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DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Dateffime: l/22/2010 11: 14:56 AM 
Site Name: Any 
Description: DSV Determination with NUREG 1720 Resuspension Factor 
FileName:C:\Documents and Settings\Dave Culp\My Documents\Ra-226+C DSV, NUREG 1720 RF.med 

Options: 

Implicit progeny doses included with explicit parent doses 
Nuclide concentrations are NOT distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 87 1872 1 
Averages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 

I 
Nuclide 

II 
Area of 

Contamination (m2) II 
Distribution 

l226Ra+C lluNLIMITED llcoNSTANT(dpm/lOO cm**2) 

Justification for concentration: DSV Determination ii value 

Chain Data: 

Number of chains: 1 

Chain No. I : 226Ra+C 
Nuclides in chain: 5 

I Nuclid• I Chain ~ First Fractional 
Position e Parent Yield 

l226Ra+cll 1 lls.84E+oslc=JI 

l222Rn 112 ll3.82E+oolc::JI 1 

l210Pb 11 3 ll8.15E+03l~l l 
l210m 114 lls.01E+ool~l1 
l210Po lls ll1.38E+o2ILJl1 

Initial Concentrations: 

Second Fractional 
Parent Yield 

lc=JI 

IE::Jlo 

IE::Jlo 

IE::Jlo 

IE::Jlo 

l.OOE+OO 

Ingestion Inhalation Surface 
CEDE CEDE Dose Rate 
Factor Factor Factor 
(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) 

II II I 
110.00E+oollo.ooE+OO 113.4 lE-14 

II t.45E-06 ll3.67E-06 ll2. 14E-13 

llL73E-09 lls .29E-08 ll9.06E-l4 

lls . J 4E-07 ll2.54E-06 ll 7. 16E-l6 

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

I 
Nuclide II 

Surface Concentration 
(dpm/100 cm**2) 

l226Ra 111.ooE+OO I 
l222Rn 111.00E+OO I 
l2tOPb llLOLE+OO I 

I 
I 

I 

lScm 
Dose Rate 

Factor 

((Sv/d)/(Bq/m3)) 

ll9.81E-16 I 
II 1.13E-15 I 
llL61 E-15 I 
112.l lE-17 I 

file://C:\Documents and Settings\Dave Culp\My Documents\Ra-226+C DSV, NUREG 172 .. . 1122/2010 
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• ll210Bi 111.0I E+OO 

111.0IE+OO l210Po 

Model Parameters: 

General Parameters: 

I Parameter Name II Description II Distribution 

ITo:Time In Building 
I The time in the building during the 
occupancy penod 

ICON ST ANT(hr/week) 

!Default value used II value 4.SOE+O I 

ITto:Occupancy Period 
I The duration of the occupancy exposure 
penod 

icoNST ANT( days) 

!Default value used II value 3.65E+02 

lvo:Breathing Rate I Th.e average volumetric breathing rate during lcONSTANT(m**3/hr) 
building occupancy for an 8-hour work day 

!Defau lt val ue used II value l.40E+OO 

RFo*:Resuspension Effect ive resuspension factor during the 
lcoNST ANT( l/m) 

Factor occupancy period = RFo * Fl 

Justification for modification: NUREG 1720 Recommendation I value l .OOE-06 

!Default DERJVED(l/m) 

Effective secondary ingestion transfer rate of 

IDERIVED(m"211rr) GO* :Ingestion Rate 
removable surface activity from building 
surfaces to the mouth during building 
occupancy = GO * Fl 

IDefault value used I 

• ITstart:Start Time llThe start time of the scenario in days llcoNSTANT(days) I 

!Default value used II value O.OOE+OO I 
ITend:End Time llThe ending time of the scenario in days llcoNSTANT(days) 

!Default value used II Value 3.65E+02 

ldt:Time Step Size llThe time step size llcoNSTANT(days) 

!Default value used II value 3.65E+02 

The time steps for the history file. Doses wi ll 
ICONSTANT(none) Pstep:Print Step Size be written to the history file every n time 

steps 

!Default value used II value l .OOE+OO 

AO Ext: External Minimum surface area to which occupant is 
ICONSTANT(m**2) 

