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OCCUPATIONAL RADIOLOGICAL DOSE EVALUATION

INTRODUCTION

This evaluation was prepared in response to an NRC comment regarding the Mallinckrodt C-T
Project Decommissioning Plan. The comment stated, “The Decommissioning Plan does not
describe an acceptable ALARA program. The ALARA section does not include an occupational
exposure estimate, in man-rem, for each decommissioning activity.” The following evaluation
provides a conservative estimate of dose and provides justification that the activities to be
performed at Mallinckrodt are ALARA.

The evaluation utilized characterization data for input into the RESRAD-Build computer code.
The RESRAD-Build estimate of occupational dose to a representative worker was multiplied by
the expected number of workers to obtain an estimate of cumulative dose in person-rem. The
person-rem estimate was then compared to the established NRC cost-benefit value of $2,000 per
person-rem to evaluate whether it would be cost-beneficial to apply radiation protection measures
beyond good health physics practices to the C-T project to assure worker exposure is ALARA.

ASSUMPTIONS AND RESRAD-BUILD INPUT PARAMETERS

In accordance with the November, 1997 submittal of the Decommissioning Plan, project site
activities are expected to be completed over a time period of 360 days, which includes equipment
removal from buildings, demolition, decontamination activities, and final surveys. It is estimated
that six to eight decommissioning personnel and six health physics personnel will be present at
all times, for a maximum of 14 workers at any time. The activities will be performed over 360
days, which is equivalent to 250 working days. Workers are assumed to have 10 hour work days.
The breathing rate is assumed as 1.2 m*/h, or 12 m’ /day. The fraction of time workers spend
indoors is assumed to be 0.8.

Based upon characterization data, the radioactivity levels in Building 238 present the most
potential for exposure of any of the C-T buildings onsite. For conservatism, it was assumed that
the workers were exposed as if all of the work were performed within a building similar to
Building 238. This assumption should result in a conservative, upper bound, estimate of
individual dose and collective dose. Worksheet D1 gives the isotopic breakdown of the
radionuclides present in Building 238 based upon several samples that were analyzed at an offsite
laboratory. The average surface contamination levels in Building 238 (5845 dpm/100 cm? gross
beta) were utilized for the exposure scenario. Attachment 1 shows how the average gross beta
activity for Building 238 was distributed among uranium-238, thorium-232, and potassium-40
isotopic components. Since K-40 is not regulated, only the activity associated with U-238 and
Th-232 and daughters were input into the RESRAD-Build code.
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Other than as described above, parameters used in the computer code were as follows:

Building:

Length: 37.5m (from building drawings)

Width: 24.5m (from building drawings)

Height: 6.7 m (from building drawings)

Area: 919 m’ (calculated)

Volume: 6,157 m’ (calculated)

Air exchange rate: 2/h (based upon other buildings at Mallinckrodt which range from 6 to
14+ air exchanges per hour. 2 air changes/hr is believed to be a
conservative estimate of actual conditions during decommissioning
activities)

Dose Related:

Dust Ingestion: 1E-04 m%h (RESRAD-B default)

DCF: as given in Attachments 2-4 (RESRAD-B default values)

Physical:

Deposition velocity: 1 E-02m/s (RESRAD-B default)

Resuspension rate: 5 E-07/s (RESRAD-B default)

Fraction of surface activity released to air: 0.1 (RESRAD-B default)

Removable fraction: 0.1 (RESRAD-B default)

Time to remove activity: 365 days (RESRAD-B default)

Radon release fraction: 0.1 (RESRAD-B default)

Equilibrium assumed between U-238 and its daughters

Equilibrium assumed between Th-232 and its daughters

Surface activity: 5845 dpm/100 cm? gross beta

Average U-238 surface activity (in equilibrium): 713 dpm/100 cm’ = 3.24 E+04 pCi/m2
Average Th-232 surface activity (in equilibrium): 435 dpm/100 cm® = 1.98 E+04 pCi/m?

The worker is assumed to remain in the center of the building for the duration of the project,
when indoors. This model will generally result in conservative dose calculations due to the
geometry effect from having essentially infinite sources (the walls, floor, and ceiling)
surrounding the worker at all times while indoors.
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RESRAD-Build RESULTS

Results of the RESRAD-Build modeling are provided in Worksheets D2 through D4. Worksheet
D2 gives the RESRAD-Build model results for the floor and ceiling contribution to a worker
standing in the center of the building for 250, ten hour working days, with an indoor fraction of
80 percent. Worksheet D3 gives the RESRAD-Build results for the contribution to an individual
from the longer sides of the building, while Worksheet D4 gives the results for the ends of the
building. Two receptors were utilized in the modeling to reflect the fact that the dose to a single
individual from the walls occurred as mirror images, and to allow for different geometry effects
for the calculations performed for the ceiling and floor. Results are summarized as follows:

Dose, ceiling and floor = 31 mrem per worker
Dose, long sides = 7.6 mrem per worker
Dose, ends = 4.8 mrem per worker

Total Dose = 43.4 mrem per worker

The collective dose, in person-rem, is:

43.4 mrem/worker x 14 workers = 610 person-mrem, or 0.61 person-rem.

ALARA EVALUATION

NUREG/BR-0058, Revision 2 (November, 1995) recommends a value of $2,000 per person-rem
averted as a criterion for determining whether additional funds should be expended to reduce
risk. Applying this criterion to Building 238, the expenditure that would be justifiable if all
radiological dose to C-T decommissioning workers could be averted would be about:

justifiable expenditure = $2,000/person-rem x 0.61 person-rem = $1,200.00.

