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Volumetric Water CSI CS655 Water Inside Drum m3/m?3 /
Content (VWC) in the Content
soil Reflectometer
ANSTO AutoFlux System EIectri‘cafl soil CSI CS655 Water Inside Drum dS/m
conductivity (EC) Content
Reflectometer ’
VELETAVE L)@ o (=31 CSI CS655 Water Inside Soil kPa
(VaporPress) Content
Reflectometer
Soil temperature (T) CSI CS655 Water Inside Soil oC
Content
Reflectometer
SDI-12 sensor Inside Drum oC
(DrumTemp) Unidata 6508A
Atmospheric air Integrated ATMOS- Outside attached to mbar
Pressure (AtmPress) 14 sensor box
i, S -
Ambient air Integrated ATMOS- Outside attached to oC P .
Temperature 14 sensor box SE—
(AirTemp) S—
AutoFlux system running in the field. The radon activity GEERITECITETAS Integrated ATMOS-  Outside attached to % 1
concentration, internal air temperature, differential (RH) 14 sensor box
pressure and soil characteristics are measured within . .
. . . ze Accumulated rain Hydreon RG-11 Outside Drum mm
the white drum. Ambient temperature, humidity, (Rain) Gt Relin Sawes
pressure and rainfall are measured on the side of the
transport case (~50 cm a.g.l.), and the main system Differential pressure Novus NP785 Inside/Outside Drum Pa -
components are located inside the waterproof transport XS R (T ‘E%
3

case external atmosphere i
) (DiffPress) bg
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AutoFlux drum dlll'illg a typical radon flux measurement: accumulation period 2021-11-11 18:00 2021-11-22 08:00 2021-12-0222:00 2021-12-13 12:00 2021-12-24 02:00 2022-01-03 16:00 2022-01-14 06:00 2022-01-24 20:00
(1 hour, on the left side) and ventilation period (2 hours, right side). Date
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Frequency Script hame

read_CR1000.sh

alphaguard.py

AG_Update.py

Script functi

Downloads the latest data records f CR1000 to

the file AutoFlux_CR.csv

Downloads the latest AlphaGUARD file and saves
it as AutoFlux_AG.csv file

Writes all AlphaGUARD data into one
AutoFlux_AG_all.csv file

Every hour
Every hour
Every hour
Every 3 hours _
' w;@j@;@

Once a month

AutoFqufAGfalII:sv and merges them all into
AutoFlux.csv.

On 28" of very month 10 minutes before midnight,
the scheduler gets the latest data from
AlphaGUARD, synchronises the AG clock to UTC,
and puts back AG in Flow mode and 10 minutes
cycle.

crontab

ANSTO AutoFlux system

pandas
nunpy

scipy.stats
os.path
csv
Ftplib

datetims
warnings

linregress

datetime

filel = pd.read csv(
¢f = filel.resanple( ‘1aMin
¢f. calumns=df. columns. str.

file2 = pd.read_csv(
filez = filez.resamp

dd. index.nam
dd.to_csv # sei iol |42.3.

dfr=pd.read_csv( "C:/Users/gross/Desktop/tracefadon/WPZ_scientific_moterial

startidx = (dfr[

stopidx = (dfr[ "

events = [dfr.iloc[i8:i1, :].copy()
events

{)==1).to_nuspy( }.nenzera(} [&]
)-to_nuspy( }.nenzera() (2]
19,11 in zip(startidx, stopidx)]

runl=extract_events(dfr)

Filename="C:
file_exists = os.pat
file exists
0s..remove(
l 3

User: ceRadon/WP2_scie L\AZ. 1. 2/ANSTO_Flux/Pruebas_Autoflux INTE/28230285NA0/AUtoFLUY_summary. csv

INTE/ 282382 8BWAD/AUtoFLux_

2. 1. 2/ANSTO Flux/Pruebas_Autoflux INTE/28238208WA0/AutoFLuxl.csv’,

5 all.csv',index_cal=[ ‘A

index_col=[ ‘Dotet
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index_col=[ ‘Dutetime'], parse dates=True, dayfirst=True)

1, parse_dates=True, dayFirst=True)

2/ANSTO_Flux/Prusbas_Autoflux INTE/2B238288WA0/AutoFlux.csv’, encoding='wtf-£', index=True}

e '], parse_dates=True, dayfirst=True)