Exposure Area 
exposed via external radiation during 
occupancy period 

!Default value used II value l.OOE+O I 

AOinh:Inhalation Minimum surface area to which occupant is 
ICONSTANT(m**2) 

I Exposure Area 
exposed via inhalation during occupancy 
period 

!Default value used II value I .OOE+Ol 

AOing:Secondary Minimum surface area to which occupant is 
ICONSTANT(m**2) exposed via secondary ingestion during 

Ingestion Exposure Area occupancy period 

!Default value used II value l.OOE+O I 

IAO:Exposure Area 
I Minimum surface area to which occupant is 
exposed during the occupancy period IDERJVED(m**2) 

IDefault value used I 

IFl:Loose Fraction 
I Fraction of surface contamination available 
for resuspension and ingestion icoNSTANT(none) 

I • !Default value used II value l.OOE-01 I 
Rfo:Loose R esuspension 

Resuspension factor for loose contamination lcoNTINUOUS LOGARITHMIC( I /m) 
I Factor 

file: //C:\Documents and Settings\Dave Culp\My Documents\Ra-226+C DSV, NUREG 172... 1122/2010 
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• Default value used Value Probability 
9.12E-06 O.OOE+OO 
l.IOE-04 7.67E-Ol 
I .46E-04 9.09E-Ol 
l.62E-04 9.50E-O I 
l .85E-04 9.90E-OI 
l.90E-04 I .OOE+OO 

The secondary ingestion transfer rate of loose 

ICON ST ANT(m" 21lu) 
I 

GO:Loose Ingestion Rate removable surface activity from building 
surfaces to the mouth during building 
occupancy 

!Default value used II value l.IOE-04 I 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are < 1. 72E-02 mrem/year . 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1. 72E-02 to I . 72E-02 mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

• I 
Nuclide 

II 
Surface Concentration 

(dpm/100 cm**2) 

!226Ra llLOOE+OO 

l222Rn 111.ooE+OO 

l2tOPb 111.0lE+OO 

l2 t0Bi 111.0lE+OO 

l210Po 111.0l E+OO 

Pathway Dose from All Nuclides (mrem) 

I 11 Secondary 
II Ingestion I All 1;!~:ays II External II Inhalation 

1:=====================!~============! I L72E-02 ll2.34E-03 Jl4 .74E-03 111.orn-02 

Radionuclide Dose through AU Active Pathways (mrem) 

I 
Nuclide 

II 
All Pathways 

Dose 

l226Ra 112.St E-03 

l222Rn ll2.33E-03 

l2t0Pb ll8.34E-03 

l2 t0Bi ll3 .83E-05 

l2 IOP0 ll3.64E-03 

IAll Nuclides II I.72E-02 

• Dose from Each Nuclide through Each Active Pathway (mrem) 

file://C:\Documents and Settings\Dave Culp\My Documents\Ra-226+C DSV, NUREG 172 ... 1122/2010 
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• I 
Nuclide 

II 
External 

II 
Inhalation 

II 
Secondary 

I Ingestion 

l226Ra ll9.03E-06 llI.27E-03 llLS4E-03 I 
l222Rn ll2.32E-03 112.I2E-06 llLOSE-06 I 
!210Pb ll3 .53E-06 112.03E-03 ll6.3lE-03 I 
l2IOBi llL49E-06 ll2.93E-05 ll7.53E-06 I 
l210Po llu sE-08 llI.4lE-03 ll2.24E-03 I 

• 

• 
file://C:\Documents and Settings\Dave Culp\My Documents\Ra-226+C DSV, NUREG 172 ... 1122/2010 
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DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Date/Time: 12/31/2014 2:55:36 PM 
Site Name: Any 
Description: DSV Determination with NUREG 1720 Resuspension Factor 
FileName:C:\Users\Tony\Documents\Ra-228+C, NR 1720 RF.med 

Options: 

Implicit progeny doses included with explicit parent doses 
Nuclide concentrations are NOT distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 

Nuclide 
Area of 

Contamination 
(m2) 

Distribution 

l228Ra I UNLIMITED icoNSTANT(dpm/100 cm**2) 
~Ju-s-ti-fic-a-ti-on_D_o_r -co-n-ce_n_tr-at-io_n_: D_ S_V ____ I Value l .OOE+OO 

Determination 

l228Th 'UNLIMITED 

Justification for concentration: DSV 
Determination 

Chain Data: 

Number of chains: 2 

Chain No. 1: 228Ra 
Nuclides in chain: 4 

' Value 1.00E+OO 



. Chain 
Nuclide p .t. 

