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Liquid Scintillation Counting
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Coincidence Counting

656 __ Principle of LSC

Coincidence unit

Multichannel Pulse counter
Analyser

Indoor Environments™ 2023 - Radon and Vapor Intrusion Symposium



LS Counter
Strengths

* High sensitivity, low
background

 Automated sample
loading

e Supports multiple
counting protocols

* Daily startup checks
e C14, H3, Background




Sampling &
Sample Transfer

Accuracy relies on careful
sample collection

Care also required during
sample transfer

Scintillation fluid added to water
sample

Four-hour equilibrium period

30-50 minute counting
times/sample
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Standard Reference Material® 4967A
Radium-226 Radioactivity Standard

This Standard Reference Material (SRM) consists of a solution of a standardized and certified quantity of radicactive
radium-226 in a suitably stable and homogeneous matrix. It is intended primarily for the calibration of instruments that
are used to measure radioactivity and for the monitoring of radiochemical procedures. A unit of SEM 4967A consists of

{( ” H approxmately 5 of a hydrochlorie acid and banum chlonde solution, whose composition 1s specified m Table 1 an
* No “Bowser-Morner” for radon in water L e e i oo et ol 123

The certified radium-226 massic activity value, at a Reference Time of 1200 EST, 01 September 2003, 1s:

* Calibration starts with a Radium-226 e ot

in itz uncertainty assessment. It is a “measurement result” [2] obtained directly or indirectly from a “primary reference

S I u t i n measurement procedure™ [3]. The certified value is traceable to the derived SI unit, becquerel (Bq).

Additional physical, chemical, and radiological properties for this SRM, as well as details on the standardization method,
are given in Table | and 2. Uncertainties for the certified quantities are expanded (k=2). The uncertainties are
calculated according to the ISO and NIST Guudes [4,5]. Table 3 contains a specification of the components that

comprise the uncertainty analyses.

Expiration of Certification: The certification of SEM 4967A is valid inde finitely, within the measurement uncertainty

* Diluted to create multiple standards & et i _ —

A 0 0 A occurred. The solntion matrix, m an unopened ampoule, is homogeneous and stable within 1t half-hife-dependent useful
Va r I O u S a C I V I I e S lifatime provided the SEM iz handled in accordance with instructions given in this cartificate (see “Instructions for
Handling and Storage™). Periodic recertification of this SEM 15 not required. The certification is oullified if the SEM 15

damaged, contammated, or otherwise modified

b b Maintenance of Certification: NIST will momtor this SEM over the period of its cerfification. If substantive technical
® = a y I n g ro Wt p e r I O changes occur that affect the certification, NIST will notifyy the purchaser. Registration (see attached sheet) will facilitate

nofification.

Radiological and chemical hazard: Consult the Safety Data Sheet (SD5), enclosed with the SEM shipment, for

radiological and chemical hazard information.

¢ N Y E LA P re q u i re S 2 St re n gt h S fro m 2 This SRM was prepared in the NIST Physical Measurement Laboratory, Radiation Physies Division, under the direction

. . o of M.P. Unterweger, Group Leader of the Radioactivity Group. The overall production, technical divection, and physieal

~y measurement leading to certification were provided by B Collé and P. Veolkovitsky of the NIST Radiation Physics

a I u l I l ) p I ) p I Division, Radicactivity Group. Statistical consultation was provided by 5.D. Leigh of the NIST Statistical Engineering
Division.

Support aspects involved mn the 1ssuance of this SRM were coordmated through the NIST Office of Reference Materials.

Sealed to prevent opening B

Radiation Physics Division

Gathersburg, Maryland 20899 Fobert L. Watters, Tr., Director

Certificate Issue Date: 03 September 2013 Office of Reference Matenals
See Certjficate Revision Hirtory on Last Page

SEM 45674 Page 1l of 4
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Lab Intercomparisons

 Dr Kitto’s radium disks were the only
intercomparison source for years

e Re-usable by the lab after the
iIntercomparions

* Lasted several years but eventually
began to degrade

* New program needed!
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Intercomparison ldeas

e Swapping Ra-226 standards?
* Regulatory issues — Radium often requires a license
* Clean-up & contamination issues if broken

e Use a radon source to spike water?
* Bubbling air from the radon source might cause too much agitation
* Source strength probably too low

e Use a natural source (rock, gravel, sand) in a sealed container?

