From: Kouretas, Malgorzata E CIV USARMY ARDEC (US)

To: Lawver, Dennis

Subject: [External_Sender] RE: Department of the Army, Request for Additional Information Concerning Application for a
License Amendment, Control 601500, Lic. No. SUB-348, Docket No. 04006377

Date: Thursday, January 11, 2018 2:16:22 PM

Attachments: D&D Output Detail Report for U-2238 Resuspension Factor of 1E-6.pdf

Attached is the detailed D&D output report as requested.

Vi,
Margaret

Malgorzata Kouretas

Health Physicist/ Radiation Safety Officer
RDAR-CRM

Bldg. 355, Picatinny Arsenal, NJ 07806
Comm: 973-724-6518

DSN: 880-6518
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DandD Building Occupancy Scenario

DandD Version: 2.4.0

Run Date/Time: 1/9/2018 1:47:56 PM

Site Name: Picatinny

Description: U-238 Revised resuspension factor
FileName:C:\Users\passigm'DandD_Docs'lJ-238 Revised.med

Options:

Emplicit progeny doses NOT included with explicit parent doses

Nuclide concentrations are distributed among all progeny

Number of simulations: 100

Seed for Random Generation: 8718721

Averages of sampled values used for behavioral and metabolic type parameters
Averages of sampled values not used for derived behavioral or metabolic parameters

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

Initial Activities:

. Area of e
Nuclide . 2 Distribution
Contamination (m®)

238U [UNLIMITED CONSTANT(dpsm/ 100 cm**2)
Justification for concentration: Site Specific Value Value | 40E+03
equiting to 25 mrem/yr when applying the indoor
resuspension factor of 1E-6 m-1

e P s mere—— e r————

Chain Data:

Number of chains: 1

Chain No. 1: 238U
Nuclides in chain: 16

ii Surface || 15 cm
Ingestion||[Inhalation]| Dose Dose
Chain Half || First {[FractionalSecond||Fractionalll CEDE CEDE Rate Rate
Position] Life |[Parent|| Yield [Parent| Yield Factor | Factor | Factor || Factor
(Sv/Bq) || (Sv/Bq) || ((Sv/d)/ || ((Sv/d)/
(Bg/m*))||(Bg/m*)

38U |IL___ |I.63E+12 i I . /l6.88E-08 |[.20E-05_|[+.76E-14 |[4.76E-17]

Nuclide

R34Th |2 2.41E+01|ll ] o o |B.69E-09][9.47E-09 |[7.18E-13 |[I.12E-14
[ 1] ] i | (R
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234mPalllmplicit | D Joogs | i l0.00E+00]|0.00E+00 [l1.32E-12 |f3.62E-14
234Pa_|implicit | X .0013 |5.84E-10]2.20E-10_|[1.59E-10]j4.65E-12
234U |3 [8.93E+H7|2 1 lo 0 7.66E-08 ||3.58E-05 _||6.46E-14 ||1.85E-16
230Th |4 2.81E+07)3 ] 0 0 1.48E-07 |8.80E-05 |66.48E-14 |[5.52E-16
226Ra |5 5.84E+05l | o o 3.58E-07{2.32E-06 [l5.56E-13 |1 42E-14
22280 |16 IB2EH005 | o ODE+00][0.00E+00 |3.41E-14|[0.81E-16
218P0_[Implicit | 6 I | 0.00E+00][0.00E+00_|[7.67E-162.27E-17]
R14Pb_|fimplicit | 6 Jogges | | 1.69E-10]2.11E-09 |R.10E-11][5.78E-13
218At |Implicit 5 |b.0o02 ] 0.00E+00][0.00E+00 [0.00E+00]f0.00E+00
|R14Bi_Jlimplicit 6 P j 7.64E-11]1.78E-09 |11.22E-10]13.77E-12
214Po_|[lmplicit 6 J0.9998 | | 0.00E+00]/0.00E+00 _{17.02E-15 |[2.07E-16
iorb |7 g.15E+036 i o 0 |.45E-06 |[3.67E-06 |2.14E-13|[1.13E-15
210Bi |8 S.01E+00)7  jp o 0 1.73E-09[5.29E-08 ][0.06E-14 |[1.61E-15
210Po |9 [i3se+02le i o o |5.14E-07|[2.54E-06 |[7.16E-16|2.11E-17]|

