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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Radioactivity from several naturally occurring and anthropogenic sources is present throughout the
environment. Thus, water bodies (surface waters, ground waters, sea waters) can contain radionuclides
of natural or human-made origin, or both.

— Natural radionuclides, including potassium-40, and those originating from the thorium and uranium
decay series, in particular radium-226, radium-228, uranium-234, uranium-238, and lead-210, can
be found in water for natural reasons (e.g. desorption from the soil and wash-off by rain water) or
can be released from technological processes involving naturally occurring radioactive materials
(e.g. the mining and processing of mineral sands or phosphate fertilizer production and use).

— |Human-made radionuclides such as transuranium elements (americium, plutonium, peptunium,
curium), tritium, carbon-14, strontium-90, and some gamma-emitting radionuclides dan also be
found in natural waters as a result of authorized routine releases into thetenvironment in small
quantities in the effluent discharged from nuclear fuel cycle facilities. Thejpare also reJeased into
the environment following their use in unsealed form in medicine or ifdustrial applicafions. They
are also found in the water as a result of past fallout resulting from explosion in the atmosphere of
nuclear devices and accidents such as those that occurred in Chernobyl and Fukushima.

Drinking water can, thus, contain radionuclides at activity concentration which could present a risk to
human health. In order to assess the quality of drinking watef/(including mineral waters and spring
watlers) with respect to its radionuclide content and to prowvide guidance on reducing health risks by
taking measures to decrease radionuclide activity concentrations, water resources (groundwater, river,
lake, sea, etc.) and drinking water are monitored for theirpadioactivity content as recommended by the
World Health Organization (WHO) and may be required by some national authorities.

Standard test methods for radon-222 activity cencentrations in water samples are needed by test
labgratories carrying out such measurements if‘fulfilment of national authority requiremernts.

Labjoratories may have to obtain a specifi¢’accreditation for radionuclide measurement in drinking
water samples.

Thedradon activity concentration in surface water is very low, usually below 1 Bq 1-1. In grounflwater, the
activity concentration varies from 1 Bq I-1 up to 50 Bq I-1 in sedimentary rock aquifers, from 10 Bq 1-1
up o 300 Bq I-1 in wells, and ffem 100 Bq 1-1 up to 1 000 Bq 1-1 in crystalline rocks. The highpst activity
concentrations are normally measured in rocks with high concentration of uranium (see Refgrence [9]).

High variations in the @etivity concentrations of radon in aquifers have been observed. Even|in a region
with relatively uniform rock types, some well water can exhibit radon activity concentratjon greatly
higher than the-average value for the same region. Significant seasonal variations havel also been
recoprded (see ISO 13164-1:2013, Annex A).

Water cansdisSolve chemical substances as it passes from the soil surface to an aquifer or spring waters.
Theg water can pass through or remain for some time in rock, some formations of which cap contain a

higt concentration of natural radionuclides. Under favourable geochemical conditions, thel water can
sele :

Guidance on radon in drinking water supplies provided by WHO in 2008 suggests that controls should be
implemented if the radon concentration of drinking water for public water supplies exceeds 100 Bq 1-1.
It is also recommended that any new, especially public, drinking water supply using groundwater
should be tested prior to being used for general consumption and that if the radon concentration
exceeds 100 Bq I-1, treatment of the water source should be undertaken to reduce the radon levels to
well below that level (see Reference [10]).

This part of ISO 13164 is one of the series dealing with the measurement of the activity concentration of
radionuclides in water samples.

The origin of radon-222 and its short-lived decay products in water and other measurement methods
are described generally in ISO 13164-1.

© ISO 2015 - All rights reserved v
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Water quality — Radon-222 —

Part 4:
Test method using two-phase liquid scintillation counting

WARNING — Persons using this part of ISO 13164 should be familiar with normal laboratory

practice. This part of ISO 13164 does not purport to address all of the safety issu
asspciated with its use. It is the responsibility of the user to establish appropriate
hedlth practices and to ensure compliance with any national regulatory conditions.
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13164 be carried out by suitably qualified staff.

