY) version 4.0. Users will be requiredto acknowledge the consortium and the source of the data in anyresulting publications.

28 Will the data produced in theproject be useable by thirdparties, in particular after theend of the project?

The data published in open-access journals are usable by third partiesas the datasets have been deposited in PTB-OAR or Zenodo. TheDeliverables D1 – D7 of the project, which are not peer-reviewedpublications, are also stored in PTB-OAR. Other data that do not relateto peer-reviewed publications were not made available.29 Will the provenance of thedata be thoroughly documentedusing the appropriatestandards?

Yes, the provenance and context of the data was thoroughlydocumented to meet relevant standards using the Provenance andContext Content Standard (PCCS) Matrix. Data were accompanied byinformation on how they were captured, processed, analysed, andvalidated. Other information was also provided.30 Describe all relevant dataquality assurance processes. Data quality was assured through repeated and comparisonmeasurements, adherence to standards for data recording, the use ofcontrolled vocabularies and standard terminology, through themetrological characterisation of the measurement set-ups and throughthe validation of the data collected. Other quality assurance processesincluded the provision of test results along with the data and the peer-review of publications based on the data.31 Further to the FAIRprinciples, DMPs should alsoaddress research outputs otherthan data, and should carefullyconsider aspects related to theallocation of resources, datasecurity and ethical aspects.

Allocation of resourcesThe costs for making the (data and) other research outputs FAIR was 1000 € (personnel costs) (see question 34). The costs for making otherresearch outputs FAIR are included in the project’s budget and will beclaimed if compliant with the Grant Agreement’s conditions.
Security of other research outputsAll participants are either accredited to, or work in compliance with, theISO 17025 standard on the “General requirements for the competenceof testing and calibration laboratories”. The participants stored otherresearch outputs on their organisations’ networks, which are protectedby firewall, backups etc. Other research outputs were also stored in theproject’s SharePoint environment, with a password-protected login.Deposition in public repositories provides additional security as theyhave multiple replicas in a distributed file system which is backed up ona nightly basis. This project did not generate sensitive other researchoutputs. The other research outputs are safely stored in open accessrepositories.
Ethical aspectsThere were issues that could impact on the sharing of other researchoutputs.
· Information relating to other research outputs acquired from thirdparties, e.g. manufacturers, was not shared without their explicit
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Questions Answersconsent.
· Information relating to other research outputs collected by theconsortium at commercial sites was not shared without the siteowner’s explicit consent.Ethical issues were addressed as the project prepared an ethics report.The project did not share other research outputs with identifiablepersonal information. Sensitive information relating to the other researchoutputs was collected, separated as soon as possible and kept secure.
Please also see the information provided in section 1.3 below.

1.3 Other research outputsQuestions Answers32 In addition to themanagement of data,beneficiaries should alsoconsider and plan for themanagement of other researchoutputs that may be generatedor re-used throughout theirprojects. Such outputs can beeither digital (e.g. software,workflows, protocols, models,etc.) or physical (e.g. newmaterials, antibodies, reagents,samples, etc.).

The following new materials are available:
· Traceable radioactive standard solutions suitable for calibration ofmass spectrometry instruments
· Two reference materials containing radionuclides suitable forcalibration of mass spectrometry instruments
· One certified reference material containing stable isotopes suitablefor calibration of the instruments or quality control purposes inlaboratories performing isotope ratio measurements.

33 Beneficiaries should considerwhich of the questionspertaining to FAIR data above,can apply to the management ofother research outputs, andshould strive to providesufficient detail on how theirresearch outputs will bemanaged and shared, or madeavailable for re-use, in line withthe FAIR principles.

As far as possible, the FAIR data approaches specified in questions 7-30 above were applied to the management of this project’s otherresearch outputs. This commitment was met by placing the newcalibration methods, and protocols, the inter-laboratory comparisonreports and the good practice guides in a trusted repository includingthe information about the new materials that were developed in theproject (see the answer to question 32 for further details).

1.4 Allocation of resourcesQuestions Answers34 What will the costs be formaking data or other researchoutputs FAIR in your project(e.g. direct and indirect costsrelated to storage, archiving,re-use, security, etc.) ?