» Reliable well with high radon concentrations?

* Labs often give different results, so determining the “known” value might be
challenging
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Proficiency Program

* Finnish Environmental Institute

Reports of the Finnish Environment Institute 42 | 2021

Interlaboratory Proficiency Test 06/2021
Radon in ground water

Pdivi Gronroos, Tarja Heikkinen, Reko Simola,
Mirja Letvuori, Riitta Kokvildo, Keifjo Tervonen,
Sari Lanteri and Marklu limalounnas
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Finnish Erdronment Insticute
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Appendix |. Participants in the proficiency test

Cosuniry Participant
Bealgium Irestitute for radioelement, LVR depariment

Finland Ewrofins Environmeni Testing Finland Oy, Laht

KWWY Tutkimus Oy, Tampers

Kymen Ymparistilaeoratono Oy

Lourais-Suomen vesi- ja ympan sixtuiimues Oy, Turku
LN Lak Oy Al

IetropaliLab Oy

Sava-Kasjalan Ymparisiohuikimes Oy, Kuopio
ScanLab Cry

STUK, Ympdrision sSteifyvavoniz, Miaus ja Analyysit (MIT)
Vit Labboratoriot Oy

AMHM lsboratoriet, Jomala, Aland

Franca Ewrcfins Eichrom Radioacivite
Laboratnire CARSD LSEHL
Fearl, Limoges Cedex

Itaky |ARFAT
Ervironmental Protection Agency of Frull Venezia Gidia [Ampa FUG)
Probex falia Sel

Morway The Morwegian Radiafion Protection Authaority

Spain Unitat de Radioquimica Ambiental | Sanitara (URAIS)

Fwaden Ewrofins Water Testing Sweds=n AB

Lippsala Viatten och Aviall AS

Unibed Kingdom Scofttish YWaber
South West Water Ltd

Unibed States |Rccustar Labs
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Reporis of the Finnish Environment Institute 27 | 2023

Proficiency Test 06,/2023

Radon medsurements
in ground water

Pdivi Gronroos, Mirja Leivuori, Tarja Heikkinen,
Keijo Tervonen, Sari Lanteri, and Markku limakunnas

0
FINAS

Finnish Accreditation Service
PT01 (EN ISONEC 17043)

Appendix 1

Country
Belgium

Finland

France

Italy

Norway

Spain

Sweden

United Kingdom

United 5tates

. Participants in the proficiency test

Participant
Institute for radicelement, LMR department

Eurcfins Envirenment Testing Finland Oy, Lahti

Eurcofins Scientific Finland Oy Helsingin laboratorioyksikkd
ENVY Tutkimus Oy, Tampere

Kymen Ympdristolaboratorio Oy

Lounais-Suomen vesi- ja ympdristdtutkimus Oy, Turku
LUNYLab Oy Ab

Metropolilab Oy

Savo-Karjalan Ympdaristdtutkimus Oy, Kuopio

Scanlab Oy

STUEK, Ympéristdn sateilyvalvonta, Mittaus ja Analyysit (MIT)
AMHM laborateriet, Jomala, Aland

Eurofins Eichrom Radioactivite
Laboratoire Phytocontrol

Pearl, Limoges Cedex

ARP.A. Umbria
Acque Veronesi
ARPAT

CAP Holding 5.p.a.

The Morwegian Radiation and Nuclear 3afety Authority

Instituto Universitario de Seguridad Industrial, Radiofisica y Mediambiental (15IRYM)
Unitat de Radioquimica Ambiental i Sanitaria (URAIS)

Universitat Politécnica de Valéncia, Laboratorio de Radiactividad Ambiental
Eurcfins Water Testing Sweden AB

5G5 Analytics Sweden AB

Uppsala Vatten och Avfall AB

Scottish Water
South West Water Ltd

Acoustar Labs
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