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n
12, RESRAD - CARESRAD_Family\RESRM7.0\Userfiles\Sensitivity\Site2.RAD (Modified) L) ; SRICEL
File Pathways SiteData View [Form Options | Helg
@I I Mlﬂ' - Save current form Ctrl+K

Cancel current form Ctrl+U

Sensitivity Analysis F9
Uncertainty Analysis F8

Lower Bound FS
Default F6
Upper Bound F7

S&.
83+ Contaminated Zone Parameters
Area of contaminated zone: square meters
Thickness of contaminated zone: meters

Length parallel to aquifer flow: 100 meters

Does the initial contamination penetrate the water table?

Contaminated fraction below water table: D

Save | Cancel |

Variable Name: AREA Default: 10000  Range: .0001 to 1E+15
& 75 - RESRADIEH A B2 EEARA TR IErE E
E-RESRAD = C:\RESRAD_FBmHy\RESRAD\7.U\Userﬁes\senﬂﬁ\ﬂy\sitelRAD (Modified] E‘ﬂlﬂa

File Pathways SiteData View Form Options Helg

TSR
ipti Statistics of U in variable
Distribution  [yMqIFORM
UNIEDEY

CONTINUOUS LINEAR
CONTINUOUS FREQUENCY
LOGUNIFORM

CONTINUOUS LOGARITHMIC

Quit TRIANGULAR

Sample specificati istributions | _Input Rank Correlations | Dutput specifications

Contaminated zone erosion rate

Previous parameter o
Mext parameter =

Remove

Help I Restore Default
parameter

+ Perform uncertainty analysis " Suppress uncertainty analpsis this session

* BERHE S B T s
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Uncertainty and Probabilistic Analysis

Step by step analysis Related ifiputs
e ——— = = = = T 7
=% Sample specifications T Parameler dl*lhutmns T Input rank correlations T Output specifications

Post run regression

Sampling p ters I —Information about current selection
Random Seed: oo S| Itis desirable to repeat the analysis a number of times in
S order to estimate the tolerance limits on the uncertainty /
Number of Observations: m- Secnbiy Shfistics
Number of Repetitions:
For example if 500 observations and 10 repetitions are

specified. 10 sefs of 500 sample values will be generated
. = for each input vanable selected for uncertainty /
Sampiigiecingis probabilistic analysis. Each set of 500 sample values will

@® Latin Hypercube cover the entire distribution specified for the variable.

O Monte Carlo Each set of 500 observations will produce a set of 500
RESRAD outputs. The uncertainty / probability stafistics
can be computed for each set of 500 outputs. The 10 sets
of repetitions will be used to compute the tolerance limits

egupingiat abses/as on the uncertainty / probability statistics.
® Correlated or Uncorrelated
O Random
® Perform uncertainty analysis (" Suppress uncertainty analysis this session 0K

& +/\ - RESRADAHERE s frise i L &

2. RESRAD-OFFSITE

Bl RESRAD-ONSITEAHLE + RESRAD-OFFSITENIASSHES MY 158 i b k% 1 B A =
(offsite soil accumulation submodel)l; 4 3 2 %t - ZE U T 7K (B £ =X (advective-dispersive
groundwater transport submodel §& 5 e FEHIE (s B AR  pre 4 2 TR il - wlia
TS M5 2 (primary contaminationdy 2 AT 22 AR, ~ Ei E TR m /KR « A2 2t K
it &R 2 54%(secondary contaminatiofgl{ 1 /1) @ # RESRAD-OFFSITE A K &
1% =, (atmospheric transport submod&li% i 7K 58 £ F& 15 =X (surface water body accumulation
submodel)y FF{E RIS EEAIELES - 215 1E RESRAD-ONSITERE A Y » £ RESRAD-

OFFSITEZE [ i #aFE g iF

% 18 H



Release to atmosphere

Erosion release to
er surface water body

Release to ground water
RWARPEES Y] = sty T HANEN

RESRAD-OFFISITE Hy A S (3 i 15 =02 AR 2 11 51 U (Area. source)y /& i f I i =0
(Gaussian plume dispersion)iuiT 14 A% FERE HUIEE RUAE S 4 G [ 7 Mty - I F 7 KSR 2R TR
AY o HARZFHERIEPHY - BARER RS LAEERCE - WA EAREY EEYE - FEaTAh R
SRR R BRI RO MR, - R R LA BRSR AR 2 - KA
IS A . » SRR E SRR ESL - BRI S N — R R I MR 27544
HREPIE R — R IEIRR © 28T - RIS R e 2 B ERY R RS (stable layeny iR - &
FIRAEUE(mixing layerfys i - SUSSHYRERCE - HEJELFIERERSE L IF > GE
A SR S (plume reflection)l] — ) » 4 S SR A EE P & BILRE HH ARSI S AR AR TRU 1
AR AR A% G FR R EZ7 0 (dry depositiondiE i (wet deposition)i#£s -