OSI IOn 

Ingestion Inhalation Surface lScm ~ Fi~t Fractional Second Fractional CEDE CEDE Dose Rate Dose Rate 
Parent Yield Parent Yield Factor Factor Factor Factor 

(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2
)) ((Sv/d)/(Bq/m3

) ) 

Z28Ra 11 j2.10E+03 I l3.88E-07 II.29E-06 10.00E+OO 10.00E+OO 

22sTh ...-12 --l6.99E+o2 11 11 lo lo li.o7E-07 j9.23E-os j2.03E-13 j3.60E-15 
224Ra 13 r--13.-66-E-+0-0·...--12--11 lo l.--o ---,.--9.-89-E--0-8 -~,8-.5-3-E--07-,,-8.-26-E--1-3--,2.26E-14 

212Pb 14 j4.43E-01 13 lr--1 --.--10--10 jl.23E-08 j4.56E-08 II.23E-11 j3.13E-13 

Chain No. 2: 228Th 
Nuclides in chain: 3 

First 
Nuclide Chain~ 

Position Life Parent 

228Th 11 l6.99E+o2 I 

Fractional Second Fractional 
Yield Parent Yield 

Ingestion Inhalation Surface 
CEDE CEDE Dose Rate 
Factor Factor Factor 
(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2

)) 

jl.07E-07 j9.23E-05 j2.03E-13 

224Ra 12 l3.66E+OO 11 11 lo lo j9.89E-08 j8.53E-07 j8.26E-13 
-21-2P_b _,l_3 --14.43E-Ol j .--2--.--11---.--10 --...--10---,l.23E-08 j4.56E-08 ll.23E-11 

Initial Concentrations: 

15 cm 
Dose Rate 

Factor 
((Sv/d)/(Bq/m3

) ) 

j3.60E-15 

j2.26E-14 

j3.13E-13 

Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile 
value 

• 

I Nuclide I 
Surface Concentration 

(dpm/100 cm**2) 

l228Ra 

l228Th 

j224Ra 

l212Pb 

jl.OOE+OO 

jl.OOE+OO 

jo.OOE+OO 

jO.OOE+OO 

Model Parameters: 

General Parameters: 

Parameter Name 

To:Time In 
Building 

Description 

The time in the building during 
the occupancy period 

Distribution 

'CONST ANT(hr/week) 



• jDefault value used I value 4.50E+Ol 

Tto:Occupancy The duration of the occupancy 
'CONSTANT( days) 

Period exposure period 

jDefault value used jvalue 3.65E+02 

The average volumetric 

Vo:Breathing Rate 
breathing rate during building 

CONST ANT(m**3/hr) 
occupancy for an 8-hour work 
day 

jDefault value used j Value 1.40E+OO 

RFo* :Resuspension Effective resuspension factor 
ICONSTANT(l/m) during the occupancy period = 

Factor RFo *Fl 

Justification for modification: NUREG 1720 I Value 1.00E-06 
Recommendation 

!Default DERIVED( l/m) 
I 

Effective secondary ingestion 

GO* :Ingestion transfer rate of removable 
surface activity from building DERIVED(m**2/hr) 

