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TAEA-484

RADIONUCLIDES IN IRISH SEA WATER

Certified values for massic activity

(based on mass)

Certified Standard
Radionuclide value® uncertainty® Half-life [1] Remark®
[Bq kg [Bq kg']

*H 42.36 3.56 12.312 (25) years (N)
%St 0.549 0.038 28.80 (7) years (N)
¥7Cs 1.081 0.032 30.018 (22) years
24U 0.0428 0.0015 245.5 (6) 10° years (N)
»U 0.00153 0.00021 704 (1) 10° years (N)
87 0.0374 0.0018 4.468 (5) 10° years (N)

29:240Py 0.00131 0.00007 - (N)
#1Am 0.00132 0.00008 432.6 (6) years (N)

(a) Certified values are calculated from the accepted data sets, reported for each
radionuclide by the laboratories participating in the characterization study,
following ISO 33405 [2].

(b) The uncertainty is expressed as a combined standard uncertainty (coverage
factor k=1).

(c) The property values annotated (N) are not within the scope of accreditation.
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Information values for massic activity

(based on mass)

Radionuclide = Information value® Standard uncertainty® Half-life [1]
[Bq kg''] [Bq kg'']
Z8Pu 2.2 x 10 2 x 105 87.74 (3) years
B9Py 7.5 x 10* 8 x 10° 24.100 (11) 10° years
240Pu 6.1 x 104 8 x 10° 6.561 (7) 10° years

(a) Information values are calculated from the accepted data sets; reported for
each radionuclide by the laboratories participating in the characterization study
using a method of choice following ISO 33405 [2].

(b) The uncertainty is expressed as a combined standard uncertainty (coverage
factor £=1).

Reference date for all specified radionuclide decay corrections: 01 January 2020

Origin and the preparation of the material

Irish Sea water was sampled at the surface at location 54°23,579'N 03°56,377'W on 12 December
2019 and acidified to pH 2. A total quantity of 4200 L of water was sampled in 7 containers of 600 L
each. After receiving the samples in Monaco, the water was filtered using 1 micron filter cartridges
and was spiked with defined activities of *H, *Sr and '3’Cs. The water was mixed for 2x2 hours using

an air pump. The water was transferred to polyethylene containers, sealed with a screw top and
coded as IAEA-484. A total of 806 units containing (5.0 + 0.1) kg of water each were filled.

Homogeneity of the material

The between-unit homogeneity was tested through determination of the massic activities of °H,
%Sr, 137Cs, U isotopes, 238Pu, 2*?4°Pu, and ?'Am using Liquid Scintillation Counting (LSC), high-
resolution low-background beta counting, HPGe gamma-ray spectrometry and o-particle
spectrometry as appropriate. A between-unit homogeneity test was conducted by taking units of 5
kg and measuring 3 replicates for each unit, where possible. For 3H, 10 g of sample was measured
using LSC; for *Sr and 'Cs - 500 g, measured using beta counting and y-ray spectrometry,
respectively; for uranium isotope analysis - 500 g, measured using a-particle spectrometry. For Pu
isotopes and 2*!Am analysis 5000 g was used for each a-particle spectrometry analysis with prior
radiochemical purification using an appropriate method for each radionuclide, therefore no
repetitions were possible. To perform the Pu isotope and ?!Am analysis, additional 5 kg units were
selected as the total volume of 5 L was used for a single analysis. The final homogeneity test results
confirm the homogeneity of the material down to the specified sample intake, specific for each
analysed radionuclide.

Characterization study

The assigned values were established as a consensus of the results reported by ten invited
laboratories, including the Radiometrics Laboratory of IAEA Marine Environment Laboratories in
Monaco (IAEA-MEL, RML). These laboratories were selected based on long-term excellent
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performances in IAEA proficiency tests, previous experience in certifying radionuclide massic
activities in sea water or on accreditation status of the laboratory. The following analytical
techniques were used: gamma-ray spectrometry, proportional beta counting, alpha-particle
spectrometry, liquid scintillation counting, inductively coupled plasma-mass spectrometry (ICP-
MS) and accelerator mass spectrometry (AMS).

Stability

The short-term stability of the material was evaluated in line with ISO 33405 [2]. Two 5L
containers were maintained at -15°C and two others at +50°C for a period of two weeks. Two other
5 L containers were maintained at ambient temperature (+22°C) for the same period of two weeks.
After the period of two weeks, 2-3 sub-samples from each container were analysed for 3H, *Sr and
13Cs in the same way as described for the homogeneity study. The results demonstrate that the
material is stable under expected transport conditions.

