d. of the Korean Radioactive Waste Society
Vol.5(2), P. 91-101, June 2007.

Residual Radioactivity Investigation & Radiological Assessments for
Self-disposal of Concrete Waste in Nuclear Fuel Processing Facility

TAIE A7E 9 AAAEL 4 AF e A E
3 5A4%471

Jeung-Gun Seol, Jae-Bong Ryu, Suk-Ju Cho, Sung-Hyun Yoo, Jung-Ho Song*, Hoon Baek*,
Seong-Hwan Kim*, Jin-Seong Shin* and Hyun-Kyoun Park*
Korea Nuclear Fuel Co., Ltd., P.O.Box 14, Yuseong-gu, Daejeon
*KNDT & i Co., Ltd., #1110 Ace Techno Tower VIII, 191-7, Guro-gu, Seoul

jgseol@knfc.co.kr

AT, FAZ, AT, 49, $430, 0 &, 298, 224, i
AL ARF), HAA 447 SUF 49347

*AolAt B Mojo)(F), ALA] FEF F2F 170-58A

o

(Received December 28, 2006 / Approved March 19, 2007)
Abstract

In this study, domestic regulatory requirement was investigated for self-disposal of concrete waste
from nuclear fuel processing facility. And after self-disposal as landfill or recycling/reuse, the
exposure dose was evaluated by RESRAD Ver. 6.3 and RESRAD BUILD Ver.3.3 computing code
for radiological assessments of the general public. Derived clearance level by the result of
assessments for the exposure dose of the general public is 0.1071Bq/g (3.5% enriched uranium) for
landfill and 0.05515 Bq/en' (5% enriched uranium) for recycling/reuse respectively. Also, residual
radioactivity of concrete waste after decontamination was investigated in this study. The result of
surface activity is 0.01Bg/cn for @emitter and the result of radionuclide analysis for taken concrete
samples from surface of concrete waste is 0.0297Bq/g for concentration of *U, below 2w/o for

f U and 0.0089Bq/g for artificial contamination of 2*U respectively. Therefore,

enrichment o
radiological hazard of concrete waste by self-disposal as landfill and recycling/reuse is below
clearance level to comply with clearance criterion provided for Notice No. 2001-30 of the MOST and

Korea Atomic Energy Act.
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Figure 1. Concrete waste for self-disposal
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Table 1. Scenario and exposure pathway matrix in NUREG-1640

[ Exposure pathway
Scenario Ext. | Inh. | Ing. Ller;% h(;ft . Remark

Processing Concrete O O O W+

Truck Driver (Transport) O O O W
Driving on Road @] p**

Road Building O @] O W

Handling Concrete at landfill (Industrial) O O O W
Handling Concrete at landfill (municipal) | O @] O w
Leachate from industrial landfill @] P
Leachate from municipal landfill @] P

W* : Worker, P** : the General Public
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Table 2. Key parameters used in the landfill.disposal scenario
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Table 4. Key parameters used in the Building Occupancy
Scenario

Parameter Unit Value Remarks
Expusure duration day 365.25 D&D 3t
NUREG/CR-5512
Indoor fraction 2234 0.5 4= DETR A&
Receptor Location m 1 BTS}%E‘)E];;/\?};;:S;E]
Deposition Velocity m/s 0.01 NUREG/CR-5512
Resuspension rate s 5x 107 RZESS;:ES& nﬁ:écel
Building Exchange rate | ¥+ 08 RESRAD 7|21zt
Breathing rate m/day 33.6
Indirect ingestion rate | m/hr |1.12 x10*
Source type Area
Air Release fraction |54 | 0.357 NUREG/CR-5512
Direct ingestion rate | 1/hr |3.06 x10°
Removable fraction {F3H4 0.1
Source life time day 10,000
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Table 5. Derived Clearance Level for landfill-disposal &
recycling of concrete waste
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i . B

g % T

Lk U 0.0053 | 0.02964 | 0.04357
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Table 6. Compare this study with NUREG-1640 for derived
clearance level
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Figure 2. Measured values of surface activity for concrete waste
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Table 7. Concentrations of *U in concrete waste samples
and analysed with ICP/MS