Stable layer at height L (m)

Point of release

s RREPIR SR EE

%19 H



P12 2GF T BT IR BT 2 BIECPIIREE ~ B - B s IR PR 2
RESRAD-OFFSITEREIIEIREE TR A FA(RATRE)E F H(ERE) N AR AP
R o BAATRERIET] » BE B2 BUF T BTt > Sl R g i H A T i 05, -
JRRIRGIF - P R E BT - ERRIRGRIT A B 5 A R & B A [ e 1
fitli i - RESRAD-OFFSITE A SR EEE = - KA 713 73 E5k 16 (&5 L - 2ifE —+—Ff
T o IR BRI R B BT A RIS 2 P49 28 SRR Coec (CIM®) - B FREIZDLIRZ S FIN -
FRIPHYPEZE SRR a] A5 e 15 ¢

N Qxi __yz op
Coec(x,1) = mayuHL [exp (20_; >l dy (7tE= 1)

Ho

Qu, * XTI R PR 2 75 (C)
oy * TE[EERU AR

uy AR S H P EEE(m/s)
L : JEMIEH =R (m)

v+ SRR O B L R (m)

EREPINS > TTEEELEAE AR - RIPR P22 iR A LLOTRE 2500 ¢

LT, (Gifest 2)

Coec(x,1) = i
sec

% 11 - RESRAD-OFFSITEA F S5 > IR e 478

Stability Class Description
Class A JEH A & & (Very Unstable)
Class B K& %E (Unstable)
Class C M 78 A #& € (Slightly Unstable)
Class D th 77 (Neutral)
Class E 4 1% 72 %2 (Slightly Stable)
Class F & 7€ (Stable)

% 20 5



-+~ RESRAD-OFFSITEN AR Hat & 16 {EfE 1T {r
£ RESRAD-OFFSITEEZ (M - a5 6 (] - Bk LAl 6 R PIRRE (A £ F)
B2 16 {l&l /5 {ir > AERZ 20 T i A B S PHER 53 4 joint frequency distributionferR & ik S AR
WiE -+ FR - RESRAD-OFFSITERE A 75 12 (1 55 B 25 N 1 Sl 7 sy RS0 S 2 B A

AL -

Read Meteorological STAR file |

| modify joint frequency data read from STAR file for CHICAGO OHARE. IL
|2.48 |4.47 |6.93 |9.61 [12.52 mds
Joint frequency of wind speed and stability class for wind from 55 to |NNE

Wwind zpeed 0.89

Stability class

A 000022 000021 0 0 0 0
B 0.0008 000185 0.00123 0 0 0
C 0.00099 0.00226 0.00582 0.00123 0.00021 0.00007
D 0.00149 0.00774 001842 002267 0.0024 000055
E 0 0.00342 0.00548 0 0 0
F 000604 0.00911 0 0 0 0
B = TSR 7 R BB E T S5

K 25 5 A R 2R AR

source mode

R Pz RIRE -
B B8 R G S T AR
(point-to-point calculation) #l1&E —-+=Ff1
FomE o KT SR

AR

ZE R > IHEDT G R E NS 2

rifitg - RESRAD-OFFSITEE ZUH] A B (area
1£ RESRAD-OFFSITENETEH - 43 BRI SRR S
HEtEH A EBFAHOTER 1 (05 2 7

21 H

46 BN ] — (AR 1y 2 SRR AHN -

HETT— Z S BB 5
S A ] T R 2
SRS
H4ErS - A E Y E BRI -
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Receptor Location

Area Source

— =~ Point-to-point calculations

3. RESRAD-BUILD
RESRAD-BUILD /A 1994 {85 H DOS hiiA » % 1996 35 @ AL windows A » E4 T

B 1 %2 version 3.8.0.4 - Fijift RESRAD-ONSITE £ RESRAD-OFFSITE f2= 2l 55% 1 154K
H B YR EE EOK S AL A R B IR IR T Y N B R4 2 B % - Ifi RESRAD-BUILD
AR 53R NS BRI 5 9 2 YRR B LR N BFRAE ARV R - HET