The costs for making the data and other research outputs Findable,Accessible, Interoperable and Re-usable (FAIR) are 1 000 € (personnelcosts). These costs have been kept to a minimum by using a freerepository (PTB-OAR) and by making only relevant data and otheroutputs FAIR.
35 How will these be covered?Note that costs related toresearch data/outputmanagement are eligible as partof the European partnership onmetrology grant (if compliantwith the Grant Agreementconditions).

The costs for making the data FAIR are included in the project’s budgetand will be claimed if compliant with the Grant Agreement’s conditions.
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36 Who will be responsible fordata management in yourproject?
The coordinator had overall responsibility for data management andwas responsible for coordinating updates to the data management plan.The coordinator was responsible for organising data backup andstorage, data archiving and for depositing the data within the repositories(PTB’s Open Access Repository).37 How will long termpreservation be ensured?Discuss the necessaryresources to accomplish this(costs and potential value, whodecides and how, what data willbe kept and for how long)?

Long term preservation was ensured by depositing the data withinrepositories (PTB’s Open Access Repository and Zenodo). There areno costs associated with the long-term preservation of the data in theserepositories.
The data will increase in value over time because of its fundamentalimpact in a wide range of applications. It will enable the technologiesdeveloped in the project to be taken up by the measurement supplychain and by standards bodies including CEN/TC 230 Water Quality,CEN/TC 264 Air Quality, CEN/TC 444 Characterisation of SolidMaterials, ISO/REMCO Committee on Reference Materials, ISO/TC085/SC 02/WG 17 Radioactivity Measurements, ISO/TC 147/SC 3Water Quality _Radioactivity Measurements. These standards bodieswill need access to the data to justify the robustness of future standards.The data will also be of value as it underpins the results of publisheddatasets.
The coordinator decided on a case-by-case basis on what data will bekept and for how long.

1.5 Data securityQuestions Answers38 What provisions are or willbe in place for data security(including data recovery as wellas secure storage/archiving andtransfer of sensitive data)?

Data recovery and secure storageAll participants are either accredited to, or work in compliance with, theISO 17025 standard on the “General requirements for the competenceof testing and calibration laboratories”. The participants stored data ontheir organisations’ networks, which are protected by firewall, backupsetc. Data were also stored in the project’s SharePoint environment, withpassword protected login.Deposition in the PTB-OAR or Zenodo public repositories providedadditional security as it has multiple replicas in a distributed file systemwhich is backed up on a nightly basis.
Transfer of sensitive dataThis project did not generate sensitive data.

39 Will the data be safely storedin trusted repositories for longterm preservation and curation?
Yes, the data are/will be safely stored in the Zenodo open accessrepository.Yes, the data will be safely stored in PTB’s Open Access Repository,which is stored on two physically and geographically separated serversthat are regularly backed up. PTB is working towards German Initiativefor Network Information (DINI) certification.

1.6 EthicsQuestions Answers40 Are there, or could there be,any ethics or legal issues thatcan have an impact on datasharing? These can also be

There were issues that could impact on data sharing.
· Data acquired from third parties, e.g. manufacturers, was not sharedwithout their explicit consent.
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Questions Answersdiscussed in the context of theethics review. If relevant, includereferences to ethics report(s)and the ethics section in theAnnex 1.

· Data collected by the consortium at commercial sites was notshared without the site owner’s explicit consent.
· The data from the market surveys was made anonymous to complywith the General Data Protection Regulation (GDPR).
Ethical issues were addressed as the project prepared and submitted areport on the Dual Use of the project’s results.41 Will informed consent fordata sharing and long-termpreservation be included inquestionnaires dealing withpersonal data?

Informed consent for data sharing and long-term preservation wasincluded in the market and customer surveys. The project did not sharedata with identifiable personal information. Sensitive data werecollected, separated as soon as possible and kept secure.

1.7 Other issuesQuestions Answers42 Do you, or will you, make useof other national / funder /sectorial / departmentalprocedures for datamanagement? If yes, whichones (please list and brieflydescribe them)?

Data management was compliant with:
· The research data policy of the European Partnership on Metrology;
· European laws about data security and the protection of privacy(e.g. GDPR);
· Institutional guidelines;
· Scientific community guidelines.

2 Open science: research data management
Statement Put an Xin thebox toconfirm

Or, list any exceptions to this

All participants have adhered to the requirements of theproject’s GA and CA with respect to open science: researchdata management (GA Article 17 and its Annex 5) for thisreporting period
☒