Scope

5 part of ISO 13164 describes a test method for the determination of radon-222 (222R
centration in non-saline waters by extraction and liquid scintillation counting.

radon-222 activity concentrations, which can be measured by this test method utilizin
lable instruments, are at least above 0,5 Bq 1-1 for a 10l test sample and a measuring t

5 test method can be used successfully with drinkig water samples and it is the responsi

Normative references

following documents, in_whole or in part, are normatively referenced in this documsg

3696, Water for ahalytical laboratory use — Specification and test methods
80000-10, Quantities and units — Part 10: Atomic and nuclear physics

IEC 17025, General requirements for the competence of testing and calibration laboratorie

Terms and definitions and symbols

n) activity

b currently
me of 1 h.

pility of the

ex A gives indication on the necessary counting conditions to meet the required detectiojn limits for
drimking water monitoring.

nt and are

spensable for its applieation. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition-of the referenced document (including any amendments) appligs.

wn

3.1

For

3.2

Terms and definitions

the purposes of this document, the terms and definitions given in ISO 80000-10 apply.

Symbols and abbreviated terms

For the purposes of this document, symbols and abbreviations defined in ISO 80000-10, as well as the
following symbols, apply.

a

©IS

massic activity of the sample, in becquerels per gram
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as massic activity of the standard solution at the measuring time, in becquerels per gram
a* decision threshold for the total massic activity, in becquerels per gram
a# detection limit for the total massic activity, in becquerels per gram

a<,a> lower and upper limits of the confidence interval, in becquerels per gram

cA activity concentration, in becquerels per litre

m mass of the test sample, in grams

ms mass of standard solution used for the preparation of the counting standard, in grams
ro blank sample count rate, in reciprocal seconds

rg sanple gross count rate, in reciprocal seconds

rs colint rate of the standard in the counting window (alpha + beta), in reciprecal seconds
to blank sample counting time, in seconds

tg tegt sample counting time, in seconds

ts calibration sample counting time, in seconds

u(a) standard uncertainty associated with the measurementresult; in becquerels per gram

U expanded uncertainty, calculated using U = ku(a), With k = 2, in becquerels per gram
w cogfficient equal to 1/(e m), in reciprocal gram

€ total efficiency

p depsity, in grams per litre

4 Pringiple

222Rn is ejtracted from aqueouys)solution by means of a scintillation cocktail not miscible with w
(without emulsifier) inside thé scintillation vial and counted as the equilibrium with its short lj
decay products is reached.[4121 (3] [4]

The aqueotis sample is.drawn by the mean of a gas-tight syringe from inside the water volume (i.e.

hter
ved

vell

below surfhce) to avoid radon losses during sampling and transferred into a scintillation vial contai

ing

the desired amount of scintillation cocktail. For the same reason, the water sample is injected bglow
the cocktall surface. The vial is tightly capped, shaken and kept for 3 h preferably in the dark anfl at
controlled témperature. The sample is then counted by a liquid scintillation counter. Either total coynts

(alpha + beta) or alpha only counts are considered. In these conditions 422Rn and its short [ived progeny

(218Po, 214Pb, 214Bi, and 214Po) are measured.

5 Reagents and apparatus

5.1 Reagents

All reagents shall be of recognized analytical grade and, except for 5.1.4, shall not contain any detectable

alpha and beta activity.

2 © IS0 2015 - All rights reserved
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5.1.1 Water, distilled or deionized, complying with I[SO 3696, grade 3.

Deionized water can contain detectable amounts of 222Rn and short lived daughters. It is, therefore,
strongly recommended that water be boiled under vigorous stirring and allowed to stand for 1 day
before use. Otherwise, purge it with nitrogen for about 1 h for 2 L.

5.1.2 Scintillation cocktail, commercially available scintillation cocktails, not water miscible.

5.1.3 Ethanol, 95 %.

5.1/4 Radium standard solution.

226Ra standard solutions shall be provided with calibration certificates containing atJeast the activity
conpentration, measurementuncertainty and/or statement of compliance with anidentified metrological
spefification.

5.2| Apparatus

5.2{1 Balance.

5.22 Wide-mouth glass sample bottles, volume from 500 mlto 1 1.
5.2]3 Wide-mouth Erlenmeyer flask, volume from 500.ml to 1 1.
5.2/4 Gas-tight syringe.