FIEANE AFTHRTR o O E R R (BN R S mAK) ~ TR BRI 51T
) BUZ R BRRIEN T A MR 2 2 22 A - EEYINIIU EYYE AR [F Ry & -
RESRAD-BUILD £} =P 5AAE 3 (indoor air quality model)f&fE - =P EAHZAA M=
BESTAL 22 A P U M BE B B A A R R T IR 2 B
(1) RIE B 2 e Es Py A AL
(2) HHFFEMLAY IR LT
(3) MBI RN ER

%2 H



—-+Pd - RESRAD-BUILD f2= F 4 H
RESRAD-BUILD = BRI Y rlae e = (@l 5] N B 5 HE A8 Bk = JE 1
FZR & - RESRAD-BUILDFE A TR ERHG ST H  H 2 2L N TRHgE AR (E —+1):
(1) EHFEZRESAEYIN R NEEE |
(2) RETSAEVIRIBCATEYYE IR HE - FERA S HYAESMEEE |
() ZERPAETTAEYIN B A R S A BRI NI B
(4) W AZEF IR R A8 AV G PR B
(5) EEANRALDH T E MKRIERA AR IR
(6) REMBETIRI B R AU Y R IS plee P IR R
(7) ZERPERESEYYE RN B Y)RE - MHR A S A SRR IR

% 283 H



Pathway
Inhalation —_—
Extemal Gamma————

Rn

Ingestion —

—+71 » RESRAD-BUILD B2 CIEIR B AR TORE

[

RESRAD-BUILD f2Gt ARG/ MBI RN - 5 B4R BB R 2 & Z MHIF A E S
PRI et 8 TR i (s P 8e 52 » 12 m R B ) L Y[R B - RESRAD-BUILD
RE L 2 e R T Lkt ~ &~ |~ ERERSTR > ATIRHYA AR T DUR B
BB - BeEIE AT DUR EIERG SR 7RG » WIFTR - Bes R % o] 1L A R E 4R -

Xy
o
XY
a
PYS - A
PYS ry \AJ \AJ
Py ., ‘ VI — N

AN SEER IR

RESRAD-BUILD #2507 67 (& Lzt E R » PRI BREREAA/SE H - 1220k
FHA/ N 7SME A 8 EAZ TR S Y b R RE % 1 (associated radionuclides)ifi &% BeHsii% i

%24 H



EARIZ K AP - H AT RESRAD-BUILD f22UAE 53 (ERHBH %R - Sz E#E Ry 120
i -

RESRAD-BUILD fexaHh AR MBEFE IR TS RAVETE - (£ FGR 12 Arieftayiash
P E AR > AGIREERISHYEI RS - RIPRA FOR 11 #r i f2 ftay ] S i A Ey -
RESRAD-BUILD 2 fE5 Al 1 {1 5 iRy M EEh s (b (i 2z rom Bz (air flow modely
WE —HERTR o ZRAEXACTER 3 ARG —H F RN B I RS 3
TERIEE R =5 > A=A G Z R 22 @ = R -

ArApVC \
V dC/dt = 1— QC — AVC + AVC,, — A,V C + )’: ix (520 3)
R

Lepo
dC/dt » 2258 TR PR A o i YIS b
1> JE A (injection rate) 22 5@ U AL AR S EE LR A3 I
QC > FESIME RATHRE R = N Z A T U A S ek D
AVC > ZE S P RU PAAZ Rt P R S s
» N EHZ S N ZE SR P B AL R
ApVC > ZE SR P JRU PR A s FEE LA U s

\

RRADYC 7 4 o P M TR R R L - P T4

AR+A

% 25 H



A ERAEEAUREE (—E 5 H)

AN ZERR T AR R E (=1 55 )

(7\) RESRAD 2RSS 9RaRIE4C 2 (3/6-3/10)
RESRAD F2=0EETII4kRZ - F %2 $t% RESRAD-ONSITE: RESRAD-OFFSITE:

RESRAD-BIOTA 2 RESRAD-RDDZ: 4 {2 = #E1 77147 - EL.tft RESRAD-ONSITEEK; RESRAD-

% 26 H



OFFSITERZZAARENEF » TR ~ BTN R BIHETT 4 » HEMSDIRIZ ST 1R
T AEFE AR - B - B Kd ERTTE - 2 EF KRGS B new source term modé&k
HEFTI A  HEPSTTE B AB(13 N BT 5 (28 NV —f5 2% » KAy a2 ER
5 2 A MAFISERE - HPERT A - BEKYEREFRFR L HRREREEE S
HAER & FERE R - @B R IIERER - UTHE 2 BRI O ST
TG
1. RESRAD-ONSITE

