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Conditioning of solid radioactive waste produced from
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Abstract

This paper deals with the conditioning (cementation)
technology of solid radioactive waste produced from the
decontamination of some contaminated sites in southern Iraq,
which are soil and metal parts contaminated with depleted
uranium. Conditioning of radioactive waste by using ordinary
Portland cement for safe transport, storage and safe disposal
.The radiation dose rate and exposure time for this activity are
determined, then calculated the annual dose rate for workers and
comparison the result with the IAEA criteria in the normal
operation and accident for protect human and environment
during conditioning by using SAFRAN program. The results
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showed that the annual dose rate for activity are less than the

criteria limit (20mSv/y for worker and 1.0mSv/y for public).
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ACTIVI DESCRIPTION EXPO | Dose rate
TY SURE Sv/hr
TIME
(hr)

segregati | Exposure of operator 30 6.2E-006
on during segregation of solid

waste
handling |Exposure of opertator 11.5 | 6.2E-006
of waste |during the handling of

solid waste

slurry |Exposure of operator 345 | 6.2E-006

injection |during the injection of
cément in drums .

vibration |Exposure of operator 11.5 | 6.2E-006
during the vibration of
cement in drums .

handling | Exposure of operator 17.25 | 6.2E-006
of 200 L |during the handling of 200
cemented | L cemented drum.

drum

Radiation | Exposure of operator 30 6.2E-006
measure |during the radiation
ment | measurement .

: (Normal Operation) ¢akis¥) Jadal) Alla & ola¥) asis
A Y] A yall m paill 5 8 ol JS) Ao ledY) el ded Ja 3
Glual (SAFRAN) 0l ks galiyn pasa 4y slhaall clandl (10 de ganasg
deall o) ol iy, oot 136 e cplidall ssidl el A
agaall e S JB oo Alladll 3 aia ALY aien B Aaliuall 4 gl
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J
) Jsaall 4 LS pladV) Jas (8 Clalall Ly 5 (20MISV) W0 Lo 7 sansall

( ¥) e JdsaliComparison of doses

IMPACT | ENDPOI | DOSE | CRITERIO | LIMIT
NT (SVIYE N (SV/Y)
AR)

segregatio | dose to 2.48E- | dose limitto | 2.00E-
n worker 1 | 003 worker 002

handling dose to 9.50E- | dose limitto | 2.00E-
of waste | worker 2 | 004 worker 002

slurry dose to 2.85E- | dose limitto | 2.00E-
injection | worker 3 | 003 worker 002

vibration dose to 9.50E- | dose limitto | 2.00E-
worker 4 | 004 worker 002

handling dose to 1.43E- | dose limitto | 2.00E-
of 200 L | worker5 | 003 worker 002

drum

Radiation dose to 2.48E- | dose limitto | 2.00E-

measurem | worker 6 | 003 worker 002
ent

Total dose to 1.11E- | dose limitto | 2.00E-

workers | 002 worker 002

= WORKER 1

® WORKER 2

m WORKER 3

WORKER 4

m WORKER 5

m WORKER 6

(SVIy)aasiadl Ao jall jlaie s 3lad I Uad¥) oo &3 Jlia (2) o8 I
Aledl) 038 (e Jale JSI
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: (Accident) €l gadl Jpas Alla B (LaY) anls
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NUCL | ACT| N| TOT| MAX.| SCREE| HAZARD

IDE | IVIT AL| DOSE| NING | QUOTIEN
Y ACT| RATE| DOSE T (HQ)
(BQ) IVIT | (SV/IH)| RATE
Y ACC.
(BQ) (SV/H)
“®Ra | 1090 | 3 | 3270 | 1.07E- | 1.00E- | 1.07E-007
011 004
““Th | 1.69 | 3 [5.07E| 9.38E- | 1.00E- | 9.38E-009
E+00 +001 | 013 004
1
Total 1.16E-007
“®Ra | 1090 | o | e¢o+ | .78E-) | 1.00E- | 1.78E-007
011 004
““Th | 169 | o | ¢o.A | 1.56E- | 1.00E- | 1.56E-008
E+00 E+00 | 012 004
1 1
Total 1.94E-007

