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Radiological Impact Assessment for the Domestic On-road
Transportation of Radioactive Isotope Wastes
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Korea Radioactive Waste Agency (KORAD) began to operate the low and intermediate level radioactive waste disposal
facility in Gyeongju and to transport the radioactive waste containing radioactive isotopes from Daejeon to the disposal
facility for the first time at 2015. For this radioactive waste transportation, in this study, radiological impact assessment is
carried out for workers and public. The dose rate to workers and public during the transportation is estimated with consid-
eration of the transportation scenarios and is compared with the Korean regulatory limit. The sensitivity analysis is carried
out by considering both the variation of release ratios of the radioactive isotopes from the waste and the variation of the
distances between the radioactive waste drum and worker during loading and unloading of radioactive waste. As for all the

transportation scenarios, radiological impacts for workers and public have met the regulatory limits.

Keywords: Radioactive Isotopes (RI), RADTRAN, Radioactive waste, On-road transport, LILW Disposal facility

>x<Corresponding Author.
Myunghwan Seo, Korea Radioactive Waste Agency, E-mail: mhseo@korad.or.kr, Tel: +82-42-601-5325

ORCID
Myunghwan Seo http://orcid.org/0000-0002-0774-2029 Sung-Wook Hong  http:/orcid.org/0000-0003-1073-1467
Jin Beak Park http://orcid.org/0000-0003-3050-2565

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited

INFCWT Vol.14 No.3 pp.279-287, September 2016 ISSN2287-5182(0nline] ISSN1738-18%4(Print) 279



Myunghwan Seo et al. : Radiological Impact Assessment for the Domestic On-road Transportation of Radioactive Isotope Wastes

AF % - AF PAAIE AR AR ol wel, AR AT AN YA BT F PAE S A7) S
& ABALZ SRS AT B AT E AT 2712 o] Tl gd-eubel w2 2eiA 9 Qukele] et
A S EASE B T ATE S PAASF E AR o) vk edek, sak A v e) sk 2l Al 2t
sk 29 2k A2 B BAAFE TEE) Aol e a BN Hgng RSt 44 2 Anzdese d
A ER e ) HAABAE F 23 IR SISt

Sl A E S 4 (RD, RADTRAN, HAMY | 7] &, S/, SAE9] WAV A7 = A&8A1d

5 7‘1—%94 WAL 7R ARAE (ol 3AdEA = 5 A
B)e] el e}, A a A st(olst T % dd A FAkeE =1 3 A wstel whe A s
?ﬂ':'?q;l}a—%?i T4 W S DARE Radioactive Iso- &
topes) F7|Ad oA A EF F R A7 &S ©
ARz SR AE 2 29+ AYS FH33t. ol
wet F H22 20159 1090l 200 L = 40070 BFe] 2, SHMA WA 7] B3 2y

07}

ABAL FRA BAAEADLAN TS §4 ARE 5
sto] ABAIER Hbsllt B =wdllis A& 2014 2 71&, B, AFG A SollA B RUEAF
o gggte] oplsis AR 4B AR skl 71EL 2000 EFE F1F 02 ARALe] 2910 £, ABA
#H7)E0] S3-utel whE A Bl @ubabst o] Ayl 9lo] 296 EHO R F 3207 EHE A Folth. T RI
9 o du|E S d&ata, 2 AAE Ul HAVIEA HAMIEVE AFA S Table 13 Table 261 YERY AT,
s} vl ma}aict.

B =FdAMe A Wbz AT S0t A] WA 4= Table 1. Radioactive isotope (RI) storage status in the RI management

w = < w facility at the year of 2014

Ol A}l 71 %7 HFALA] 03 8F 2} Z 7] 0 2 oAl E] = A
10l fukx}eke] 2o o]st v | 7| & =do| &4 ; . -
1l FbAhEe] gl AR FATIE =e] 3+ Storage Capacity Stored Radioactive Waste Storage Ratio

HEAJA] BN S0 712 HEEE AE AASIoH, A
of WA ZFol i 1—031’4 35 2Asklen, At 9,750 3207 2.0%
I T o] AFE o] 954 RADTRAN bz 2 T[]
S AFg3le] AAFeFITH2], RADTRAN AAt=z 2 el Hh
AAAER v = WA A R E Akl z2adlo Table 2. Type of radioactive isotope (RI) stored in the RI management