A FEERAZ AR A A [ g rh » IR RE (KA AR AR S » BRI 32 SO - 1%
TEE R E AR T T ARSI R AR - I BB T - — Ui
R Kd Rl L B g L i Lt g (i BT - BRIt - (ST RESRAD-ONSITE]
SERIEH - RN R 4 BEEETE K EZ2ERT7E 0 5350 Ry T /K% TR & (groundwater
concentration) % fi# & [E £ (solubility limit) ~ ;2 4 2% (leach rate)? {& 1)/ + 12 1% f FB S (A 8
(plant/soil concentration ratio) =] i i {5 BUAZ T > A [F) g P i an I LB L 2 Kd
RESRADE S8 A/ EAIE —-FJ AR » 28000 > _Bali7A S DAt N KRR
FE AR S TRME AR MG R Kd » AR 7y 3 T /KR AR 2 R B 55 133 B2 2055+
P R P R L T BUE B S BTG RIFEE Y544 T RHZ (40 Ra-226) Kd -
HEF# 1240 * Pb-210) Kd RISEEMETAE R » BRILLE ST B9 SapRA] -

P
Transport Factors

Radionuclide: Cs-137 Options:
Diztribution Coefficients: t:m3h_:| Wwater Concentration
LContaminated Zone: A600 Time zince material
. year
Unsaturated Fone 1: AE00 placement: EI
Groundwater i
Concentration: EI pLifL
Solubility Limit: [0 | man
Leach Rate: Jvear
Saturated Fone: AE00 EI
Unsaturated Zones: |I| jﬂ Usze Plant/Soil ratic  []
Save | Cancel |

—+J1 - RESRADREZ(H 4 FEat H Kd {H &4
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£ RESRAD FTEHEVIREE AR 1 > ] l& o3 fyEil/KAH BE(Water dependent pathwaps) il
/KAHHREH (Water independent pathwaysh#Fz iR 1€ » Hp BLKAHBHRVIREE ARSI R & BT 54
HoK - e SRR R 2 S RO EUS K EY) » MR a5 o
B an ML BT RS o Ryntlh 2 S B BRNR B AR IS AT S e 2 SR B2 - EL T BRSED BRAI
TEPMEEH K IZ IR - RESRADRERAEE 2 FEAEHUH K% (Mass Balance Modef
Non-Dispersive Model) ] AT EH /K Z HEMEEA T - 418 =-TFrs -

Mass Balance Model-fig i %05 4% 3 i/ NS 1,000°F 058 R gk » i BasctzKH
Lk T E - BV S E B A SRR (AX)/ NAEFR KRR (Uw)iF » HK %
FERREA 7~(F) Ry AllUw 5 )2 » 7535 E HIRR B BRI RA (AX) R HZK I EEE (Uw) - Al
B3 2 E MK 2 hE Al B iR e A - IR K i e A (f) &
1.0 & =+—FR -

SR /K Z 1 Non-Dispersive Model #45 Fi 275 5 RO 2 ik (— R i iR
KJ: 1,000 754 R) » e fEaseffi KAt gkt NK N2 852 - B =+ " R EHK
THHURE R ACA B5A RARBPIARE R - 4 il MK PR SN 1 2 51875

B3 - Saturated Zone Hydrological Data @
Density of zaturated zone: r gramsfcm™=3

Saturated zone total porosity: 4

Saturated zone effective porosity: 2

Saturated zone field capacity: 2

Saturated zone hydraulic conductivity: | 100 meters/year

Saturated zone hydraulic gradient: o2

Saturated zone b parameter: L]

Water table drop rate: oo meters/year

Well pump intake depth: 10 meters below water table

Model for Water Transport Parameters: (33 Nondizpersion
) Mass-Balance

Well pumping rate: cubic meters/year

Save | Cancel |

=+ 2R REHOK PR R A T 2 B Rk
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A
U’
T ATX>U .,

y
£
~
A

(=

ﬁ:

where
A= area of the contaminated zone (m?),
I'= infiltration rate (nvyr), and

U, = well pumping rate = annual volume of water withdrawn from well

(250 m*/yr).