“*Ra | 1090 | 10 | 1090 | 3.56E- | 1.00E- | 3.56E-007
0 011 004
“*Th | 1.69 | 10| 169 | 3.13E- | 1.00E- | 3.13E-008
E+00 012 004
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Total 3.88E-007
desally olelall G adll (gn s Blsall G (1) ¢ (O)¢ (£) fdy dsand
dacla iV 4 yall o) c_alj.d\ Cainy 8 9 Jaal all o gan Alls = BT PANA|
Dose limit to ) e CJ‘“'“““M Aaall e S 8 A C_ql_ul\ @.ujutmml\

(worker 0.001Sv
LosivAlls & Jalall Zaliveal de jall g ddlusdll g ia ymill (a3 (€ ) Jsaal
(&l nT)
NUCL |ACT | D | DOSE | CALCUL |EXP |DOSE
IDE IVIT | C | RATE | ATION OSU [ (SV)
Y M RE
(BQ) (SV/IH) TIM
E (H)

“®Ra | 3270 |50 | 2.64E- | Drum |2.50E | 6.59E-
013 Axial | -001 | 014

Without

Shileld

waste
““Th | 5.07 |50| 7.14E- | Drum |2.50E | 1.79E-
E+00 017 Axial -001 | 017

1 Without

Shileld

waste
Total 2.64E- 6.59E-
013 014

“®Ra | 3270 | 50| 3.91E- Drum | 2.50E| 9.78E-

015 Axial -001 | 016
Shileld

waste

““Th | 5.07 |50| 1.04E- | Drum |[2.50E| 2.61E-
E+00 Axial | -001
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1 019 Shileld 020
waste
Total 3.91E- 9.78E-
015 016

Lgis Al 3 Jalall daliedl) e yall g Ailaall 5 i pail) (pe3 (© ) Jsaal

(sl 2 0)
NUC | AC | D | DOSE | CALCUL | EXPOS | DOSE
LID | TI | (C| RATE | ATION URE (SV)
E | VI |M) TIME
TY (SV/H) (H)
(B
Q)
“®Ra [°¢ |50 |4.34E- Drum |2.50E- |1.10E-013
o 013 Axial | 001
Without
Shileld
waste
““Th |.A |50 |1.19E- Drum |2.50E- |2.298E-
¢o 016 Axial | 001 017
E+ Without
001 Shileld
waste
Total 4.40E- 1.10E-013
013
“®Ra |°¢ |50 |6.52E- Drum |2.50E- |1.63E-015
o 015 Axial 001
Shileld
waste
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““Th |.A |50 |1.74E- Drum |[2.50E- |4.34E-020
$0 019 Axial 001
E+ Shileld
001 waste
Total 6.52E- 1.63E-020
015

Lo Alls 8 Jalall aaliced) Ae )y &iieaall 5 mpadl) e (1) Jsoa)

(=l 2 10)
NUC| ACTI| D| DOSE| CALCULA | EXPO | DOSE (SV)
LID| VITY |(C| RATE TION | SURE
E| (BQ)| M| (SV/H) TIME
) (H)
“*Ra 50| 8.79E- | Axial Drum| 2.50E-| 2.20E-013
10900 013 Without| 001
Shileld
waste
““Th 169 | 50| 2.38E-| Axial Drum| 2.50E-| 5.95E-017
016 Without| 001
Shileld
waste
Total 8.79E- 2.20E-013
013
“*Ra 50| 1.30E- | Axial Drum| 2.50E-| 1.63E-015
10900 014 Shileld | 001
waste
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)

22Th 169 | 50| 3.47E-| Axial Drum| 2.50E-| 4.34E-020
014 Shileld 001
waste
Total 1.30E- 1.63E-020
014

Accidental Situation :Comparison of ) _hlaall avii (V) a8 5 J saall

(Hazards
SCENAR | IMPACT | PROBABI | IMPACT -| IMPACT -
10 LITY -| QUANTI | QUALITATI
QUALIT | TATIVE VE
ATIVE
dropping | Impact for Medium | 9.69E-007 Very Low
the barrel | scenario
during the | dropping
handling | the barrel
operation | during the
handling
operation
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