5.2J5 Liquid scintillation counter, preferably with thermostated counting chamber and| preferably
ultrp-low level counter to achieve better detéction limits.

5.2/6 Polyethylene scintillation yials, PTFE coated, volume 20 ml.

5.2]7 Glass scintillation vials;\Jow potassium glass, volume 20 ml.

NOTE PTFE coated polyethylene vials are the best choice since they prevent both the diffusion ofjthe cocktail
into|the wall of the vial, radon loss and the absorption of radon from the external environment. Glass yials exhibit
a copsiderably higher background due to potassium-40 content.

6 |Sampling

6.1 General

Sinte_radaon is easily desorbed from water sample_care should he taken to avoid analyte logses during
the sampling.

6.2 Sampling with source preparation “on site”

Attach a plastic tube to a faucet with a proper fitting. Insert the other end of the tube in a wide-mouth
Erlenmeyer flask (5.2.3). Allow a steady water stream to get out and overflow the flask for approximately
2 min. Adjust the flux to avoid turbulence, bubbles, and empty volumes both in the tube and in the flask.

Draw the water sample aliquot with a gas-tight syringe (5.2.4) inserting the needle well below the
surface.

© IS0 2015 - All rights reserved 3
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6.3 Sampling without “on site” source preparation

Attach a plastic tube to a faucet with a proper fitting. Insert the other end of the tube in a wide-
mouth borosilicate bottle (5.2.2). Allow a steady water stream to flow out and overflow the bottle for
approximately 2 min. Adjust flux to avoid turbulence, bubbles, and empty volumes both in the tube and
in the bottle. Gently extract the tube and screw tightly the cap avoiding any air head space. A one-litre
bottle is generally suitable for the sampling.

The sample should be transported into laboratory and analysed possibly within 48 h. The sample should
neither be frozen nor overheated. Its preservation at temperature not higher than that of the sampled
water is recommended.

7 Instriment set up and calibration

7.1 Pre:[aration of calibration sources

Transfer an accurately known amount mg of the 226Ra standard solution (5.1.4) inte a20 ml scintillation
vial (5.2.6 por 5.2.7). Let the massic activity at the measuring time be as. Dilutg with laboratory whater
(5.1.1) (seq ISO 3696) to the previously chosen mass (e.g. 10 g). Add the scintillation cocktail (5.1.2).
Store the spmple for at least 30 days to allow the achievement of secular equilibrium.

A standard solution of 222Rn can also be used if available. In this case}.it can be counted 3 h aftef its
preparatiop. Since Ra-226 is not extracted into the organic phase,tsvalpha emission would not afffect
detection dfficiency calibration for Rn-222.

7.2 Optimization of counting conditions

Both alpha + beta counting or alpha counting using;alpha-beta discrimination can be used [see
manufactufrer instructions).

When usirlg alpha-beta discrimination, both alpha background and efficiency are usually lowey; in
practice it |s found that a much lower detectiondimit can be achieved.

Set the counting window so that the channels affected by photo and chemo-luminescence are excluged.

NOTE Jince no water is present ip-the scintillation cocktail phase, the quenching is low and constant thuls no
quenching dorrection is needed.

7.3 Detgction efficiency
Let the coulnting rate bé#sfor the counts of the calibration source in the counting window (alpha + b¢ta).

Determine|the detection efficiency:

e | =T,
aS-mS

Acceptance limits for efficiency should be defined.

NOTE ¢ includes both counting and extraction efficiency. Usual values are in the range of 400 % to 500 %
(222Rn, 218Po, 214Po alpha emissions and 214Pb, 214Bi beta emissions). If using alpha only counting, a lower € value
(=300 %) is to be expected.

It is advisable to check the method linearity. The efficiency should be assessed using calibration sources
whose activities should cover the whole working range.

A more accurate estimate of efficiency can be obtained by preparing and measuring a sufficient number
of calibration sources.

4 © IS0 2015 - All rights reserved
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Efficiencies should be verified with a periodicity established by the laboratory and whenever changes
in materials [e.g. scintillation cocktail (5.1.2)] or when maintenance operations are performed on the
scintillation counter (5.2.5). A verification or a recalibration is necessary when requisites of instrument

quality control are not met.

