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Table 1. Current Technology Status of Environmental Protection.

Organization/ Status
country
ICRP - ICRP 103 [1], ICRP 108 [1], ICRP 114 [3], ICRP 124 [4]

1996 UNSCEAR Report: Effects of radiation on the environment [5]
UNSCEAR - 2008 UNSCEAR Report: Effects of ionizing radiation on non-human biota [6]
- 2003 UNSCEAR Report: Radiation exposure due to Fukushima accident [7]

- TECDOC-1091 [8], TECDOC-1270 [9]
- Stockholm conference [10]
IAEA - Basic Safety Fundamentals [11], BSS [12]
- International Joint Program: EMRAS, EMRAS II, MODARIA [http://www-ns.iaea.org/projects/modarial
- IAEA SRS19 [13] revision: for the application to the planned exposure

- US DOE Order 458.1 (Radiation protection of the Public and the Environment)
US DOE-STD-1153-2002 (RESRAD-BIOTA: A graded approach for evaluating radiation doses to biota) [14]

USA - NUREG-1555 [15]: Require the impact of ionizing radiation on non-human biota in the context of the generic
requirements for environmental reviews for nuclear power plants,
- COUNCIL DIRECTIVE 2013/59/EURATOM (5 December 2013): this calls for a policy protecting the environment
against the harmful effects of ionizing radiation
EU - FASSET project, ERICA project [http://www. erica-project.org/], EPIC project,
PROTECT project [http://wiki.ceh,sc.uk/display/rpmain/protect/]
- European Radioecology Alliance start [http://www.star-radioecology.org/|
’ - Organization of new nuclear regulation authority (NRA)
Japan - Addition of environmental protection as one of goals in amended safety law (June, 2012)
Canad - Canadian Environmental Protection Act [32]: Require the non-human biota radiation impact in environmental risk
anaca assessment
thers - Sweden, UK, Canada, Finland (radwaste disposal site)), Canada, Australia (uranium mine), China, UK (new nuclear
Others power plant)
olm, /Ngeol= AZHZE Al oPYFAE WA JF 2000~2003) EZRAE F&EAFQA ERICA(Envi-
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Fig. 1. Flowchart for the graded assessment of K-BIOTA.

Table 2. Input Parameters and Function According to Assessment Level.

Item Level 1 Level 2 Level 3
Environmental medium concentration Changeable Changeable Changeable
Organism Fixed Fixed Changeable
Dose conversion coefficient Fixed Fixed Changeable
CR and Kd Fixed Changeable Changeable
Radiation weighting factor, Occupancy factor Fixed Fixed Changeable

Uncertainty analysis

Not possible Not possible Possible
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Table 3. Benchmark Reference Level for Chronic Exposure.

Organism IAEA [19] NCRP [20], US/DOE [21] UNSCEAR [6] ERICA (EU) [18]
Terrestrial plants 10 mGy-d'(400 x#Gyh™) 10 mGy-d" 10 mGy-d"
Terrestrial animals 1 mGy-d'40 uGyh™) 1 mGy-d" 1 mGy-d" 10 #Gyh'
Aquatic organisms 10 mGyd" 10 mGyd'
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Table 4. Biota Dose Codes and Soil-to-Organism Approaches Used among Study Participants.

Participant Code Method for soil-to-organism transfer

CRwo-soil values from the wildlife transfer database [http://www.
ERICA tool wildlifetransferdatabase.org] and IAEA TRS 472[28] for yam and some
grass values

Centre for Ecology & Hydrology, Lancaster,
UK (ERICA-CEH)

Belgian Nuclear Research Centre, Mol, ERICA tool CRwo-soil values from ERICA tool defaults [18], except grass and yam
Belgium (ERICA-SCK) 00 from IAEA TRS 472 [28]

Jozef Stefan Institute, Ljubljana, Slovenia .
ERICA tool Rwo-soil values fi ERICA tool defaul

(ERICA-JSI) CAtoo CRwo-soil values from CA tool defaults

FASTer-lite used with  Dynamic and steady-state biokinetic transfer based on ingestion and