Rate surfaces to the mouth during 
building occupancy = GO * Fl 

!Default value used 

ITstart:Start Time 
The start time of the scenario in 

'CONST ANT( days) days • jDefault value used I Value O.OOE+OO 

ITend:End Time 
The ending time of the scenario 

lcoNSTANT(days) in days 

!Default value used jvalue 3.65E+02 

ldt:Time Step Size jThe time step size jcoNSTANT(days) 

jDefault value used I Value 3.65E+02 

Pstep:Print Step The time steps for the history I CONST ANT(nooo) file. Doses will be written to the 
Size history file every n time steps 

jDefault value used jvalue 1.00E+OO 

Minimum surface area to which 
AO Ext: External occupant is exposed via external 

CONSTANT(m**2) 
Exposure Area radiation during occupancy 

period 

jDefault value used I Value 1.00E+Ol 

Minimum surface area to which 
AOinh:Inhalation occupant is exposed via 

CONST ANT(m**2) 
Exposure Area inhalation during occupancy 

period 

jDefault value used jvalue 1.00E+OI 



• 

• 

• 

AO Ing: Secondary Minimum surface area to which 

Ingestion Exposure occupant is exposed via 
CONSTANT(m**2) 

secondary ingestion during 
Area occupancy period 

!Default value used I value l.OOE+O l 

Minimum surface area to which 
IDERIVED(m "2) AO:Exposure Area occupant is exposed during the 

occupancy period 

jDefault value used 

Fraction of surface 
ICONST ANT(nono) Fl:Loose Fraction contamination available for 

resuspension and ingestion 

jDefault value used j Value l.OOE-01 

Rfo:Loose 
Resuspension factor for loose 

Resuspension CONTINUOUS 
contamination LOGARITHMIC(l/m) 

Factor 
Default value used Value Probability 

9.12E-06 O.OOE+OO 
1.lOE-04 7.67E-Ol 

l.46E-04 9.09E-Ol 

l.62E-04 9.SOE-01 

l.85E-04 9.90E-01 

l.90E-04 l.OOE+OO 

The secondary ingestion transfer 

GO:Loose rate of loose removable surface 

Ingestion Rate 
activity from building surfaces to CONST ANT(m**2/hr) 
the mouth during building 
occupancy 

!Default value used jvalue l.lOE-04 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are< 5.69E-02 mrem/year. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.69E-02 to 
5.69E-02 mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0. 9 quantile 
value 



• Concentration at Time of Peak Dose: 

• 

• 

I 
Nuclide I Surface Concentration 

(dpm/100 cm**2) 

l228Ra l9.42E-01 
l228Th .---,9.-94-E--0-1 ______ _ 

l224Ra j9.79E-01 
l212Pb .---,9.-78-E--0-1 ______ _ 

Pathway Dose from All Nuclides (mrem) 

All Pathways 
Dose 

External Inhalation I 
Secondary 
Ingestion 

-,5.-69-E--0-2-----~,3-.1-6E--0-3---,~5-.1-3E--0-2---,2.50E-03 

Radionuclide Dose through All Active Pathways (mrem) 

Nuclide 
All Pathways 

Dose 

l228Ra l3.50E-03 
.--,22-8-Th-----,5.05E-02 

l224Ra -,8.-85- E--0-4-----i 

-,21-2-Pb-----,l.99E-03 

!An Nuclides -,5-.6-9E- --02 _____ , 

Dose from Each Nuclide through Each Active Pathway (mrem) 

Nuclide External Inhalation I 
Secondary 
Ingestion 

!228Ra ll .23E-03 l7.06E-04 IL57E-03 

j228Th l3.28E-06 15.0lE-02 j4.56E-04 

l224Ra IL37E-05 l4.56E-04 !4.16E-04 

l212Pb jl.91E-03 j2.75E-05 j5.28E-05 
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DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Date/Time: 1/22/2010 11 :23:01 AM 
Site Name: Any 
Description: DSV Determination with NUREG 1720 Resuspension Factor 
FileName:C:\Documents and Settings\Dave Culp\My Documents\U-238+C DSV, NUREG 1720 RF.med 

Options: 

Implicit progeny doses included with explicit parent doses 
Nuclide concentrations are NOT distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 

I 
Nuclide 

II 
Area of 

Contamination (m2) II 
Distribution 

l238U+C II UNLIMITED llcONSTANT(dpm/100 cm**2) 

