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Institute for Radiation Protection and Nuclear Safety

Laboratory of Environmental Radioactivity Metrology
» Activity determination in
- Environment surveillance
- Radioecology studies
- Emergency preparedness
= Research and development: materials and methods improvements

Gamma ray spectrometry

= Accreditation since 1999

= 23 HPGe detectors (4 in the deep underground lab in Modane)
= ~ 1500 measurements/year

= Specificities:

380 mi

of measurements: z "
matrix, counting geometry, radionuclides (‘j;}é“ \\Q‘ |
radioactivity - g
- " So.mi 17 mi 10mi
.
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Gamma-ray spectrometry in Modane

| 4 ultra low background HPGe detectors

= 1 type N coaxial detector: 52E (52 % relative efficiency) SEopc| . e
= 1 type P planar detector: LYS (66 % relative efficiency) : FOMTENAY-AUA OSES
» 2 well-type detectors of large volume : PPT (450 cm3) and XXL

(844 cm3)
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TGD (Orsay)
g.

Example of measurements: aerosol filters s
eroso

filter
| Measurements on coaxial detector for 2-4 days

| OPERA-AIir network
» High-flow air samplers (~ 800 m?/h)
Weekly sampling (volume ~ 100 000 m?)
~ 80 measurements / year
137Cs activity: ~ 0.5 — 100 mBqg/sample
137Cs activity concentration in the air ~ 0.1 uBgq.m3
Detection limits 3’Cs ~ 20 nBg.m™3 100000

10000

1000000

| Multiple purposes
= Baseline of the 137Cs activity concentration in the atmosphere
» Detection of anomalies at low-level

1000

=
=}
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Puy de D6me

Example of measurements: fallout (1465 m)

| Measurements on well-type detectors

| Cloud water samples
= 1 sampler (Puy de Dome), monthly sampling
* Liquide < 1 L =» dry residue mass ~ 1-100 mg
= 137Cs activity <1 mBq /sample
» 137Cs activity concentration in the cloud waters: 1-5 mBq.L™*
=> cloud activity level yielding from rainout process

| Rain water samples
» 3 samplers, monthly sampling, volume 20 - 300 L
» 137Cs activity ¥ 1 mBqg /sample
= 137Cs activity concentration in the rain waters: 10 - 150 uBg.L*
=> rain activity level resulting from rainout and washout processes

Clermont-Ferrand
(645 m)

| Purposes
» Study of the scavenging efficiency of precipitation
» Improved capability in modeling radionuclide deposition in case of nuclear accident
(in foggy / cloudy conditions at lowland / high altitude location)
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Example of measurements: marine samples

| Measurements on well-type detectors

| Samples
= Shellfish, sea cucumber
= ~6—8gashes
» Counting time: ~ 2 — 4 days
» 137Cs activity ~ 0.5 - 4 mBq /sample

auL 600Z-£007 @

Mwm | orexjem jo &

| Purpose

» Study of radionuclide transfer in Mediterranean
food webs

ONSUM
?. juvenile stages of fish and jellyfis!
ell as small fish, crustacea ea

e.q cockles

BIVOROUS CONSUME|

e.g. phytoplankton, seaweed

https://oap.ospar.org/fr/
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XXL and LYS

Résolution 662

toring:

ion moni

Resolut

Résolution 662

kel

keV

FEOT/E0/TE]

FEzoE/TT/iE]

- €zoz/s0/oe

- €z0z/L0/10

- £z0Z/F0/10

v drafiis

+ zzoz/60/oE

F ZTOZ/L0/10

- ZZ0T/E0/TE]

- rzoz/zrfos

- T1202/60/0E|

- 1Z0T/90/ /0%

I 120z /E0/1¢|

13

1.7 A

LYS

15
13

11

0TOT/TT/0E]

0.3 A

™~
<

+Z0T50/5T)