N ian Radiation Protection Authorit
orweglan hadialion Trotection Authorty, ERICA tool, Eikos, and inhalation parameters). Soil-to-diet CRwo-soil values from ERICA tool

Norway (FASTer-lite-NRPA)

ECOLOGO defaults.
Korea Atomic Energy Research Institute CRwo-soil values from: 1) ERICA tool defaults for grass, tree, earthworm,
Daejeon, Republic of Korea K-BIOTA insect, bird; 2) IAEA TRS 472 for yam (potato); 3) allometric equation for
(K-BIOTA-KAERI) goanna, echidna, fox, and wallaby [14]
Al ional L IL A
rgonne National Laboratory, IL, US RESRAD-BIOTA CRwo-soil values from RESRAD-BIOTA defaults [14]

(RESRAD-BIOTA-ANL)

Manchester Metropolitan University RESRAD-BIOTA CRwo-soil values from RESRAD-BIOTA defaults used except allometric
Manchester, UK (RESRAD-BIOTA-MMU) equation for goanna, raven, echidna, fox, and wallaby
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Fig. 2. For wallaby, (a) CRy.si values, and (b) corresponding modelled total dose rates: mean (o) with 5" and 95 percentiles indicated. Order for each

set are: ERICA-CEH, ERICA-SCK, ERICA-JSI, FASTer-lite-NRPA, K-BIOTA-KAERI, RESRAD-BIOTA-ANL, RESRAD-BIOTA-MMU
(this figure was cited from reference [27]).
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Fig. 3. Estimated internal and external radiation dose rates (mGyh™") from "*’Cs to organisms in Utnora Swamp (this figure was cited from reference

[29].
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Characteristics of the Graded Wildlife Dose Assessment Code K-BIOTA and
Its Application

Dong-Kwon Keum, In Jun, Kwang-Muk Lim, Byeong-Ho Kim, and Yong-Ho Choi
Korea Atomic Energy Research Institute, 989-111 Daedeokdaero, Yuseonggu, Daejeon, 34057 South Korea

Abstract - This paper describes the technical background for the Korean wildlife radiation dose assessment code, K-BIOTA,
and the summary of its application. The K-BIOTA applies the graded approaches of 3 levels including the screening
assessment (Level 1 & 2), and the detailed assessment based on the site specific data (Level 3). The screening level assessment
is a preliminary step to determine whether the detailed assessment is needed, and calculates the dose rate for the grouped
organisms, rather than an individual biota, In the Level 1 assessment, the risk quotient (RQ) is calculated by comparing the
actual media concentration with the environmental media concentration limit (EMCL) derived from a bench-mark screening
reference dose rate. If RQ for the Level 1 assessment is less than 1, it can be determined that the ecosystem would maintain
its integrity, and the assessment is terminated. If the RQ is greater than 1, the Level 2 assessment, which calculates RQ using
the average value of the concentration ratio (CR) and equilibrium distribution coefficient (Kd) for the grouped organisms, is
carried out for the more realistic assessment, Thus, the Level 2 assessment is less conservative than the Level 1 assessment,
If RQ for the Level 2 assessment is less than 1, it can be determined that the ecosystem would maintain its integrity, and
the assessment is terminated. If the RQ is greater than 1, the Level 3 assessment is performed for the detailed assessment.
In the Level 3 assessment, the radiation dose for the representative organism of a site is calculated by using the site specific
data of occupancy factor, CR and Kd. In addition, the K-BIOTA allows the uncertainty analysis of the dose rate on CR, Kd
and environmental medium concentration among input parameters optionally in the Level 3 assessment. The four probability
density functions of normal, lognormal, uniform and exponential distribution can be applied. The applicability of the code was
tested through the participation of TAEA EMRAS 11 (Environmental Modeling for Radiation Safety) for the comparison study
of environmental models comparison, and as the result, it was proved that the K-BIOTA would be very useful to assess the

radiation risk of the wildlife living in the various contaminated environment.

Keywords : ICRP103, Environment protection, Graded dose assessment, K-BIOTA, Wildlife
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