Justification for concentration: DSV Determination II value l.OOE+OO 

Chain Data: 

Number of chains: 1 

Chain No. 1: 238U+C 
Nuclides in chain: 9 

INud;d•I Chain § First Fractional 
Position e Parent Yield 

l23su+cll1 lli.63E+12lc=JI 

l234Th 112 ll2.4lE+OllL::Jl1 

l234U 113 118 .93E+071~11 
l230Th 114 112.8rn+01ILJl1 

l226Ra lls lls.84E+osl~l1 
l222Rn 116 ll3.82E+ool~l1 
l210Pb 117 ll8.15E+03l~ll 
l210Bi 118 lls .orn+oolc=Jl1 

l210Po 119 llI.38E+02l~ll 

Initial Concentrations: 

Ingestion Inhalation Surface 
Second Fractional CEDE CEDE Dose Rate 
Parent Yield Factor Factor Factor 

(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) 

ICJI II II I 

lrc=Jlo ll3 .69E-09 ll9.47E-09 ll7.18E-13 

lrc=Jl0 ll7.66E-08 ll3 .58E-05 ll6.46E-14 

lrc=Jlo II l .48E-07 ll8 .80E-05 ll6.48E-14 

lrc=Jlo 113 .58E-07 ll2.32E-06 ll5.56E-13 

lrc=Jlo 110.00E+oollo.OOE+OO 113.41 E-14 

lrc=Jlo lll.45E-06 ll3.67E-06 ll2.14E-13 

lrc=Jlo lll.73E-09 lls.29E-08 ll9.06E-14 

lrc=Jlo lls .14E-01 ll2.s4E-06 ll7.16E-16 

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

I 
I 

I 

15cm 
Dose Rate 

Factor 
((Sv/d)/(Bq/m3)) 

ll1.12E-14 

llI.85E-16 

lls .52E-16 

lll.42E-14 

ll9.81E-16 

llJ.13E-15 

llJ.61E-15 

112. l IE-l 7 

file://C:\Documents and Settings\Dave Culp\My Documents\U-238+C DSV, NUREG 172... 1/22/2010 
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• I 
Nuclide 

II 
Surface Concentration 

(dpm/100 cm**2) 

l238U 111.00E+OO 

l234Th 111.00E+OO 

l234U 111.ooE+OO 

l230Th 111.ooE+OO 

l226Ra 111.oOE+OO 

l222Rn 111.00E+OO 

l210Pb 111.ooE+OO 

l210Bi 111.ooE+OO I 
l2IOP0 111.ooE+OO I 

Model Parameters: 

General Parameters: 

I Parameter Name II Description II Distribution I 

ITo:Time In Building 
I The time in the building during the 
occupancy penod 

icoNSTANT(hr/week) 
I 

Joefault value used JI value 4.50E+Ol I 

lno:Occupancy Period 
I Th~ duration of the occupancy exposure 
penod lcoNSTANT(days) I 

Joefault value used IJvalue 3.65E+02 

Iv o:Breathing Rate I Th.e average volumetric breathing rate during ICONSTANT(m**3/hr) 
butldmg occupancy for an 8-hour work day 

• Joefault value used II value l.40E+OO 

RFo* :Resuspension Effective resuspension factor during the 
!CONSTANT( 1/m) 

Factor occupancy period = RFo * Fl 

Justification for modification: NUREG 1720 Recommendation Jvalue l.OOE-06 

[Default DERIVED(l/m) 

Effective secondary ingestion transfer rate of 

IDERIVED(m"211u) GO*:Ingestion Rate 
removable surface activity from building 
surfaces to the mouth during building 
occupancy =GO * Fl 

loefault value used I 

ITstart:Start Time llThe start time of the scenario in days llcoNSTANT(days) 

Joefault value used JJvalue O.OOE+OO 

ITend:End Time llThe ending time of the scenario in days llcoNSTANT(days) 

lnefault value used II value 3.65E+02 

ldt:Time Step Size I IThe time step size llcoNSTANT(days) 

loefault value used II value 3.65E+02 

The time steps for the history file. Doses will 
ICONSTANT(none) Pstep:Print Step Size be written to the history file every n time 

steps 

Joefault value used IJvalue l.OOE+OO 

AOExt:External Minimum surface area to which occupant is 
ICONSTANT(m**2) 