=-— - Mass Balance Model

y

_ﬁ;:l_nwheuti.-_i_;
£

/

I —;]-“h.euri

Jﬁj:thend_tai,c_t;d"
U i

=-+— - Non-Dispersive Model

2. RESRAD-OFFSITE

£ RESRAD-ONSITEREHK H - #ZFERY

TR %] By Version 2 Release Methodology

JIAE A G T TR R R S A R R R R A
e o NEELE t=0 RpizfEREH E AR > PR iR ) RIS s e b i
W =+=Frr -

%29 H



Version 2 release (pCi/year) at a leach rate of 0.01/year

Radiological half life
—30.2 years
\ 211100 years

\ - 440 years
kS

Time, years

RELEASE PLOTS V2 LEACH RATE ESTIMATE FROM KD.ROF

==~ LA Version 2 Release modglft 3 faifx g s i 8k

1St RESRAD-OFFSITEGiERFE > RIS/ 48 2 fEHriy source term release model
7111 B First Order Rate Controlled Relegselnstantaneous Equilibrium Desorption Releagg
i AfREE =1 PUFTR - A RIS Version 2 Release modelFirst Order Rate Controlled
Release modef iR G AE 544 T ET T (i - B E5AY e RS B 2R BN e K B
FUE - AR RERY 52 b ks R HRE & travel imer 418 =+ 7 F7R ¢ 555) Instantaneous
Equilibrium Desorption Release mod&liE AR e H LM » & B a2 bEE 7K uer
IRf - ILZEARZSIIAR 25 A T R PSPy - A T {3 22 R e R BN g o - IR S
2 fi source term release mod@&la] fIj S EEEEYITF B as B R IF T » Hoop First
Order Rate Controlled Release modeti ] i 1 f BLELE 7 [y A IR R/ RR B E I AE > 1

Instantaneous Equilibrium Desorption Release maugd F i % fdlla i 28 BV e Y > 224 -

% 30 H



Source Release

Radionuclide Ac-227 i’ Element Ac

Release to ground water

VYerzsion 2 Release Methodology

Specify First Order Leach Rate: | 0 fyear
Usze Diztribution Coefficient to Estimate First Order Leach Rate: | 20 cclg
Radionuchde bearing material becomes releasable
’7@ Linearly over time ) Stepwise in time
Time at which radionuclide first becomes releasable [delay time] |0 years
Fraction of radionuclide bearing material that is initially releasable | 1
Time over which transformation to releazable form occurs 1] years
Total fraction of radionuclide bearing material that iz releazable 1
Release mechanism
{® First Order Rate Controlled Release with Transport
O Instantaneous Equilibrium Desorption Release
Initial Leach Rate | 0 fpear
Final Leach Rate |0 fpear
Distribution Coefficient in the contaminated zone: | 20 cclg

Release to Atmospheric

{*) in the same manner as for release to groundwater ) Beginning at time zero

"Hadiunuclide becomes available for release

Save

Cancel

--4|--
| e |

=-Pg ~ Source Term Release Mod&=t i A 71 A
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Rate controlled release (pCi/year) at a leach rate of 0.01/year and transport at a distribution
coefficient of 10 cc/g

Radiological half life
——30.2 years
3.0E410 211100 years

——440 years

DE+10
\\
i
o

/ — . -
5.0£409 / ‘\.‘\ ~—

/ “*-,\‘\ =

T e
0E+00
0 50 100 15 200 300

Time, years

RELEASE PLOTS RATE CONTROLLED RELEASE.ROF

=-F7 ~ D/ First Order Rate Controlled Release mo#et 3 ffifx fi i il e R 8|

3. RESRAD-BIOTA

HEPR I €2 B & (ICRPYEHIFTas R AV S A Al - FEIAMERIE A EYIG 248
WIGEMS - aEREMERZ - AMEEREEE > Jepi AR EZEATRER R > AR
MR IR EAEYIRE 2 [ > DL ICRP A 2003 FFr8sAmnves 91 sfids el > & e
JEMELOR S B ERE e 28 » Bs& Al NS £ Ve 2 PR IR R FT S I B 2 774 > iR
[ PRGN R IR B T2 2 BE - lE =17 FR
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,..if man is adequately protected then other living things are also likely to be
sufficiently protected.” (ICRP Pub. 26, 1977)

“The Commission believes that the standards of environmental contrel
needed to protect man to the degree currently thought desirable will
ensure that other species are not put at risk.” (ICRP Pub. 60, 1991)

*Occasionally, individual members of non-human species might be harmed,
but not to the extent of endangering whole species or creating imbalance
between species.” (ICRP Pub. 60, 1991)