7.4 Blank sample preparation and measurement

Transfer the chosen quantity (e.g. 10 g) of degassed laboratory water (5.1.1) into the scinti
(5.2.6 or 5.2.7). Add the scintillation cocktail (5.1.2) and shake.

ample using the chosen conditions. Let the measured counting rate in the counting Wi

blaks

Acc
For

eptance limits for blank samples should be defined, also on the basis of the desiréd dete
this purpose, the use of control charts is advisable.[3]

It ifrecommended to count blank samples for the same counting time as the ustal samples.
Bla
and
ope
whe

1k measurements should be performed with a periodicity established by the laboratory (e.

whenever changes in materials [e.g. scintillation cocktail batch (5.1.2)] or when m
rations are performed on the scintillation counter (5.2.5). Verificatioh or a recalibration if
n requisites of instrument quality control (see Clause 11) are not met.

8 |Sample preparation and measurement

Tra
(e.g

Thi
and

hsfer into the scintillation vial (5.2.6 or 5.2.7) the chosen amount of the scintillation coc}
10 ml). Weigh the vial.

5 operation should be done in the laboratory, The capped vial, containing the scintillati
weighed, can be transported to perform “en site” sampling

Wit
6.2}
oft

hdraw slowly a sample aliquot from the bulk sample contained in the flask (5.2.2 or 5.2.3]
by a gas-tight syringe (5.2.4). Thetip of the needle should be placed around 3 cm under
e water in the flask.

Invert the syringe and eject slowly the water. Repeat this rinsing operation two or more tim
inside the syringe should be avoided.

Wi
bu

draw one last time-a“sample aliquot, invert the syringe, and slowly eject any remainin
le. Retain the desired quantity of sample.

Remove the cap{from the vial and carefully place the tip of the needle at the bottom of the

llation vial
. Count the

hdow be ry.

ction limit.

. monthly)
hintenance
necessary

tail (5.1.2)

bn cocktail

(see 6.1 or
the surface

bs. Bubbles

g small air

Fial. Slowly

ejedt the sample water under the scintillation cocktail. Remove carefully the needle and firfly replace

thecap.

Shalke-the vial for some seconds and take note of the sampling time. Weigh again the vial a

nld calculate

thelmass, m, of sampled water,

The water is injected under the liquid scintillation solution to prevent loss of radon from the sample.
The operation should be carried on slowly to avoid turbulence in the solution which might cause loss of
radon.

Count the sample after at least 3 h from its preparation using the chosen optimum counting conditions
in order to allow the equilibrium with short lived radon progeny is reached. Let the measured counting
rate in the chosen window be rg.

The duration of counting depends on the sample count rate and also on precision and detection limit
required.

© ISO 2015 - All rights reserved
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9 Expression of results

9.1 Calculation of activity per unit of mass
Calculate the massic activity, a, of the water sample by:
ro—r,

a=-8 Oz(r —ro)-wwithw:
£-m g

1

E-m

(2)

If the result has to be expressed in Bq per unit volume, then the initial result expressed in Bg per unit of
mass shall pe multiplied by the density of the water sample. In this case, the uncertainty contribution of
density is negligible and can be ignored.

9.2 Stanldard uncertainty

According fo ISO/IEC Guide 98-3,[6] the standard uncertainty of a is calculated by Formula (3).

u(a) = \/WZ -(u2 (rg)+u2 (ro))+a2 ’“fel <w) = \/wz -(rg /tg +ry/ t0)+a2 ~ufel (w) (3)

where the incertainty of the counting time is neglected.

The relativie standard uncertainty of w is calculated by Formula (4):

u? (w):u2 (8)+u2 (m) (4)

rel rel rel

The relativie standard uncertainty of € is calculated by Fermula (5).

ufel (8) B ufel (rs - r0> + ufel (as) + ufel (ms) = (rs /ts +7y /tO) / (rs - rO)Z +“Ee1 (as) +“Ee1 (ms) (5)

If replicatelefficiency determinations are pérformed (see 7.3, NOTE 3), the efficiency uncertainty shquld

be accordingly calculated (see A.2).