Exposure Area 
exposed via external radiation during 
occupancy period 

Joefault value used JJvalue l.OOE+OI 

• 
AOinh:Inhalation Minimum surface area to which occupant is 

ICONSTANT(m**2) 
Exposure Area 

exposed via inhalation during occupancy 
period 

Joefault value used JI value l.OOE+Ol 

II II I 

file://C:\Documents and Settings\Dave Culp\My Documents\U-238+C DSV, NUREG 172 ... 1122/2010 



• 

• 

• 

DandD Building Occupancy Scenario 

AOing:Secondary llMinimum_surface area to whi_ch occupant is II 
I t' E A exposed via secondary ingest.J on dun ng CONSTANT(m**2) 
nges ion xposure rea occupancy period 

loefault value used II Value 

I
AO:Exposure Area I Minimum smface area to which occupant is IDERJVED(m**2) 
. . exposed during the occupancy period . 

loefault value used 

IFl:Loose Fraction I Fraction of surface contamination available 
for resuspension and ingestion lc oNSTANT( none) 

l.OOE+Ol 

loefault value used II Value l.OOE-01 

Rfo:Loose Resuspension 
Factor Resuspension factor fo r loose contami nati on 

Default value used 

GO:Loose Ingestion 
Rate 

loefault value used 

Correlation Coefficients: 

Summary Results: 

The secondary ingestion transfer rate of 
loose removable surface acti vity from 
building surfaces to the mouth during 
building occupancy 

/c oNTINUOUS LOGARJTHMIC( l/m) 

Value Probabilitx 
9. 12E-06 O.OOE+OO 
l.IOE-04 7.67E-O l 
l.46E-04 9.09E-Ol 
l .62E-04 9.SOE-0 1 
l.85E-04 9.90E-OI 
l.90E-04 I.OOE+OO 

II Value l. lOE-04 

90.00% of the 100 calculated TEDE values are< 1.03E-Ol mrem/year. 

Page 3 of 4 

The 95 % Confidence Interval for the 0.9 quantile value ofTEDE is l.03E-01 to l.03E-Ol mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

I Nuclide 
II 

Surface Concentration 
(dpm/100 cm**2) 

l238U 111.00E+OO 

l234Th 111.ooE+OO 

l234U 111.ooE+OO 

l230Th 111.ooE+OO 

l226Ra 111.ooE+OO 

l222Rn 111.00E+OO 

l210Pb 111.ooE+OO 

l210Bi 111.oOE+OO 

l210P0 llt.OOE+OO 

Pathway Dose from All Nuclides (mrem) 

All Pathways 
Dose External Inhalation Secondary 

Ingestion 
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• JIL03E-Ol ll8.98E-02 llL 12E-02 ll2.38E-03 

Radionuclide Dose through All Active Pathways (mrem) 

I 
Nuclide 

II 
All Pathways 

I Dose 

l238U llL78E-02 

l234Th lls .92E-05 

l234U llL99E-02 

l230Th ll4.87E-02 

l226Ra 112.SIE-03 

l222Rn ll2.33E-03 

l210Pb ll8.23E-03 

l210Bi ll3.78E-05 

l210Po 113.59E-03 

IAll Nuclides llL03E-Ol 

Dose from Each Nuclide through Each Active Pathway (mrem) 

I 
Nuclide 

II 
External 

II 
Inhalation 

II 
Secondary 
Ingestion 

l238U ll7.73E-07 llusE-02 ll2.95E-04 

l234Th ll3 .82E-05 ll5 .17E-06 llLSSE-05 

l234U llLOSE-06 ll1.96E-02 ll3.29E-04 

• l230Th llt.OSE-06 114.SlE-02 ll6.35E-04 

l226Ra ll9.04E-06 llL27E-03 llt .54E-03 

l222Rn ll2.32E-03 ll2.12E-06 llLOSE-06 

l210Pb 113.48E-06 112.00E-03 ll6.22E-03 

l210Bi llt .47E-06 112.89E-05 ll7.42E-06 I 
l210Po 111 . !6E-08 111 .39E-03 112.21E-03 I 