...ICRP therefore needs to revise its current system of protection, and
particularly, develop a comprehensive approach to the study of the effects
on, and protection of, all living matter with respect to the effects of ionising
radiation...” (ICRP Pub. 91, 2003)

=+~ BRI EZ B G (ICRPEHE B AV iRH e e 2 s

b (R B B 55— (B A 2 B R 545 3 T R
{423t (RESRAD-Biota) 5 + Hrfifk S B34 (45 1 S5 BAS T LOOO4EFT /4377 5400.5
%-(DOE Order 5400.5) & #51i/K A By T 22 i R (% 10 mGy/d (1 rad/d)
RS AKE e I 2 (Effective doself Byl B IR » 98 AL YRS LU o) &
(Absorbed dosd BB L B - [ 4 5 BRI PR R ~ B2 B RK B B
EIBREHIRE - 02 AR -

T N KBS HIE AN A YRS B BIET ER AT B &2 8 VA M

ERL(FEAT) A&
DOE Order 5400.5

= KA B 0 400 uGy/hr (1 rad/d)
(1990)

= BEAEFEY) - 400 uGy/hr (1 rad/d)

= [EA#EY - 40 uGy/hr (0.1
rad/d)

= KA FY) © 400 uGy/hr (1 rad/d)

= JK¥EHY : 40 uGy/hr (0.1

DOE 0458.1 (2011) rad/d)

= BEAEFEY) - 400 uGy/hr (1 rad/d)

= [EA#EY 0 40 uGy/hr (0.1

10 CFR 83, Subpart F
(1995-96)
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rad/d)

FEBIEEIRELY 20004 6 HFThAEIE AJEAE YRS &t f2=U(RESRAD-Biota)> HIl/ZLL
5y48 7772 (Graded Approach{li#Ea Ik AN AEIRG Atk 2 #2888 > 437 % Level 1, Level 2
K Level 3> #llE =-+EFir - Level LAIZ EHERKERE /1B (138 ~ /K KUY P ATt
R EL BCGs(Biota Concentration Guide&yTEL#: - Hrf BCG Syt — b MERZ R B
E > FHEERTAS TR ERECKE 1Y) ~ A EY s Eh%E) 2 R IRE - SR
AL B RS 1 DA SR PR 2 7 R dt s DU TV P R (DCGLS ) U AT -

Dose Limit (%)

BCG Ba, _
() =

Internal Dose + External Dose(% per l]j—g)

BE1% > S ERR RN R EERRNE T SRR % BCG Z LL{E hn4E sk » 5480 E
/TR 1.0 RGBSR izt e ARG PTG 28 - /NI B RTRIEEHIIRE 5 L2
EHAELERRR 1.00 AR P E S N ARG PTG 2 528 CAE H RTR 2
[R{E - TEfZm A DRt E 28 B HE8EE - /£ RESRAD-Biotaf » Hl
2t A Level 2K Level 34557 ES -

[Conc]) N ([Conc]) N ([Conc])
BCG soil BCG water BCG sediment

Sum of Fractions = (
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(1) Data
Assembly
(2) General
Screening
(3) Analysis
Site Specific Site-representative parameters
Screening (RESRAD-BIOTA Level 2)

Site Specific Kinetic/allometric modeling tool
Analysis (RESRAD-BIOTA Level 3)

Compare media concentrations with
Biota Concentration Guides
(BCGs) (RESRAD-BIOTA Level 1)

Site Specific ) ) .
Biota Dose Collection of biota using

Assessment eco-risk protocols

=+ + RESRAD-Biota> 43 4fsT4h 34

Level 2} Level 373#1777% » L Level VA ZEXNAE = A S8 2 58 415k EFR -
B Level 2 AMEH 73 Bo (5 E#(Kd) = BIV(Bioaccumulation factofF 28 - Hrh BIV RyfZfE 2
BREAREWGI © HEEEYSUK2/KAEFYIZ ZEERAED ¢ Level 3RH]H] New Organism
Wizard Dyt - WARIBAEYIRG 2 58K ~ ERHFS2E - BITEIL ARG HADETHEE -