Lolod Facility of KORAD
2 1]=re] SNL(Sandia National Laboratories) oA 7= ) (Unit : 200 L Drum)
vk = = 33l = L3S Lkl 51 HFALAL
o7 2719= 718 3 Skl o) Ak Unsealed Sealed radioactive Total
=49 o]Fdl gt WAM FEFE7VE B3] LIk AL radioactive isotope isotope
ET=E }\]_%HO% ) 7H}1\j 8]'0:] A H—E ]:]_OC}:@. O]%E’_ Waste Received up 2720 242 2964
9, 42, fubiluel 2ol el Ao R EAE 4 to 2008 ’ ’
Pt = = Az oo 7 AR 9tk RADTRAN Waste Received 189 54 3
- = from 2009

ALY wFol PAE D L4k 257} A
ZlZzz o e 3857 9}, Total 2,911 296 3,207

280 JNFCWT Vol. 14 No.3 pp.279-287, September 2016



Myunghwan Seo et al. : Radiological Impact Assessment for the Domestic On-road Transportation of Radioactive Isotope Wastes

Table 3. Specification of the transportation container for radioactive isotope (RI)

Type Backdoor-opening
Material Carbon Steel
Size (L x W x H, meter) 12x24x25
Weight (Empty, ton) 4
Maximum Loading Weight (ton) 21

Table 4. Specification of the transportation vehicle for radioactive isotope (RI)

Length (mm) 6,685
Height (mm) 2,880
Trailor
Width (mm) 2,495
Max. Loading Weight (ton) 40
Length (mm) 12,630
Height (mm) 1,410
Chassis
Width (mm) 2,460
Max. Loading Weight (ton) 25
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Table 5. Amount of radioactivity per transportation container for radio-
active isotope (RI)

Radioactive Isotopes Amount of radioactivity (Bq)

H 2.15x108
“c 3.03x107
2P 4.85%x10°
=S 1.40x10°
SICr 2.02x10%
%Co 1.75x10°
1557 5.35x10°
BIT 1.73x10**
1Cs 9.02x10°
4TPm 1.09x10%
Total 3.76x10°
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Table 6. Distances and population densities of the districts along the transportation route [3][4][5]

Section Starting and End Points Distance of . .
number of the Sections section (km) Adapted Population Density
I RI Management Facility 35 3,024 person/km?
~ Geumgang Service Area ' (Daedeok-gu)
) Geumgang Service Area 35.7 100 person/km?
~ Chupungryeong Service Area ’ (Okcheon-gun)
3 Chupungryeong Service Area 303 136 person/km?
~ Gimcheon JC ' (Gimcheon-si)
4 Gimcheon JC 14 686 person/km?
~ Chilgok Logustics Terminal IC ' (Gumi-si)
5 Chilgok Logustics Terminal IC 373 4,813 person/km’
~ Gyeongsan IC ' (Buk-gu)
6 Gyeongsan [C 45.0 614 person/km?
~ Gyeongju TG ' (Gyeongsan-si)
7 Gyeongju TG 370 204 person/km’
~ Disposal Facility ' (Gyeongju-si)
Table 7. Vehicle accident rates along the transportation route [3,4]
Section Daily vehicle Daily traffic Vehicle accident rate Type of the
number accident occurances y [Occurance/km-Car] transportation route
1 6.393x10° 285,047 6.90x101° Highway
2 3.653x10° 104,284 9.81x101° Highway
3 2.740x107 107,321 8.43x1071° Highway
4 2.192x107 383,599 1.76x10” Highway
5 2.831x107 604,318 1.26x107 Highway
6 1.005%10 139,169 1.60x107 Highway
7 6.484x102 34,154 5.13x10°% National road
o5 A} Accident Rate, = Number of Accidents;
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Table 8. Results of radiological impact assessment for normal transportation scenario

Collective Dose Rate [man-mSv]

Personal Dose Annual
Category I Transport 2 Transports Raste Dosg L/lmlt Result
(200 Drums) (400 Drums) (mSv) (mSviyr)
Vehicle drivers 7.72x1073 1.54x102 7.72x1073 12 Satisfied
Public 4.26x10? 8.52x10? 6.36x103 1 Satisfied
Load‘\‘;;‘i/i‘e‘l‘;admg 412410 8.23x10" 1.63%10" 12 Satisfied

Table 9. Results of radiological impact assessment for accident transportation scenario considering the vehicle accident rate along the route
(Unit : person-mSv (Collective), mSv (Personal))

Exposurf: by Exposure by Exposurq by Exposure .by Total
Inhalation Resuspension Cloudshine Groundshine