Initial Concentrations:

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

Nuclide Surfuce Concentration
(dpm/100 cm**2)
238U 1. 40E+03
234Th 0.00E+00
234mPa___ [0.00E+00 7
\234?& E{} OOE-+00

! 330Th loooEr00 B

226Ra 10.00E+00

227Rn 10.00E+00 ]

RigPo  JoooEto0 ]

214Pb ]{o 00E+00 |
218AL l0.00E+00 |

214Bi 10.00E+00

{’? 14Po ]0 00E+00

210Pb l[ OOE+G0
210Bi l 0.00E+00

210Po0 lo.00E+00 |

Model Parameters:

CGeneral Parameters:

I Parameter Name ” Description ” Distribution f

To:Time In Building | |CONSTANT(br/wock) |
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The time in the building during the
sreupancy period .
Behavioral category: Default value used alue 4.50E+01
'Fto::@cesxpancy i l:u: duration of the oceupancy CONSTANT(days)
;E%rmci exposure period
Behavioral calegory: Deloult value used EV alue 3.65E402
The average volumetric breathing sate
Vo:Breathing Rate | during building occupaney for an CONSTANT{m**3/hr)
B-hour work day
Metabolic category; Default value used Value {.40E+00
jRF o*:Resuspension I Effective resuspension factor during . ]
Factor the sccupancy period = RFo ¢ Fl CONSTANT(1/m)
Physical eategory: Justification for modificntien: NUREG-1720 m} Value i 0BE-08

} E Defuali DERIVED(1/m)

Effective secondary ingestion transfer
rate of removable surfuce activity from |l o rome vy

building surfaces to the mouth during DERIVED(m**2/hr)
building occupancy = GO * Fl

GO*: Ingestion Rate

nssasenad o

Tt i

Behavioral catepory: Default value used

Tstart:Start Time HThe start time of the scenario in days  [[CONSTANT(days)

Program Conirol category: Delaull value used __l Value GO0EHG0 m____]
Tend:End Time HThe ending time of the scenario in da;s}REONS'I‘ANT(dayﬁ)
\Progran Control catepory: Default value used _1Vaius 365E+02

{iiﬁt:'ﬁme Step Size I The time siep size W

Program Control eategory: Deluuls value used Faiuc 365E4+02
CON

The time sieps for the history file.
Pstep:Print Step Size |Doses will be writien to the history file
every n time steps

Program Control cajegory: Default value used Value 1LAOOE+0D

AOExt:External
Fxposure Area

STANT(none)

Minimurm surlbee area 1o which
occupant is exposed via external CONSTANT(m**2)
radiation during occupancy pesind

Behavioral category: Default value used - Value LOOE+G]
. . Minimom surface srea to which
éDInh.ini&iataon occupant is expesed via inhalation ONSTANT(m?*2)
xposure Arca during oceupancy period
Behavioral category: Delault value used Value 1.O0E+GI

AOIng:Secondary Minimum surface area 1o which !
Ingestion Bxposure  Joccupant is exposed via secondary CONSTANT(m*»2)
Aven ingestion during occupancy period

Behavioral category: Default value used l Value LOOE4O]

Minimur surface ares to which
A:Exposure Area  Joccupant is exposed during the DERIVED{m**2)
occupsney period
Behavioral catepory: Defaslt value used [ ]