• 
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DandD Building Occupancy Scenario 

DandD Version: 2.1.0 
Run Dateffime: 1/22/2010 11 :03 :53 AM 
Site Name: Any 
Description: DSV Determination with NUREG 1720 Resuspension Factor 
FileName:C:\Documents and Settings\Dave Culp\My Documents\Th-232+C DSV, NUREG 1720 RF.med 

Options: 

Implicit progeny doses included with explicit parent doses 
Nuclide concentrations are NOT distributed among all progeny 
Number of simulations: 100 
Seed for Random Generation: 8718721 
Averages used for behavioral type parameters 

External Pathway is ON 
Inhalation Pathway is ON 
Secondary Ingestion Pathway is ON 

Initial Activities: 

I 
Nuclide 

II 
Area of 

Contamination (m2) II 
Distribution 

l232Th+C llUNLIMITED llcONSTANT(dpm/100 cm**2) 

Justification for concentration: DSV Determination II v alue 

Chain Data: 

Number of chains: 1 

Chain No. 1: 232Th+C 
Nuclides in chain: 5 

I Nud;do I Chain ~ First Fractional 
Position e Parent Yield 

l232Th+Cll 1 lls .13E+ 12lc=JI 

l228Ra 112 112.1OE+03lr.c=JI1 

l228Th 113 ll6.99E+021~11 
l224Ra 114 ll3 . 66E+ool~l 1 

l212Pb lls ll4.43E-Ol l~ll 

Initial Concentrations: 

Second Fractional 
Parent Yield 

lc=JI 

l~lo 
l~lo 
l~lo 
l~lo 

l.OOE+OO 

Ingestion Inhalation Surface 
CEDE CEDE Dose Rate 
Factor Factor Factor 
(Sv/Bq) (Sv/Bq) ((Sv/d)/(Bq/m2)) 

II II I 
113 .88E-07111 .29E-06 110.00E+OO 

II L07E-07 ll9.23E-05 112.03E-13 

ll9.89E-08 ll8.53E-07 ll8.26E-13 

II I .23E-08 ll4.56E-08 II L23E-1 l 

Note: All reported values are the upper bound of the symmetric 95 % confidence interval for the 0.9 quantile value 

I 
Nuclide 

II 
Surface Concentration 

(dpm/100 cm**2) 

l232Th 111.ooE+OO I 
l228Ra llLOOE+OO I 
l228Th llLOOE+OO I 

I 
I 

I 

15cm 
Dose Rate 

Factor 

((Sv/d)/(Bq/m3)) 

110.00E+OO I 
ll3.60E-15 I 
ll2.26E-14 I 
ll3.13E-13 I 
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• ll224Ra llt.OOE+OO 

l2I2Pb 111.ooE+OO 

Model Parameters: 

General Parameters: 

I Parameter Name II Description II Distribution 

jTo:Time In Building 
I The time in the building during the 
occupancy penod jcoNST ANT(hr/week) 

!Default value used II value 4.50E+O l 

jno:Occupancy Period 
I The duration of the occupancy exposure 
penod 

jcoNSTANT(days) 

!Default value used II value 3.65E+02 

jv o:Breathing Rate I Th.e average volumetric breathing rate during jcoNSTANT(m**3/hr) 
bmldmg occupancy for an 8-hour work day 

loefault value used II value l.40E+OO 

RFo*:Resuspension Effective resuspension factor during the 
lcoNST ANT( 1 /m) 

Factor occupancy period = RFo * Fl 

Justification for modification: NUREG 1720 Recommendation I value l.OOE-06 I 
jDefault DERIVED( l/m) I 

