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iy o The disposal site is located at Slgvag in
R Sogn og Fjordane County, Norway.

L:bm 4 oy The facility was opened in October 2008.

LRA-deponi

Capacity to receive all European oil and gas industry
generated NORM.
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Typical Activity Ranges in Sludgeeny ~
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Oil company Mass Composition (weight %)
(tons)
Water Heavy oil  Sulphates Corrosion Sand/clay
components products
Company A 166 23.6 7.4 45.7 8.5 14.8
Company B 4.1 15.9 1.4 77.9 2.0 2.8
Company C 0.5 11.8 1.5 75.4 6.8 4.5
Company D 17.0 45.4 6.6 39.0 6.1 2.9
Oil company Activity concentration (Bq/g)
226Ra 228|:‘a 210Pb
Company A 21.5(9.7-741) 11.2 (3.3 - 28.9) 2.4 (<0.2-11.8)
Company B 19.3 (16.3-23.6) 7.3 (6.4-8.6) 2.7 (2.0-3.7)
Company C 20.8 9.6 1.8
Company D 40.4 (4.9-100) 3.7 (0.4-13-3) 13.8 (2.3-49)
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BRadon by passIVerdosimeters
NMeasurementiperiod S0 M & B H =01 PO 25N

Conclusion: radon generation

In the mostly still empty

repository very moderate: L
about 200 Bg/m3

226120-4
220 + 30 Bg/m®
124556-2
199 = 28 Bg/m®

2007T18-5
211 = 28 Bg/m®

. 182639-5
213 = 29 Bg/m®
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Conclusion: radon generation

In the mostly still empty

repository very moderate: L
about 200 Bg/m3

226120-4
220 + 30 Bg/m®
124556-2
199 = 28 Bg/m®

2007T18-5
211 = 28 Bg/m® °
Why?

. 182639-5
213 = 29 Bg/m®
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WhyastthelRadonieoncentrationso
Moderate?

Why is the radon
| concentration

fairly moderate

Ground Floor: concrete ~ <@===m . oida the

Barrels: mostly closed <==m repository?

Walls: gneissic rock
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s00 - Exhalation box

600 y=22 228%

2
500 R?=09783 v
" LR *

in a closed tubing 25.000 Bg/m?3

41l of radon could be reached

[ hours ]

[ exhalation rate ] [ exhalation rate ] [ diffusion parameter ]
[Bg/(m? s)] [Bg/(m? h)] [m?%s]
0,0068 25 5,5-107'®
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Badon GenerationioiSIudge

Practicall

K,
Diesel / Water 398+t4
Benzine / Water 52,3+6
Air / Water ~
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ExfigalationtBates o GneIssSIC R OGHS!
andiconcrete

Ra-226 Bq/kg Th-232 Bq/kg
mean interval mean interval
value value

100 (30 - 500) 120 (17 -311)

75 (50 - 157) 43 (22 - 50)

Activity
ranges

emanation

N

Exhalation rate exhalation rate
[Bq/(m? h)]
1-20 <mm
1-3
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case study: time evolution of the radon concetration in repository

exhalation rate J=4 Bq/(m?2 s)
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« No ventilation: constant Radon concentration
« Temperature changes according to ventilation
« Drop in temperature associated with radon reduction and vice verse
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WorkdniConditionmgaiunne!
PalletiUnpackingiClosedidrims)
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WorkamGonditioningaunnel

Safe Disposal of NORM




WorkdniConditionmgaiunne!
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WorkdniConditionmgaiunne!
DrUMmNMoppINgOPERTAIUMS)
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WorkdniConditionmgaiunne!
Trinsoortio Haggsiiopy (elosael drurms)

Safe Disposal of NORM




BRadoninconditonngaiunnel
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Badon dosesyequilbRumiacioigEuR:

Radon dose
2010 (USV)
Maximum (550 Work, vent OFF (350 Work, vent ON (50
Hours Ba/m3) Bag/m3) Bag/m3)
Worker 1 80,5 0,138 0,088 0,013
Worker 2 66,5 0,114 0,073 0,010
Worker 3 60,0 0,103 0,066 0,009
Radon dose
2011 (USvV)
Maximum (550 Work, vent OFF (350 Work, vent ON (50
Hours Bag/m3) Bag/m3) Ba/m3)
Worker 1 118,0 0,202 0,129 0,018
Worker 2 64,5 0,111 0,070 0,010
Worker 3 52,5 0,090 0,057 0,008
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