Crn(t) = CoePerrt +

F-A
Verfdefs

F

F-A
- .A ir =
eff Reff

-t = b -t with heff = Veff/A
Verf-dess

(l—e'

s=-1
iin runl:
s+=1
cfl = (1 + 8.97 * ({runl[s].temperature -
R A oL

293) * (138 / (139 - ruml[s].temperature)))

a) /
T A1 L a3 e fryn)[c] (AtePress_Avg / (runl[s].AtmPress_Avg - 628)))
-

£1_ntmnin -

run1fs1r1 ] = 1. radnn zstunalinst, armn 5o

inl = pd.to_datetime(runl[s].index[2:], errors="

in2 = pd.to_datatime(runi[s].index[8]}

dateZsec = (inl - in2 ).total seconds(}

slope, intercept, r_value, p_vzlue, std_err = linregress(datezsec, runl[s].ri[2:])

RNFx = 8.284 * slope * 1808 * 3.6

Err = 9.284" std err * 1808 * 3.6

ts=runi[s].index[8] .strftime )

writer.writerow({ (AnFx,2), °

runl[s].T_avg.mean(},2),
ound{runl[s].AtnPress_Avg.mean(),

zround(run1[s].Flow_Avg.mean(},2),
1.VaparPress_Avg.mean(},2), ‘Al (n
:round(runi[s].DrunTesp_Avg.mean(), 2}, 0

round(runi[s].\WE_Avg.mean(),2),
un1[s].AirTemp_avg.mean(},2}, *
vg':round(runl[s].DiffPress_Avg.mean(},2),

d(run1[s].EC_Avg.mean(},2),
[s].RH_Avg.mean(),2),
cund(runi[s].Rain_Tot.
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Datetime RecMbr batt_volt_Min PTemp Flow_Avg VWC_Avg EC_Avg T_Avg VaporPress_Avg AirTemp_Avg RH_Avg AtmPress_Avg DrumTemp_Avg DiffPress_Avg Rain_Tot radon error noise status reloc external input reserved temperature pressure

07/07/2021 9:30 4560 12,04 19,23 0,978 0,02 0 15,71 1,722 195 76,07 1015 15,05 2,682 0 54,75 0 8 65 6 ] 19,75 1013,91

07/07/2021 9:40 4561 12,02 1542 0,953 0,025 0 19,84 1,728 19,57 759 1015 19,43 1,793 0 302 1] 8 4 6 1] 20,375 1013,8¢

07/07/2021 9:50 4562 12,03 19,68 0,934 0,025 0 199 1,726 197 7519 1015 19,65 1,618 0 512 0 8 0 6 0 21,5 1014,1¢
07/07/2021 10:00 4563 12,04 1994 0,932 0,025 0 19,88 1,714 19,7 7453 1015 19,68 1,226 0 488 0 8 0 6 0 22,375 1014,4:
07/07/2021 10:10 4564 12,04 20,18 0,934 0,025 0 19,85 1,711 19,75 7433 1015 19,69 1,491 0 436 1] 8 0 [ 1] 22,75 101445
07/07/2021 10:20 4565 12,04 204 093 0,025 0 19,84 1,709 198 7421 1015 19,68 0,54 0 408 32 g 0 6 0 23 10144t
07/07/2021 10:30 4566 12,03 2061 0,93 0,025 0 19,81 1,706 19,8 7407 1015 19,68 0,724 0 396 32 8 0 6 [} 23,125 1014/
07/07/2021 10:40 4567 12,03 20,77 0,931 0,025 0 19828 1,703 198 7393 1015 19,67 0,977 4] 354 32 8 0 ] 1] 2325 101462
07/07/2021 10:50 4568 12,02 2091 0,93 0,025 0 19,78 1,701 19,8 73,78 1016 19,66 1,06 0 330 32 8 0 6 ] 23,375 1015(
07/07/2021 11:00 4569 12,04 21,02 0,93 0,025 0 19,76 1,704 1985 73,57 1016 19,65 0,891 0 276 0 8 0 6 0 23,5 1015,1C
07/07/2021 11:10 4570 1203 2112 0,929 0,025 0 19,76 1,705 199 7342 1016 19,64 1,017 0 266 1] 8 0 6 1] 23,5 1015,2C
0?;’0?12021 119N ACT1 172 N2 71 71 N asa alate]=4 nNn_ 107 1 7TNQ 100 T2 20 1IN1= 1063 0551 0 280 D 8 n 6 0 23’625 1015’1_‘
07/07/202 Radon concentration measured within ANSTO Autoflux system i 1,256 0 228 0 g o 6 o 23,625 1015,2¢
07/07/202 30000 ~ 0,03 i 1,193 0 22 0 g 0 6 0 23,625 1015,2€
07/07/202 . e R e s e 6 0,126 0 25 0 8 0O 6 0 23,625 1015,3¢
07/07/202 I 6 AG 2 1,486 0 206 0 8 0 6 ] 23,75 101531
07/07/202 ] —e—'Predicted 222Rn increase withing '9 1,233 0 243 v] 8 0 6 0 23,625 101537
07/07/202 55000 | the Drum’ e % 1,316 0 52 0 8 0 6 0 23,625 1015,2¢
07/07/202 L —¢—VWC (m3/m3) 12 0,903 0 1024 © g8 0 6 0 23,625 1015,3¢
07/07/202 B /i 12 1,138 0 1376 1] 8 0 6 1] 23,625 10154:
07/07/202 [ 1 1,137 0 1640 0 8 0 6 0 23,625 1015,4:
07/07/202 — 20000 : 0,02 S 7 0,448 0 1688 0 8 0 6 0 23,625 1015,5:
07/07/202 IS | = 7 0,941 0 1720 1] 8 0 6 1] 23,625 101558
07/07/202 B - g 17 0,965 0 1104 0 8 0 6 0 23,625 1015,6¢
07/07/202 g I g 13 0,841 0 652 0 8 0 6 0 23,625 1015,6:
07/07/202 ﬁ § E': a8 1,012 W] 500 1] 8 0 [ [i] 235 101586°