*® - 3EAEEH SN ITE BN A 2B

Parameter Level

1 2 3
Units X X X
Concentration, K  Option, DL X X X
View BCG results X X X
View dose results X X
Sensitivity X X
K4 Modification, Mean Conc. setting X X
BIV X X
CFTf X
DCF options (RBE, T_,) X
Organism selection X
Organism addition (W, shape,Base) X
Organism allometric params X
Allometric option (org,nuc) X
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S TRE M 2 (HZE AT (Hanford 300 Aredz NAWS China Lake ) St B4R ZE 1 F]
1 RESRAD-Biotaf2 =\, » &P liEsss T U MEE BT E NS AEYIRG TSR 522 -
SHANAFERTEE AN A AL - RIEBLEE YGRS RIS ARME - F7 1990 RIHE S
A > ZRIMAE 19994 2 Fij » S N AL a2 EA AL VIRG B B G 45 R A SGHE BRI R
fH¥# 2 (Annual Site Environmental Reports, ASERS):EL BT 10%> 281 & £ B EEJEE R
2000 FEANARIE N A= D Ba oy 4R B & 5745 574 (A Graded Approach for Evaluating Radiation
Doses to Aquatic and Terrestrial Bictaj51% » i3 AN AEVIRG R E a5 45 R4 A ASERSELH]
AIZE ETrE =1 /\FrR) » BUREBBIE YGRS € 2 EAR -

70
60
50
40
30
20
10
0

1999 2000 2001 2002
=\ IR ARG R E LGSR A ASERSZEEATEEES]

4. RESRAD-RDD

RESRAD-RDD #Z ¥ fii #5 & 5% (Radiological Dispersal Device, RDB f& 5 1% - 45 &
(improvised nuclear devicg) & 1% 75 5. HH ~ HHHA -~ B HA A9 B2 8 48 52 /F 5 5 | (Operational
Guidelinesy #(ET55 &M FRERH R /K- (B CRIHY 2 MEEE AN L) B E 5 R G A A B Hr
(L AIATBS TERIE) - BIED&1TEh{55 [ (protection action guides, PAGS)e (R SREEE
TS5 (Rl RS Ry RE DR e T A PR AU T3 T TR BB - [5R€1 T8 (protection
actionyZf5%f RDD H#UE TETESE - DU/ D elPEbR R 2 FIHE s st E b N Ty 58 -
BRI + -4 ERt AT 1% 5B/ [\¢H (Consequence Management Subgroup, CMiR) 20084%

fet " RS K S TR E R S E N R AR ETES DR RS EE [ TN
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RESRAD-ONSITE - RESRAD-OFFSITE £ RESRAD-BUILD

(106.02.27-106.03.03)

AR RRER

| RESRAD-ONSITE Workshop
Day 1

8:45-9:00 Registration
9:00-9:20 Opening Remarks/Introduction
9:20-9:40 Overview of RESRAD-ONSITE
9:40-10:40 Input Demonstration
10:40-10:50 Break
10:50-11:30 Output Demonstration
11:30-1:00 Lunch

1:00-2:00 Case Hands-on
2:00 - 3:00 Methodology
3:00-3:40 Hands-on (deterministic)
3:40- 3:50 Break
3.50-4:15 Methodology (continued)
4:15-445 Hands-on and review

Day 2

8:30- 9:00 RESRAD Family of Codes
9:00 - 9:50 Hands-on and review
9:50- 10:00 Break
10:00- 10:40 Data Requirements
10:40- 11:00 Distribution Coefficients
11:00- 11:45 Hands-on and review
11:45- 1:00 Lunch

1:00 - 1:40 Sensitivity Analysis
1:40 -2:30 Hands-on and review
2:30 -3:00 Dose and Risk Coefficient and DCF Editor
3.00 -3:10 Break

3:10 -3:45 Problem Solving- An Example
3:45 -4:00 Verification & Validation
400 -4:45 Hands-on/Course Evaluation

RESRAD-OFFSITE

Day 3

8:30-9:00 Review of RESRAD-OFFSITE
9:00-10:30 RESRAD Input Demonstration
10:30-10:45 Break
10.45-11:45 RESRAD Output Demonstration
12:00-1:00 Lunch

1:00-2:00 RESRAD-Offsite Differences
2:00 - 3:00 Contamination & Release Model
3:00-3:40 Hands-on (deterministic)
3:40-3:50 Break
3:50-4:30 Air Dispersion

430-4:45 Hands-on and review
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Day 4

8:30 - 9:30 Groundwater Model

9:30 - 10:00 Hands-on and review

10:00 - 10:15 Break
10:15 - 10:45 Offsite Accumulation
10:45 - 11:45 Hands-on and review