Mass uncertainty, ure](m), should be lestimated based on laboratory experience and can be greater than
balance unfcertainty.

For the caltulation of the characteristic limits according to ISO 11929, one needs i (&) ,i.e. the standard

uncertainty of a as a function of its true value, calculated by Formula (6).

(@) =2 [(@w +ry) /gty /o) + a2 w2 (w) ©)

9.3 Decision threshold

The decision threshold, a*, is obtained from Formula (6) for a = 0. This yields:

0" =ky_, 0(0)=ky_, weJry [ty 41/t (7)

where

a isequivalent to 0,05 with k1.4 = 1,65 are often chosen by default.

6 © IS0 2015 - All rights reserved
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9.4 Detection limit
The detection limit, a#, is calculated using Formula (8):

a#=a*+kip- U(a¥)

—a +k1_ﬁ.\/WZ.[(Q#/WJrrO)/tg+r0/t0]+a#2.ufel(w) (8)

where

p  isequivalent to 0,05 with k1.g = 1,65 are often chosen by default.

The detection limit can be calculated by solving Formula (8) for a* or, more simply, by/iteraftion with a
stafting approximation a# = 2 - a*.

When taking a = ff then kq-5 = k1.g = k, the solution of Formula (8) is given by Formula (9).

2-a*+(k2-w)/tg
=

9

1— k2. ufel (w)

9.5/ Confidence limits

In a]fcordance with ISO 11929, the lower, a<, and upper, a%;limits of the confidence interval arg calculated

using Formulae (10) and (11).
= =a-ky-u@;p=w-(1-y/2) (10)
a>=a+kg-u(@;q=1-w-(y/2) (11)
where

w isequivalent to ¢(y/u()), being ¢ the distribution function of the standardized norfmal
distribution;

w isequivalent to ;) may be setif a =2 4 - u(a) and Formula (12) applies.
a " =a+ kl—y/Z d u(a) (12)

whegre

y AJs equivalent to 0,05 with k1.2 = 1,96 is often chosen by default.

9.6 Calculations using the activity concentration

The activity concentration may be calculated multiplying the activity per unit of mass by the density, p,
in gram per litre, as follows:

CA—rg_r:;o.p—(rg—ro)wwithw— pm (13)
g €-
ur%el (W) = ur%el (g) + ur%el (m) + ufel (P) (14)

The uncertainty, the characteristics limits and the limits of the confidence interval may be calculated
using the previous expression [Formulae (1), (2), (4), (9), and (10)] with Formulae (13) and (14).

© IS0 2015 - All rights reserved 7
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10 Interference control

Other radi

onuclides soluble in the scintillation cocktail (e.g. radionuclides bound to organic molecules)
can interfere. Water contaminated with high energy beta or gamma emitters can exhibit interferences

as well. These conditions are seldom observed in drinking waters.

Nonetheless a careful spectrum examination should always be performed.

11 Quality control

Measuremfnt methods shall be selected and associated procedures performed by suitably SKIlled S
under a quplity assurance and control program.

Confidencd in the measurement results is maintained by regular use of certified reference materials

the partici

Laboratory procedures shall ensure that laboratory and equipment contaminatign“as well as cr
sample cortamination is avoided.
12 Test report

The test rdport shall conform to ISO/IEC 17025 requirements and shall contain at least the follow
informatiop:

a) the tedt method used, together with a reference to this partef1SO 13164, i.e. ISO 13164-4;

b) identiffication of the sample;

C) unitsi

d) testrepult, a + u(a) or a + U, with the associatedk value.

Compleme

a) probabilities a, §, and (1 - y);

b) decisign threshold and the detection limit;

c) depen

bation in interlaboratory comparisons and proficiency testing (see ISO/IEC 17025).

h which the results are expressed;

htary information can be provided:such as:

ing on the customerirequest there are different ways to present the result:

— When the activity.pér unit of mass, a, is compared with the decision threshold (see ISO 11929)
the result of theimmeasurement should be expressed as <a* when the result is below the decigion

threshold.

— When theactivity per unit of mass, a, is compared with the detection limit, the result of|{the
me¢asurément can be expressed as <a# when the result is below the detection limit. If|the
defection limit exceeds the guideline value, it shall be documented that the method is|not

suitable for the measurement purpose.

d) mention of any relevant information likely to affect the results.

