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European foreword 

This document (EN ISO 11704:2018) has been prepared by Technical Committee ISO/TC 147 "Water 

quality" in collaboration with Technical Committee CEN/TC 230 “Water analysis” the secretariat of 

which is held by DIN. 

This European Standard shall be given the status of a national standard, either by publication of an 

identical text or by endorsement, at the latest by June 2019, and conflicting national standards shall be 

withdrawn at the latest by June 2019. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of 

patent rights. CEN shall not be held responsible for identifying any or all such patent rights. 

This document supersedes EN ISO 11704:2015. 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 

following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 

Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, 

France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 

Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, 

Turkey and the United Kingdom. 

Endorsement notice 

The text of ISO 11704:2018 has been approved by CEN as EN ISO 11704:2018 without any modification. 
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Foreword)Sm ȋthe )nternational mrganization for StandardizationȌ is a worldwide federation of national standards bodies ȋ)Sm member bodiesȌ. rhe work of preparing )nternational Standards is normally carried out through )Sm technical committees. cach member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. )nternational organizations, governmental and non-governmental, in liaison with )Sm, also take part in the work. )Sm collaborates closely with the )nternational clectrotechnical aommission ȋ)caȌ on all matters of electrotechnical standardization. rhe procedures used to develop this document and those intended for its further maintenance are described in the )Sm/)ca birectives, nart ͳ. )n particular, the different approval criteria needed for the different types of )Sm documents should be noted. rhis document was drafted in accordance with the editorial rules of the )Sm/)ca birectives, nart ʹ ȋsee www .iso .org/directives).Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. )Sm shall not be held responsible for identifying any or all such patent rights. betails of any patent rights identified during the development of the document will be in the )ntroduction and/or on the )Sm list of patent declarations received ȋsee www .iso .org/patents).Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement. dor an explanation of the voluntary nature of standards, the meaning of )Sm specific terms and expressions related to conformity assessment, as well as information about )Sm’s adherence to the uorld rrade mrganization ȋurmȌ principles in the rechnical Barriers to rrade ȋrBrȌ see www .iso 
.org/iso/foreword .html.rhis document was prepared by rechnical aommittee )Sm/ra ͳͶ͹, Water quality, Subcommittee Sa ͵, 
Radioactivity measurements.rhis second edition cancels and replaces the first edition ȋ)Sm ͳͳ͹ͲͶ:ʹͲͳͲȌ, which has been technically revised. rhe main changes compared to the previous edition are as follows:
— 5.5.1 has been simplified;— the application field of this document has been extended to emergency situations;— slightly different counting conditions have been suggested;
— Annexes A and B have been added.Any feedback or questions on this document should be directed to the user’s national standards body. A complete listing of these bodies can be found at www .iso .org/members .html.
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Introductionpadioactivity from several naturally-occurring and anthropogenic sources is present throughout the environment. rhus, water bodies ȋe.g. surface waters, ground waters, sea watersȌ can contain radionuclides of natural, human-made or both origins:— natural radionuclides, including 40i, 3(, 14a, and those originating from the thorium and uranium decay series, in particular 226pa, 228pa, 234s, 238s, 210no and 210nb, can be found in water for natural reasons ȋe.g. desorption from the soil and washoff by rain waterȌ or can be released from technological processes involving naturally occurring radioactive materials ȋe.g. the mining and processing of mineral sands or phosphate fertilizers production and useȌ;— human-made radionuclides, such as transuranium elements ȋamericium, plutonium, neptunium, curiumȌ, 3(, 14a, ͻͲSr and gamma emitting radionuclides can also be found in natural waters. Small quantities of these radionuclides are discharged from nuclear fuel cycle facilities into the environment as a result of authorized routine releases. Some of these radionuclides used for medical and industrial applications are also released into the environment after use. Anthropogenic radionuclides are also found in waters as a result of past fallout contaminations resulting from the explosion in the atmosphere of nuclear devices and accidents, such as those that occurred in ahernobyl and dukushima.padionuclide activity concentration in water bodies can vary according to local geological characteristics and climatic conditions and can be locally and temporally enhanced by releases from nuclear installation during planned, existing and emergency exposure situations[1]. brinking-water may thus contain radionuclides at activity concentrations, which could present a risk to human health.rhe radionuclides present in liquid effluents are usually controlled before being discharged into 
the environment[2] and water bodies. brinking waters are monitored for their radioactivity as recommended by the uorld (ealth mrganization ȋu(mȌ[3] so that proper actions can be taken to ensure that there is no adverse health effect to the public. dollowing these international recommendations, national regulations usually specify radionuclide authorized concentration limits for liquid effluent discharged to the environment and radionuclide guidance levels for water bodies and drinking waters for planned, existing and emergency exposure situations. aompliance with these limits can be assessed using measurement results with their associated uncertainties as specified by )Sm/)ca euide ͻͺ-͵[4] and )Sm ͷ͸͸͹-ʹͲ[5].bepending on the exposure situation, there are different limits and guidance levels that would result in an action to reduce health risk. As an example, during a planned or existing situation, the u(m guidelines for guidance level in drinking water is Ͳ,ͷ Bq/l for gross alpha activity and ͳ Bq/l for gross beta activity.lmrc rhe guidance level is the activity concentration with an intake of ʹ l/d of drinking water for one year that results in an effective dose of Ͳ,ͳ mSv/a for members of the public. rhis is an effective dose that represents a very low level of risk and which is not expected to give rise to any detectable adverse health effects[3].rhus, the test method can be adapted so that the characteristic limits, decision threshold, detection limit and uncertainties ensure that the radionuclide activity concentrations test results can be verified to be below the guidance levels required by a national authority for either planned/existing situations or for an emergency situation[6][7][8].ssually, the test methods can be adjusted to measure the activity concentration of the radionuclideȋsȌ in either waste waters before storage or in liquid effluents before being discharged to the environment. rhe test results will enable the plant/installation operator to verify that, before their discharge, waste waters/liquid effluent radioactive activity concentrations do not exceed authorized limits.rhe test methodȋsȌ described in this document may be used during planned, existing and emergency exposure situations as well as for waste waters and liquid effluents with specific modifications that could increase the overall uncertainty, detection limit and threshold.
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rhe test methodȋsȌ may be used for water samples after proper sampling, sample handling and test sample preparation ȋsee the relevant part of the )Sm ͷ͸͸͹ seriesȌ.An )nternational Standard on a test method of gross alpha and gross beta activity concentrations in water samples is justified for test laboratories carrying out these measurements, required sometimes by national authorities, as laboratories may have to obtain a specific accreditation for radionuclide measurement in drinking water samples.rhis document is one of a set of )nternational Standards on test methods dealing with the measurement of the activity concentration of radionuclides in water samples.
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