Fraction of surface contamination
available for resuspension and
ingestion

Fi:Loose Fraction

fi’hyﬂical category: Default value used lValue LOOE-01

Rmem}Se' Resuspension factor for loose ONTINUGUS LOGARITHMIC(1im)

Resuspension Factor |[contamination

Physical categary: Defuult value used alue Probsbility
A2E-06 0.00E+00
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1.10E-04 7.67E-01
F46E-04 8.09E-01
1.62E-04 9.50E-0]
1.85E-04 9.908-01
£.90E-04 EO0E+00
o The secondary ingestion transier rate
GO:Loose Ingestion  Jof loose removable surface sctivity e
Rate from building surluces to the mouth CONSTANT(m**2/hr)
during huilding occupancy
]Bchaviomi category: Default value used Value 1L1GE-04

Correlation Coefficients:

MNone

Summary Results:

90.00% of the 100 calculated TEDE values are < 2.50E+0] mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.50E+01 te 2.50E+01

mrem/year

Detailed Results:

Nates All reported values are the upper bound of the symmetric 95% confidence Inderval for the 0.9 gunntile value

Concentration at Time of Peak Dose:

Nuclide Surface Concentration
(dpm/100 em**2)

38U [140E+03 T
234Th 1.27E+03 o
234mPa 1.26E+03
234Pa 2.53E+00
[34U [1.64E-03 - |
230Th [4.55E-09 ]
226Ra |4.53E-13 ]
222Rn 4.37E-13 |
218Pc  |4.37E-13 ]
214Pb  [4.37E-13 |
Di8AL [8.75E-17 1
214Bi 4.37E-13 T
214P0  J4.37E-13 ]
710Pb 10.00E+00 T
210Bi 4.23E-14
1210Po 4.90E-14 |

Pathway Dose from All Nuclides (mrem)

| |

External H

Inhalation
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All Pathways Secondary
Dose Ingestion
2.50BE4+01 4.95E-02 I2.45E+01 33E-01

Radionuclide Dose through All Active Pathways (mrem)

Nuclide All Pathiways
Dose
738U 2495401
234Th 4.14E-02
234mPa R7IE02 ]
Raqu  [327E05
R30Th 2.22E-10
226Ra 1.28E-15 ‘“"‘m“‘“’:]
222Rn — Jpa2Eg
218Po 545821
Rrapb  JIS0E-l6 ]
Bieac oo
214Bi B.68E-16
214Po 4.09E-20
210Ph 0.00E+00 =
izmsi 1.60E-18
710Po [1.76E-16

Dose from Each Nuclide through Each Active Pathway (mrem)

| Nuclide l External Inhalation Sgi‘;:;ﬁi?
238U  |[1.0BE-03 ~ |p4sEtol |4.13E-01 l
234Th |[1.48E-02 6.55E-03 2.01E-02 |
234mPa 2.71E-02 0.00E+00 0.00E+00 ]
234Pa 6.55E-03 3.04E-07 |6.35E-06 ]
234U [1.72E-09 BaiE-es 5.40E-07 ]
lzso’rh [4.79E-15 2.19E-10 2.80E-12 |
PR26Ra 11E-18 5.76E-16 l6.99E-16
222Rn 2.42E-19 " Jo.00E+00 10.00E-+00 |
18P0 5.45E-21 0.00E+00 0.00E+00
214Pb 1,49E-16 5.04E-19 [3.17E-19
21841 [0-00E+00 10.00E+00 10.00E+00
214Bi 8.67E-16 4.25E-19 [1.43E-T9
214Po 4.99E-20 0.00E+00 ~ 0.00E+00
210Pb 0.00E-+00 [0.00E-+00 10.00E+00
f | [ |
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[[210Bi ll6.23E-20 li.22E-18 3.14E-19 |
| 6.79E-17 1.08E-16 |

210Po |B.70E-22

file:///C:/Users/passigm/DandD_Docs/U-238%20Revised_bld_Detail htm 1/9/2018