© ISO 2015 - All rights reserved
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Annex A
(informative)

Set-up parameters and validation data

General
=enera:

The
PTH
use

A.2

Mes
(sed

Key]
X
Y

NOT

following measurements have been performed by a 1220 Quantulus™Y liquid scintillati
E coated polyethylene vials [Polyvials® SLD2)] and Ultima Gold™ F3) scintillation ¢ocktai
H (except if otherwise specified).

Instrument set up and calibration

sures are performed without applying alpha/beta discriminationi~A’ spectrum is repo

Figure A.1).
16 000
14000 - 1 3
2
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Y 8000 -
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2000 u L
0 T T
0 200 400 600 800 100(¢
X
channels
counts
EJ, * Peak 1: 222Rn (5,489 MeV).

bn counter.
have been

Irted below

NOTE 2  Peak 2: 218Po (6,002 MeV).

NOTE 3  Peak 3: 214Po (7,687 MeV).

Figure A.1 — LSC spectrum

1) 1220 Quantulus™is an example of a suitable product available commercially from PerkinElmer. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of this product.

2) Polyvials® SLD is an example of a suitable product available commercially from Zinsser. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO of this product.

3) Ultima Gold™ F is an example of a suitable product available commercially from PerkinElmer. This information
is given for the convenience of users of this document and does not constitute an endorsement by ISO of this product.
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Total (alpha + beta) spectrum counting window between channels 100 and 1 000 is considered.

In Table A.1, results obtained with different calibrations procedures are reported. In “Calibration 1",
single sources of 226Ra (see 7.1) at six different concentrations levels (0,2 Bq/kg; 310 Bq/kg;
610 Bq/kg; 910 Bq/kg; 1 210 Bq/kg; 1 510 Bq/kg) have been prepared and measured. The overall

efficiency (extraction + counting) has been determined (see Table A.1, first line).

In “Calibration 2”, 10 sources of 226Ra (1 500 Bq/kg) have been prepared and measured.

In “Calibration 3”, a set of 10 calibration sources was prepared from a national standard of 222Rn in
water (provided by ENEA INMRI, Rome-Italy). Sources were prepared on-site and then transported to
the measufing laboratory.

Table A.1 — Calibration parameters

Average
. . Calibration | Activity Replicates/ Scintillation value Standzgév. | Rel. stand.
Calibration . . . 5) dev.
radionuclide Bq/kg measurements cocktail €
% By/kg srel (4)
1 226Ra 0,2 to 6 measuresa Ultima Gold™ Fb 394 7 0,02
15102 ’
2 226Ra 1500 10 replicates Ultima Gold™ Fb 392 5 0,01
3 222Rn 6400 10 replicates Optiscintb 407 10 0,02

a  Measurg

ments at six concentration levels (0,2 Bq/kg; 310 Bq/kg; 610 Bq/kg;910 Bq/kg; 1 210 Bq/kg; 1 510 Bq/kg).

b Ultima {old™ F and Optiscint are examples of suitable products available commercially from PerkinElmer. This
information|is given for the convenience of users of this document and dees not constitute an endorsement by ISO of [this
product.
The three ¢alibration procedures give comparable resultif measurement uncertainty is considered
A.3 Expression of results
Decision threshold and detection limits cdlculated as in 9.3 and 9.4 are reported in Table A.2 for|the
above repgrted conditions. The same parameters for non-concentrated samples are reported too. Ajove
reported efficiency and blank values-are' used.
Table A.2 — Characteristic limits
Actual mgss of Counting Backeround u2 Decision Detectign
test sanjple time co% nts rrrfl threshold limit
kg s Bq/kg Bq/kg

0,01d 3600 170 £15 2,510-5 2,110-1 4,5 10-1

A.4 Validation data

A.4.1 Linearity

Mandel test has been used to check linearity in the range 0,2 Bq/kg to 1 210 Bq/kg. Values of activity
(x values) vs CPS (y values) are reported in Table A.3. Mandel test applied to this set of data showed a
linear relationship between x and y values. No anomalous residue is present.
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