11:45- 1:00 Lunch

1:00 - 2:30 Integrated Offsite Scenario

2:30-2:45 Break

2:45 445 Probabilistic Analysis

RESRAD-BUILD Workshop Agenda
Day 5

8:30-8:50 Introduction
8:50-9:15 RESRAD-BUILD Overview
9:15-10:00 RESRAD-BUILD Input Demo
10:00 -10:10 Break
10:10-10:30 RESRAD-BUILD Output Demo
10:30 -11:15 Hands—on
11:15-11:45 RESRAD-BUILD Methodology
11:45-1:.00 Lunch

1:00 — 1:40 RESRAD-BUILD Methodology (cont'd)
1:40 - 2:30 Hands—on and review
2:30-2:50 Advanced Features Demonstration
2:50-3:.00 Break

3:.00-3:15 Hands—on and review
3:15-3:40 Problem Solving Techniques
340 -3:50 Verification and Validation
3:50-4.00 Hands—on/Course Evaluation
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RESRAD-ONSITE - RESRAD-OFFSITE - RESRAD-BIOTA £ RESRAD-RDD &=
SRERFEZ2(106.03.06-106.03.10)

l Advanced RESRAD-ONSITE & RESRAD-OFFSITE Day 3 RESRAD-BIOTA
Day 1 8:30-8:45 Introduction
8:45-9:.00 Registration 8:45-9:15 Regulatory and Evaluation Framework for Radiation Protection of the
Environment
9:00-9:30 Kd Estimate thlons in RESRAP-ONSITE 915- 930 RESRAD-BIOTA Overview
(Water concentrations, Solubility Limit, Root uptake)
9:30 - 10:10 RESRAD-BIOTA Input Demo
9:30-10:30 Hands-on
10:10-10:20 Break
10:30-10:45 Break
10:20 -10:45 RESRAD-BIOTA Output Demo
10:45-11:15 Mass Balance Model in RESRAD-ONSITE 1045 1115 Hands-on and Teview
11:15-11:45 Hands-on 11:15 - 11:45 RESRAD-BIOTA Methodology
11:45-1:00 Lunch 11:45-1:15 Lunch
1:00-2:00 Inhomogeneous Contamination in RESRAD-ONSITE 1:15-2:00 Demonstration of General Screening and Site-Specific Screening Phases
(Layered, hotspots, shape factor, and area factors) and Hands-on Problem 1
2:00 - 3:00 Hands-on i Hands-on & Review
3:00 - 315 Break 2:20-3:20 Principles of Ecological Risk Assessment
315- 430 Hands-on RESRAD-OFFSITE (Deterministic and Sensitivity) | >0~ 330 Break
3:30-3:45 Organism Wizard Feature
Advanced RESRAD-OFFSITE 345-4:15 Site-Specific Analysis Phase and Hands-on Problem 3
Day 2 415-445 Hands-on & Discussion
8:30- 9:.00 Source Term Model 445 Adjourn for Day 1
930 -10:15 Hands-on Source Release Exercises Day 4
10:15-10:00 Break 8:30-9:00 The Technical Basis Behind the RESRAD-BIOTA Code
10:00- 10:30 Flux input/output 9:00-9:30 Hands-on Problem 5
10:30- 11:45 Hands-on Submerged Source 9:30-10:00 Bring It All Together:
T :
11:45- 1:00 Lunch e o
10:00 - 10:15 Break
1:00 -2:00 Praobabilistic/Sensitivity Analysis
10:15-10:45 Hands-on and Review
2:00 -2:45 Hands-on Probabilistic Scenario
10:45 - 11:00 Wildlife Transfer Factors Database
2:45 -3:00 Break ) - ) :
11:.00 - 11:45 International Model Comparison Studies on Biota Dose Assessment
3:00 -4:00 Application of Probab|\7|st|c Analy§|s 1145 - 1:00 el
(Area Factors, Fenceline Analysis)
400 - 445 Document Overview
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RESRAD-RDD

Day 4
1:00-1:15 Introduction
1:15-2:00 Protective Action Decisions
2:00-2:30 Methodology
2:30-245 Break
2:45-3:15 RESRAD-RDD Demo
3:15-4:00 Hands-on
4.00-4:45 Group A, Access During Emergency Response
Day 5
8:30-9:30 Group B, Early-Phase Protective Actions
9:30 - 10:30 Group C, Relocation
10:30 - 10:45 Break
10:45-11:45 Group D, Temporary Access
11:45-1:00 Lunch
1:00 - 2:00 Group E, Transportation
2:00-3:00 Group F, Release of Property
3:00-3:15 Break
315-4:15 Group G, Food Consumption
415-4:45 Review and Discussion
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