Effective secondary ingestion transfer rate of 

IDERIVED(m .. 2/>c) 
I 

GO*:Ingestion Rate 
removable surface activity from building 
surfaces to the mouth during building 
occupancy =GO * Fl 

loefault value used I 

• ITstart:Start Time llThe start time of the scenario in days llcoNSTANT(days) I 

!Default value used II value O.OOE+OO I 
ITend:End Time llThe ending time of the scenario in days llcoNSTANT(days) I 
!Default value used II value 3.65E+02 

ldt:Time Step Size llThe time step size llcoNSTANT(days) 

!Default value used II v alue 3.65E+02 

The time steps for the hi story fil e. Doses will 
ICONSTANT(none) Pstep:Print Step Size be written to the history file every n time 

steps 

!Default value used II value l .OOE+OO 

AOExt:External Minimum surface area to which occupant is 
ICONSTANT(m**2) 

Exposure Area 
exposed via ex ternal radiation during 
occupancy period 

!Default value used II value l.OOE+OI 

AOinh:Inhalation Minimum surface area to which occupant is 
ICONSTANT(m**2) 

Exposure Area 
exposed via inhalation during occupancy 
period 

!Default value used II value l.OOE+OI 

AOing:Secondary Minimum surface area to which occupant is 
jcoNSTANT(m**2) I Ingestion Exposure Area 

exposed via secondary ingestion during 
occupancy period 

loefault value used II v alue l.OOE+O I I 
IAO:Exposure Area 

I Minimum surface area to which occupant is 
exposed during the occupancy peri od IDERIVED(m**2) 

I 
IDefault value used I 
IFl:Loose Fraction 

I Fraction of surface contamination available 
for resuspension and ingesti on jcoNSTANT(none) 

I 

• !Default value used II value l.OOE-0 1 I 
Rfo:Loose Resuspension 

Resuspension factor for loose contamination lcONTINUOUS LOGARITHMIC( l/m) I Factor 
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• Default value used Value Probabil ity 
9. l2E-06 O.OOE+OO 
l.l OE-04 7.67E-Ol 
l.46E-04 9.09E-Ol 
l.62E-04 9.50E-Ol 
l.85E-04 9.90E-Ol 
l.90E-04 l .OOE+OO 

The secondary ingestion transfer rate of loose 

ICON ST ANT(m••2Jh,) 

I 

GO:Loose Ingestion Rate removable surface activity from building 
surfaces to the mouth during building 
occupancy 

loefault value used II value l.I OE-04 I 

Correlation Coefficients: 

Summary Results: 

90.00% of the 100 calculated TEDE values are< 3.03E-01 mrem/year. 
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 3.03E-O 1 to 3.03E-01 mrem/year 

Detailed Results: 
Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value 

Concentration at Time of Peak Dose: 

• I 
Nuclide 

II 
Surface Concentration 

(dpm/100 cm**2) 

l232Th 111.ooE+oo 

l228Ra 111.00E+OO 

l228Th 111.ooE+OO 

l224Ra 111.ooE+OO 

l2 I2Pb 111 .00E+OO 

Pathway Dose from All Nuclides (mrem) 

I 11 Secondary 
II _!ngestion I All 1;!~:ays II External II Inhalation 

!~=====================!~==============! 
l3.03E-Ol ll3.28E-03 ll2.94E-OI ll5.77E-03 

Radionuclide Dose through All Active Pathways (mrem) 

I 
Nuclide 

II 
All Pathways 

Dose 

l232Th ll2.45E-OI 

l228Ra ll3.72E-03 

l228Th lls .09E-02 

l224Ra ll9.04E-04 

l2 I2Pb 112.04E-03 

IAll Nuclides ll3.03E-OI 

• Dose from Each Nuclide through Each Active Pathway (mrem) 
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• I 
Nuclide 

II 
External 

II 
Inhalation 

II 
Secondary 
Ingestion 

l232Th ll7.73E-07 ll2.42E-OI 113. 17E-03 

l228Ra 111 .30E-03 117.SOE-04 ll1.67E-03 

l228Th 113.30E-06 lls.04E-02 ll4.59E-04 

l224Ra ll1 .40E-05 ll4.66E-04 ll4.24E-04 

l212Pb lll.96E-03 112.SJE-05 lls.40E-05 

• 

• 
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