AE ICP/MS | a5

de | E29E8SD | @2NEs| x| Wz

- (ppm) | (Bg/g)

#01 | 100 | 101 {137 [ 119| 212 |0.02642

#02 | 41 | 42 |37 [ 39| 197 |002447 PluEd
#03 | 90 | 84 | 83 [ 82 | 259 |0.03220

#04 | 118 | 125 | 5 [132| 286 |0.03556

#05 | 102 | 103 | 47 | 53 | 216 |0.02689

#06 | 4 1139 |49 | 52 | 217 [002693

#07 | 11| 9 |55 (57 | 231 [002878

#08 | 117 | 107 | 66 | 67 | 287 |0.03573

#09 | 10 | 12 |13 | 8 | 254 |003157

#10 | 59 | 58 | 35 | 46 | 200 |0.02484

#11 | 33 | 29 | 23 | 28 | 243 [003017

#12 | 105| 98 [136| 7 | 288 [0.03582

#13 | 70 | 72 |8 | 71| 212 |002632

#14 | 74 | 92 | 87 | 88 | 237 |0.02947 [mmH
#15 | 21 | 130 |22 | 32 | 282 |0.03505

#16 | 56 | 44 |38 [ 25 | 202 |0.02517

#17 | 24 | 30 [131] 80 | 213 |0.02651

#18 | 75 | 76 | 78 | 79 | 220 |002734

#19 | 45 | 43 |40 | 34 | 210 [002617

#20 | 18 | 19 |36 | 51 | 173 |002150

#21 | 2 | 17 |62 (140| 197 [0.02448

#22 | 85 | 95 | 94 [124| 252 |0.03136

#23 | 120 | 129 | 116|106 | 268 |0.03332 |mlmey
#24 | 112 | 113 | 6 133 | 211 |0.02628

#25 | 65 | 64 |93 | 74 | 203 |0.02524

#26 | 81 | 91 |104] 99 | 300 |0.03732

#27 | 134 | 135|138 | 26 | 250 |0.03112

#28 | 121 | 126 (127 |123| 204 |0.02540

#29 | 96 | 115 |54 | 48 | 282 |0.03507

#30 | 108 | 60 | 31 | 89 | 245 |003045

#31 | 1 | 20 |14 |27 | 240 |0.0299

#32 | 122 | 16 | 97 |114| 364 |0.04526

#33 | 3 |15 |50 | 77| 179 | 002220

#34 | 128 | 109 | 116 | 106 | 268 | 003332

#35 | 110 | 111 | 69 | 68 | 249 | 003095 |
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Table 8. Concentrations of U, **U and **U in concrete waste samples and analysed with aspectrometer

WA 55
;';‘ Za0E 851D (Ba/g) S
N my | omy | my
#23 | 120 | 120 | 116 | 106 | 00824 | 00029 | 0.0823
#02 a1 42 37 39 | 00178 | 00013 | 00225
#14 74 92 87 88 | 00247 | 0.0082 | 0.0656
L 9=z 0.0208 | 0.0010 | 0.0224

Table 9. Comparison of analysis results between ICP/MS and aspectrometer

Az USRS B
. 23zEe 281D (Ba/g) vl
ICP/MS a-Spectrometer
#23 120 129 116 106 0.03332 0.0324
#02 41 42 37 39 0.02447 0.0178
#14 74 92 87 88 0.02947 0.0247
B d7dAe SALAEARE 7HEAE A At

LG ZAE E5S AAAE 5] 9l8) 2ad
U] HAL DS ARSI, viY 2 AgeA] =
A2 2 duiele] A ENF FrHE 93] A HZ
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