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Participation in IAEA Model Testing/Validation Programs Started in 1990

B 1985-1991: BIOMOVS — BIOspheric Model Validation Study
W 1988-1994: VAMP — Validation of Model Predictions (Chernobyl data): RESRAD-ONSITE

M 1991-1996: BIOMOVS Il — BlOspheric Model Validation Study |I: RESRAD-ONSITE and RESRAD-
OFFSITE

B 1996-2001: BIOMASS — BIOsphere Modelling and ASSessment: RESRAD-OFFSITE

B 2003-2011: EMRAS | & Il — Environmental Modelling for RAdiation Safety | & Il: RESRAD-OFFSITE,
RESRAD-BIOTA, and RESRAD-RDD

B 2012-2015: MODARIA | — MOdelling and DAta for Radiological Impact Assessment (10 WGSs):
RESRAD-OFFSITE, RESRAD-BIOTA, and RESRAD-RDD

2016-2019: MODARIA 1l — MOdelling and DAta for Radiological Impact Assessment Il (7 WGS):
RESRAD-OFFSITE, RESRAD-BIOTA, and RESRAD-RDD




Experience and Lessons Learned From Participation in IAEA Modeling Programs

B Compared/benchmarked RESRAD codes with international models using hypothetical and realistic

scenarios

® Verified/validated various models/modules used in RESRAD family of codes with real data sets

such as Chernobyl accident data

B Improved/enhanced RESRAD models and parameters such as the probabilistic analysis capability

and transfer factors database, etc.
B Increased confidence level on the models implemented in codes and application of the models
B [earned that:
— “Model cannot be validated; Model can only be invalidated”

— “Model should be simple, but not simpler”

— “All models are wrong, some are useful”
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Long-term dose prediction compared very well with calculated dose based on observation data

wvdl3a
Juauejons

aowoo3
[euniAzes

OVd4d3HO
Ju0SI819d

dd10
/1smalery|

NgdINd3L
JleAuey|

ZOAdNIT
/nusles

ANV 1INYVH
/POOMIY

olewns3y
ANLS

NIJSOd
/MBeN39Z

avys3yd
MA

{

vdl3a
Juauejons

aowoo3
[euniAzes

OVdyd3HO
Ju0SI819d

dd10
/ismalery)

NgdINd3L
JleAuey|

ZOAdNIT
/nusles

ANV TNYVH
/POOMIY

<

>
o
(]
0
<
o
)
]
<
3
o
<
z
o
-
<
2

Argonne



Application of RESRAD-RDD to EMRAS Urban WG Hypothetical Scenario
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B The hypothetical event (1 5-
kg) conventional explosion of
an RDD containing Cs-137in
powder form) is assumed to
originate at the fountain in the

park area at (0, 0). The park

/area is surrounded by

buildings.

B Building locations where dose
Is to be estimated

Building X- y- Building
number coordinate coordinate use
1 44 -60 Office
Parking
2 129 -60 garage
3 1504 191 School
Super
4 1528 -170 market
5 1498 -2 House
Apartment
6 1020 -278 building




IAEA EMRAS Urban WG RESRAD-RDD Results
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RESRAD-RDD Results on Annual Dose with Different Countermeasures

Annual dose with different countermeasures for building 1 occupancy
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Application of RESRAD-BIOTA to EMRAS | and Il Biota Working Groups

B Participated in many exercises conducted under EMRAS | and EMRAS Il Biota Working Groups
B Some of the exercises are now used in RESRAD-BIOTA training workbook
B EMRAS | exercises:
— Exercise 1: Dose Conversion Coefficient (DCC) Comparison
— Exercise 2: Evaluation of Concentrations Predicted by Models
— Exercise 3: Perch Lake (Chalk River Lab) Freshwater Scenario (measured concentration data)
— Exercise 4: Chernobyl Terrestrial Scenario (measured data)
B EMRAS Il exercises:
— Beaverlodge, Canada

A uranium mining and milling site — water, sediment, and fish activity concentrations data
available from lakes downstream of the mine

— Little Forest Burial Ground, Australia

» Waste trenches — contaminants include uranium isotopes, H-3, plutonium isotopes, Am-241,
Cs-137, and Sr-90




Developed New Dynamic Model by Participating in MODARIA Biota Modeling
Working Group Activities

- Governing Equation: : : : W(t) 50|U‘E_I0n:

K 140??-1-1 _k A 14wm_1+14b —(k0+}i,

Aft)
I A radicm__jclide cpncentr:atign in_ the gr_ganism _[ngkg] 2000 ;Ihe coléleenh'aﬁon n the erganism at the next ﬁme step.is equal to the. ahmunt ef |
Aw':radiunlilclide cencentretion in: water [ngm3l actwlty uptake & 4 A and the amount of radwach\flty remamed from the prevmus
- A radioactive decay constant [l/day o - Etlme step (1 L. subtracts Whatls excreted through blologmal processes andlost .
|k uptake (or absorptlon) constant related to food and. éthmugh decay).

water ingestion [1/day]

.k, biological excretion constant ( = In2/(biological halfife) ) = .

- Note: Uncier g stea&v state C“:'“diti‘m k (Iq)+;4,) %  where AJAy ist.he steauv; state concmiralioe tatio ofﬂle radionuchde. Ti]is EXEELE
radlonuc]lde concentration ratio s related to stableisotope concentration ratio {CR) by lhefd]omng equatlon (IAEA TRS 472}

: mexk,ﬂ, . k lq)xCR

Inputs

Tlme dependent water concentratlon of three radlonuchdes (Cs-137 I 131 and Sr—90)
i near-surface and nicar-bottom seawater along with sediment concentration was =~ |

rovided in the scenario description for fou;r.coastal. stations.
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RESRAD Dynamic Modeling Results (New Capability)

Activity concentration (Bg/kg)
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Model-Model Comparison of Dynamic Modeling Results
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