Partage 04/2021

- vzoz/e0/oE
F +T0Z/E0/TE|
- ETOE/TT/TE
F £202/60/0¢]
I €20C/L0/T0)
- £Z0Z/¥0/T0)
b zzoz/etjog
- zzoz /0ot
- zzoz/oftol
b zzoz/E0/TE]
- TZoz/TToE
- 1z0z /60 08
- 1202/30/08
- TZOT/ED/TE
- ozoz/fz1 /ot
- ozoz/e0/sT
- ozoz/a0/0€,
- ozoz/eo/TE
FeT0z/z1/TE]
- BT0Z/60/0E
- 610z/L0/10)
+ 6102/v0/T0)
- aroz/z1 /ot
F 810z/60/0¢]
- 810z/L0/T0l
- 810z /e0/TE
F L10z/z1 /ot
- LT0Z/60/0E
+ £10Z/30/0€
F L10z/0/Te|
- 9T0z/Z1/0E
- a10z/60/67
- 910z /90/0¢|
+ 9T0Z/€0/TE
- sToz/zu/Ie|
- 510z /60/0¢
ST0Z/L0/T0)

4.2

3.7 1

XXL

3.2 1

2.7
2.2 1

1.7 A

1.2

™~
<

keV

keV

+YTOT/E0/TE

FEzoe/e/ie

° - €z0z/60/og

- €zoz/zo/10)

L] - €202/%0/10)

. FZz0T/IT/oE

+ zzoz/fe0/oE

] - Zz0z/L0/10)

| ZzoT/E0/TE

- rzoz/TT/os

- 1Z0g/80/0E

- 1z0z/e0/oE

| 1Z0T/E0/1¢]

2.5

2.3 1

LYS

2.1 4
13

[irdvdradii

1.7
15
13

-t
-

+T0Z/50/62

Partage 04/2021

- vzoz /30 o€
F¥zoz/E0/IE
- ETOE/TT/IE
F £zoz/s0/0E
F €202/L0/10)
- £Z0z/ro/10
L zzoz/et/oe
- zzoz /600t
- zzoz/Lofto
L zzoz/E0/tE
- TZOZ/TT/0E
- 1z0z/s0/0E
I 1202/30/0€
- TZOE/E0/TE|
+ ozoz/z1/os
- ozozfe0/sT
- ozoz/a0/oE
- ozoz/en/1E
M- diadids
- 6T0Z/60/0€
- 610z/L0/10
F sT0T/r0/T0
- at0z/z1/oE

S - 8102/60/0¢

| 810z/L0/10)
- 8T0Z/€0/1E
| L102/21/08]
- LT02/60/0F
I £102/30/0¢
| L0z /€0/1¢]
- 9T0z/ZT/0¢|
- 102 /60/67)
| 910z/90/0¢]
F 9T0z/E0/1¢|
| sT0Z/T1/1¢]
- s10z/60/0E
ST0z/L0/T0)

4.1

3.6

XXL

3.1 4

16 -

-
-

2.6
2.1 4

11

GERMANIUM MEETING, 18TH MARCH 2024




Detector
= 52E, XXL and PPT: last calibrations 10 years ago or more 60 mi 57l o
= LYS: installed since 2021, not calibrated yet

Quality control

. and monitoring (monthly)

= Reference materials (AIEA milk) — low activities (=> long couting times)
— 662 keV (137Cs), 1460 keV (*°K) (=> no low energy value)

Fabrication of sealed multi-gamma standard sources (Orano/LEA)
- 51Cr’ 54Mn’ 57CO, GOCO, 652n’ SSSr’ 88Y’ 109Cd, 1135n’ 137CS, 139C€, 241Am

* Low activities: < exemption level ' ' '

* June 2024: 17 mL and 60 mL
—52E and LYS as soon as possible in June

storage at Modane B
= Later: other geometries l

IRSHN



Organisation

| Traceability issues
= Association between sample number — spectrum
» Counting times shorter than planned
= Spectra recorded in the wrong directory or not recorded

| Communication

= Notification of any changes / problems
= Possibility to have a single contact person?
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Thanks to LSM staff for their
technical support.

Thanks for your attention.
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Taux Comp Pb-210 a 46 keV
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