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Since 2021,  every year an Inter -Laboratory 

Comparison ( ILC) of  radon in  soi l  measurements has 

been carr ied out by the I ta l ian Radiat ion Protect ion 

Associat ion (AIRP) and the I ta l ian Associat ion of  

Radon Professionals (ASSORADON) in  d if ferent 

places around I ta ly

Answer to  pract ical  needs of  professionals:

 am I performing radon-in-soi l  measurements 

correctly?

 what is  the variabi l i ty  of  radon -in-soil  

measurements when carr ied out  by different  

laborator ies and operators?
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ILC Code Place Region Year
Number of 

spots

Number of 

participants

IRSOIL 2021 – P1
Valle Cervo

Campiglia Cervo (BI)
Piedmont 2021 6 11

IRSOIL 2021 – P2
Riserva Naturale della Bessa

Zubiena (BI)
Piedmont 2021 6 10

IRSOIL 2022 – P3
Parco della Caffarella

(Roma)
Lazio 2022 8 11

IRSOIL 2022 – P4
Parco della Caffarella

(Roma)
Lazio 2022 5 11

IRSOIL 2023 – P5 Curinga (CZ) Calabria 2023 4 9

IRSOIL 2024 – P6 Ghedi (BS) Lombardy 2024 10 11

IRSOIL 2025 – P7 Lecce (LE) Apulia 2025 6 12

The fields 

Ongoing



Feb - M ay

An n o u n c emen ts  
a n d
R e g is t ra t ion

M ay - Jun

S i te  
c h a rac te r i za t ion

M id  Jun

P a r t i c ipant  
Me a s u rements

September

D e a d l ine  fo r  
s u b mis s io n  o f  
p a r t i c ip an ts '  d a ta

( v ia  g o o g le  f o rm )

December

S e n d in g  o f  t h e  
re s u l ts  to  
p a r t i c ipants
(a n d  re p o r t )
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Standard Timeline



Sites description

Each site has dif ferent geology and soi l  

properties:

Oligocene pluton (P1),  Pleistocene Ivrea morainic 

amphitheatre (P2),  ignimbrites and al luvial 

deposits (P3,P4), coarse conglomerates  rest ing on 

a complex of  para -gneisses and schists (P5),

f luvioglacial and f luvial deposits (P6),  carsic

region (P7)
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•9  – 1 2  g ro u psPar t i c ipants

•L u c as  c e l l s  /   Io n i z a t ion  c h a mbe rs  /  S o l id  s ta teDetecto rs

•1 0 0 % a c t i ve  w i th  p u mp  (2 - 2 5  min  @  d i f f e re n t  f l o w s )Sampl ing

•Ac t ive  o r  p a s s ive  t e c h n iques  to  min imiz e  th e  c o n t r ib u t ion  o f  
th o ro n  Thoron
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The in-field situation
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The in-field situation
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The ILC results 

IRSOIL 2024 – P6



The IRSOIL 2024 (P6 – Ghedi – Lombardy)

On June 3 and 4,  2024,  prel iminary radon gas 

concentration measurements were carr ied out  by 

the company Radon v.o.s . ,  Novákových 6,  180 00 

Praha 8,  Czech Republic,  which has long been 

involved in  the organization of  international  soi l  

radon intercomparisons (REM).
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The sampling spots



P6: Site characterization results (measurements on June 3rd)

Sampling 

point

Time of

Sampling

Depth

(cm)

cRn

(kBq/m3)   

Permeabil ity

(m2)

0 14:19 80 78.2 k ≥ 1 .4  10 –11 (h igh)

1 14:51 80 85.4 k ≥ 1 .4  10 –11 (h igh)

2 15:01 80 111 k ≥ 1 .4  10 –11 (h igh)

3 15:10 80 111 k = 6 .8  10 -12 (h igh)

4 15:17 80 132

5 15:23 80 143

6 15:29 80 93.9

7 15:32 80 84

8 15:43 80 94.4

9 15:50 80 81.5

Inc ?
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P6: Site characterization results
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P6: Participants Results
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P6: Participants Results
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Participants Results

Blue points:  Character ization values 
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P6: Participants Results

Part ic ipants'  Values as a  

Function of  Measurement 

Depth for  Each Site
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Statistics

Ratio "𝑹":
𝑅 =

𝑥

𝑋

Difference "𝑫": 𝐷 = (𝑥 − 𝑋)

Percentage difference "𝑫%": 𝐷% =
(𝑥 − 𝑋)

𝑋
· 100

𝑧 score: 𝑧 =
𝑥 − 𝑋

 𝜎

ζ score:
𝜁 =

𝑥 − 𝑋

𝑢2 𝑥 + 𝑢2 𝑋

Indicators

𝑥 Participant’s results

𝑋 Consensus value (robust mean)

𝑢 𝑥 Participant’s uncertainty (k=1)

𝑢 𝑋 = 1,25 ∙
𝜎
𝑟𝑜𝑏

𝑝

Consensus value uncertainty (k=1)

𝜎𝑟𝑜𝑏: robust standard deviation

𝑝 : number of the partecipants

 𝜎 = 0,20 ∙ 𝑋
Standard deviation for the calculation of the z-

score chosen by the organizer, equal to 20% of 

the reference value X
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ISO/IEC 17043 – annex B 

ISO 13528:2015 



P6: Statistics for each sampling point
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P6: Participants & characterization results
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Robust mean

Characterization value



P6 Performance evaluation: z-score
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P6 Performance evaluation: ζ-score

Uncertainty not provided

Uncertainty not provided
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Performance evaluation for all the ILCs (P1-P6)
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Density distribution of the z-scores

Density distribution of the ζ-scores

Moisture problems



Reproducibility

These ILCs al low the evaluation of the 

performance characterist ics of  a  method, in 

part icular the evaluation of  i ts  

reproducibil ity  standard deviat ion (𝑆𝑅 )  
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Homogenous dataset:

• outl iers were removed 

• results of  the P4 f ie ld were discharged 



Reproducibility
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• As the amount of  data for  each spot 

increases,  the maximum value of  the 

reproducibi l i ty becomes lower

• The overal l  reproducibi l i ty is  around 22%, a  

value that  is  consistent  with the standard 

deviat ion for  the comparison assessment (  𝝈 )  

of  20% chosen by the provider 



Thank you for your attention
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