£ 15000 } - 0,015 &

07/07/202 = § g '4 0,758 0 500 0 8 0 6 0 23,5 1015
07/07/202 2 L o 2 0,882 0 420 v] 8 0 [ 0 23,5 1015¢
07/07/202 E L 2 "n 1,307 0 378 0 8 0 6 0 235 1015,7:
07/07/202 5‘ I §<f 1 0,451 0 334 0 8 0 6 0 235 101577
07/07/202 = 10000 I 001 3 "n 11 0 6 0 8 0 6 0 235 1016,0C
07/07/202 | 7 1,166 0 262 1] 8 0 6 1] 23,5 1016,11
07/07/202 L i 1,624 0 253 0 8 0 6 ] 235 101607
07/07/202 I 7 1,752 0 218 0 8 0 6 0 23,375 1016,17
07/07/202 5000 0,005 1 0,706 0 223 0 g8 0 6 0 23,375 1016,1¢
07/07/202 [ 1 0,707 0 44 0 8 0O 6 0 23375 1016,17
07/07/202 L 5 1,144 0 10112 740 v] 8 0 [ 0 23,375 1016,1¢
07/07/202 - 15 0,319 0 15872 1032 1] 8 ] 4] Q 23,375 1016,1¢
07/07/202 o : L= —t . . . - 0 I5 1,366 0 21888 1336 0 8 0 6 0 23,375 1016,1¢
n7inT 00 16:48:00 17:16:48 17:45:36 18:14:24 18:43:12 19:12:00 19:40:48 20:09:36 20:38:24 e nien n AT 1aen n @ n 3 n 73 378 1N1& I

Date
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Rn-222/ Bq/m3
40008

R

40 2 - Lt () -2 — e/
= - f— f—_ 500 1000 1500 2000 2500 3000 3500
dt A s A
Simulated 222Rn concentration behavior within each one of the
dc,(t) Q Q volumes of the AutoFlux system during the hour for which the
—ar Cp(t) ST Cu(t) 7 chamber was closed C,, (light blue line), C, (blue line) and C, (red
b u line).
dCac(t) Q Q
= C, () + Cag(t) *——
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—Model without leakages N -
b1y 0.05 = MRn)=0.0076 " -
—A(h-1)=0.1 t)=Coe et ——(1—ePerrtm ———
A (h-1)=0.15 Verr * Aefr Verr * Aerr
— (h-1)=0.2
— (h-1)=0.25
~ || —r-1=03
g — (h-1)=0.35 Devices / Chamber
o —X\ (h-1)=0.4 installation on soil
£ || —r-1=045
§ — (h-1)=0.5 ly
O | Close de Chamber I4
Static . Initial N Dynamic
Measurement - Measurement i Measurement
0,0 05 1,0 1,5 2,0 2,5 3,0 35 4,0 45 5,0 } -
¢ (h) Rn concentration Rn concentration
measured for: measured for:
1 day 1-2 hours
12 T T
1,54 & l l
L I
10,5 A H 3 .
10 1 Rn Flux ca_lculated. Rn Flux calculated:
9.5 | e -20% Exponential Eq. (2) Linear Eq. (3)
82 ] e e=10% Linear Eq. (3) ’
S N R e t=0.625 A1
= N I A N Y Wi t=0.287 A | .| Opendechamber | ‘
6,5 - s o to ventilate -
~_ b .
= 6 3
T 551 iy
s ] :
45 4 .
4 -
3,5 4
22 ] ., »  Automatically
1’2 ] or >
1
0,5 - _
0 | | > Manually

0,00 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 0,45 0,50

A (hh) Rabago et al., 2022
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