Collective 1.06x101° 8.81x1013 3.83x10716 4.43x101 1.07x101°

1 Personal 2.50x10°" 2.08x10" 9.05x10% 1.05x10 2.52x10°7

Collective 1.88x10" 1.57x101 6.80x10°"% 7.88x10"7 1.90x10"2

? Personal 1.34x10°7 1.12x10" 4.86x10% 5.63x10% 1.35x10"

Collective 1.86x10" 1.55x10°14 6.74x10°18 7.81x10"7 1.88x101

’ Personal 9.77x10°"% 8.14x10% 3.54x10% 4.10x10% 9.85x10"%

Collective 2.10x10" 1.75x10°1 7.61x10°"7 8.81x1076 2.12x10™M

! Personal 2.19x10°7 1.82x10" 7.92x10% 9.17x10% 2.20x10°7

Collective 3.51x101° 2.93x10"2 1.27x10°% 1.47x10 3.54x1010

’ Personal 521x10"7 4.35x10" 1.88x10% 2.18x10 5.25x10"7

Collective 2.37x10" 1.98x10°1 8.60x10"7 9.97x10°16 2.39x10"

° Personal 2.76x10°" 2.30x10°" 1.00x10% 1.16x10™ 2.78x10°"

Collective 2.07x101° 1.73x1012 7.52x10°16 8.71x10°1 2.09x1010

! Personal 7.25%10716 6.06x10°1 2.63x10 3.05x10% 7.31x107'
AFTHE O 2 ol N FHFE AFHILOIE ol Zizke] WHYIFEHs} mmaku 22t 0.06%, 0.006%,
WA 7126} Bl sk it 1.36% el 2 dent A g Fogaiel ERkakg &4
ARSI g D dsaE Al SIEg 8 A, dukel 9 od - sk g are] ¢izh Al EA e BT

A B7PEAE Table 8ol YeRHITE. eubabs & AdFghE ool Sleg E1E 5 it

Axpe] 400=d AF RH23E 27h) A] TRV FATFLS WA 7= o] SRkl A =M S AV EE
7. 72><1o'3 mSv, LHr5of 7§ %192 éj%k% 6.36x10° msv, o] 7l Wt Ave| e E 39 RAFE S St 4
cakab At AT EMTFL 1.63x107 mSvolth,  F7F ¥ Al o] elE 77t ¥ 3 ZE A S Table 99

284 JNFCWT Vol. 14 No.3 pp.279-287, September 2016



Myunghwan Seo et al. : Radiological Impact Assessment for the Domestic On-road Transportation of Radioactive Isotope Wastes

Table 10. Results of radiological impact assessment for accident transportation scenario considering the zero vehicle accident rate along the route

(Unit : person-mSv(Collective) / mSv(Personal))

Exposure by Exposure by

Exposure by Exposure by

Inhalation Resuspension Cloudshine Groundshine Total
Collective 1.54x10"! 1.28x107 5.55x107 6.42x10° 1.55x10!
1 Personal 3.62x10°* 3.01x101° 1.31x10 1.52x10" 3.65x10°
Collective 1.92x107 1.60x10° 6.93x107 8.03x10* 1.94x107
? Personal 1.37x10° 1.14x101° 4.95x10 5.74x1013 1.38x10°
Collective 2.21x10° 1.84x107 8.00x107 9.26x10° 2.23x10°
’ Personal 1.16x10° 9.66x10™" 4.20x101 4.86x10" 1.17x10%
Collective 1.19x107 9.94x10° 4.32x10% 5.01x107 1.20x107
) Personal 1.24x10 1.03x101° 4.50x101* 5.21x101 1.25x10
Collective 2.79x10"! 2.33x10° 1.01x10¢ 1.17x10° 2.81x10"!
’ Personal 4.13x10° 3.45x101° 1.49x101 1.73x10°1 4.17x10°
Collective 1.48x107 1.24x10 5.38x10* 6.23x107 1.49x107
° Personal 1.73x10° 1.44x10°1° 6.25x10° 7.25%10°1 1.74x10*
Collective 4.04x10° 3.37x10° 1.47x10°% 1.70x107 4.07x10°
’ Personal 1.41x10% 1.18x101° 5.13x10™ 5.95x1013 1.42x10%
10 9.85X10™ ~ 7.31 X 10" mSv& A¥kele] AgFah=ol A7t
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Table 11. Sensitivity results of accident transportation scenario for the
variation of distances between worker and waste drum

Personal Dose Rate

Distance (cm) Note

(mSv)
10 1.63x10"!
20 8.14x107
50 3.26x107
100 1.63x107
150 1.09x107
200 5.90x107 Source switched as Point
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