The long-term stability was assessed using data from measurements of the same set of isotopes in
IAEA-484 or in previously produced certified reference materials (CRMs) of the same matrix, as
described in the certification report.

Stability will be assured during the validity period of this certificate (as indicated in “Issue and
expiry date” below), assuming the material is stored as described in “Handling and storage” section
below.

Neither exposure to extreme temperatures, simulating those possibly encountered during
transportation, nor long-term storage, has been observed to have any significant effect on the

assigned values and their associated uncertainties.

Assignment of values — Certification procedure

Assigned values were calculated from the accepted data sets obtained in the characterization study.
The obtained data was first checked for compliance with the certification requirements, and then
for validity based on technical reasoning following ISO 33405 [2] requirements.

The Reference Materials (RM) Certification Committee accepted these assigned values as certified,
and information values as presented in this certificate.

The criteria for certification and details on value assignment can be found in the certification report
[4]. The report may be downloaded from:

https://analytical-reference-materials.iaea.org/radionuclides

Statement on metrological traceability and uncertainty of assigned values

The property values assigned to the IAEA-484 CRM were calculated as massic activities, expressed
in the derived SI unit Bq kg.

Evidence of metrological traceability to the SI units was provided for all results considered for the
calculation of the assigned values.

The related references of metrological traceability are presented in the certification report of IAEA-
484 [4].
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https://analytical-reference-materials.iaea.org/radionuclides

The measurement uncertainties associated with the assigned values are expressed as standard
uncertainties using a coverage factor £ = 1 estimated in accordance with JCGM 100:2008 [3] and
ISO 33405 [2].

Intended use

This CRM is intended to be used for quality assurance and quality control purposes and is suitable
for method development and validation of analytical procedures. IAEA-484 is not to be used for
calibration.

Instructions for use

The IAEA-484 CRM is supplied in (5.0 + 0.1) kg units. The material homogeneity is guaranteed if a
minimum test portion of 10 g is used for 3H using LSC, 500 g for *Sr, 13’Cs and U isotopes analysis
using beta counting, y-ray spectrometry and o-particle spectrometry, respectively, 5 kg for Pu
isotopes and ?*'Am analysis using a-particle spectrometry and 160 g for ?*Pu and ?*Pu analysis
using ICP-MS.

The material should be shaken before opening the container. All necessary precautions should be

taken when opening the container to prevent any spill of the water in the laboratory.

The TAEA does not guarantee the stability of the material for repeated sampling from the same

CRM unit, nor the stability of the material after opening and transfer to new containers.

Handling and storage

The original unopened container should be stored securely at ambient temperature in a dark and
dry place. It is recommended to avoid direct exposure to sunlight or to a source of heat. The material
should be handled by experienced persons and is for laboratory purposes only. Any remaining
material in the opened container should be stored in the same conditions, however the stability of

the material cannot be guaranteed after initial use.

Issue and expiry date

The issue date of this CRM is December 2024. The revision number (if any) and issue date of this
certificate are provided in the footer of this document. Based on experience with similar materials,
the validity of this certificate expires in December 2027. The IAEA is monitoring the long-term
stability of the material and customers will be informed in case of any observed change.

Legal disclaimer

The IAEA shall under no circumstances be liable for any loss, damage, liability or expense incurred
or suffered that is claimed to have resulted from the use of information contained in this Reference
Material Certificate.

Citation of this certificate

It is suggested to cite this certificate according to the following example, as appropriate to the
citation format used: INTERNATIONAL ATOMIC ENERGY AGENCY, Certified Reference
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Material Certificate IAEA-484, TAEA, Vienna. (The latest version published applies, see “Note”
below).

Note

Certified values as stated in this certificate may be updated if more information becomes available.
Users of this material should ensure that the certificate in their possession is current. The current
version is available on the TIAEA’s Reference Products website:

https://analytical-reference-materials.iaea.org/radionuclides

Further information

For further information regarding this material, please contact the producer:

Radiometrics Laboratory

IAEA Marine Environment Laboratories
Department of Nuclear Sciences and Applications
International Atomic Energy Agency

4, Quai Antoine ler

98000 Monaco

Tel.: 0037797977272

E-mail: NAML-RMIL.Contact-Point@iaea.org
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Revision information

Rev.01 (2025-02-28) Replacement of accreditation mark with an updated version.
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Mai Khanh Pham Federica Camin
Project Officer, Chair,
Radiometrics Laboratory RM Certification Committee

The Project Officer is responsible for the content of this certificate.
The Chair of the RM Certification Committee approves this certificate and authorizes its release
on behalf of the Committee.
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