The funds spent to avert dose for the C-T Decommissioning Project already far exceed $1,200.
Therefore, the project meets the definition of ALARA and should not require measures beyond
good health practices to avert dose such as through the use of an ALARA Committee or formal
ALARA program. Mallinckrodt has incorporated ALARA practices into its radiation protection
program through the use of plans, procedures, training, safety work permits, and oversight.
Therefore, the intent of the regulations has been met with respect to ALARA.

CONCLUSIONS

An occupational dose evaluation was performed for decommissioning work associated with the
Mallinckrodt C-T Project. The evaluation utilized values of surface activity from the
characterization of Building 238, which has some of the most elevated levels at the C-T facility.
Modeling performed using the RESRAD-Build computer code yielded an estimate of 43.4 mrem
for a representative worker. Based upon an estimate of 14 workers on the project, the collective
dose was estimated as 0.61 person-rem.
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An ALARA evaluation was performed using $2,000 per person-rem as a defensible cost-benefit
balance for averting dose. Based upon the evaluation, routine health physics measures already
planned for the project should be acceptable to maintain doses ALARA during the C-T
Decommissioning Project. Additional measures such as a formal ALARA program, or ALARA
Committee, are not warranted.

Worksheet D1
Calculation of the activity of Th-232 and U-238 in samples from Building 238
Building 238 Characterization Samples

Concentration (pCi/g)
SampleID U238 Th-230 Ra226 Th-232 Ra-228 Th-228 K40 Total Activity

31 282 28.1 26.8 40.2 35 63.7 541 276.1
32 10.1 315 30.7 451 26.5 61.7 90.1 2957
33 89.1 157.2 202.1 51.3 62.9 753 229 660.8
34 48.3 19.9 20.3 10.6 16.7 15.2 156.2 146.2
35 46.4 55.6 41.7 221 18.4 23 10.8 218
36 82.1 79.6 45 249 16.8 267 - 152 290.3

Average 50.7 62.0 61.1 324 294 443 347 314.5

The U-238 series has 5.4 detectable betas and internal conversion electrons (Eave>80 keV).
The Th-232 series has 3.6 detectable betas and internal conversion electrons (Eave>80 keV).
K-40 has 1.0 detectable beta and internal conversion electrons (Eave>80 keV).

Therefore, detectable gross beta dpm = (U-238 dpm)*5.4 + (Th-232 dpm)*3.6 + K40 activity.

Therefore:
Average U-238 series beta activity = [(U-238+Th-230+ Ra-226)/3]*5.4 = 312.81
Average Th-232 series beta activity = [(Th-232+Ra-228+ Th-228)/3]*3.6 = 127.22

And, the:

average fraction of total beta activity due to U-238 series = 0.6589
average fraction of total beta activity due to Th-232 series = 0.2680
average fraction of total beta activity due to K40 = 0.0731

For the average gross beta surface activity measurements in Bldg 238 of 5845 dpm/100 cmz2,
the example calculations above can be used to determine the following:

Building 238 average K-40 beta activity = 427.4 bpm/100 cm2

Building 238 average Th-232 series beta activity = 1566.3 bpm/100 cm2

Building 238 average U-238 series beta activity = 3851.3 bpm/100 cm2

it follows that the activities of the parent nuclides are:

K-40 = 427.4 dpm/100cm?2 = 1.94E+04 pCi/m2

Th-232 = 435.1 dpm/100 cm2 = 1.98E+04 pCif/m2

U-238 = 713.2 dpr/100 cm2 = 3.24E+04 pCi/im2
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WORKSHEET D2

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 0
*

Title : Building 238

-Input File : C:\WINBLD\B238TB2.IN

ITITTIITTIITIITIITIITIIIIIITIIIIIIIIIIIIIIIITIIIIIID
ITITIIITIITIITITIITIITIIITIIITIIIIITIIIINIITIIINIIIIIIIT

11T ITI
I11 RESRAD-BUILD Table of Contents ITI
ITI III

IITITIIITIIITITTIIIIIITITIIITIITIIIIIIIIIIIIIIIIIIL
ITIIIITTIITIITIITIIITIITIITIIITIIITIIIIIIIINIINIINIII

Input Parameters.........ooiiiineinnnnn. 0-1

For Each Time (I) ...
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ 1I-4

Full Summary.«.ov oot in ittt F-1

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 1
* &

Title : Building 238

Input File : C:\WINBLD\B238TB2.IN

I1I RESRAD-BUILD Input Parameters ITI
Number of Sources : 1
Number of Receptors: 2
Total Time : 2.500000E+02 days
Fraction Inside : 8.000000E-01

IIIIIIITIII Receptor Information TIIIIIIIIII

Receptor Room x Y z FracTime Inhalation
Ingestion (Dust)
{m] [(m] (m] [m3/day] (m2/hr]
1 1 12.250 18.750 1.000 1.000 1.20E+01 1.00E-04
2 1 12.250 18.750 -5.700 1.000 1.20E+01 1.00E-04

III Receptor-Source Shielding Relationship III

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 1 2.40E+00 0.00E+00 Concrete

2 1 2.40E+00 0.00E+00 Concrete
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 2 : 3
* %

Title : Building 238

Input File : C:\WINBLD\B238TB2.IN

IITIIIIII Building Information IIIIIIII

Building Air Exchange Rate: 2.00E+00 1/hr

Height [m] Air Exchanges [m3/hr]
Area [m2]

Ak hkhkhkAhhkrhkr kbbb hkhhrhhkdkhk kbt kb khkdkxx
* *
* E 3
* <=Q01: 1.23E+04
Hl: 6.700 * Room 1 * Q10 : 1.23E+04
*  LAMBDA: 2.00E+00 *
Area 919.000 * *
* *
dhkkkhkkkhkhkkhkhokhkhhkhkhhkhkkkkkkdhkkhkokx

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 3 : 4

* *

Title : Building 238
Input File : C:\WINBLD\B238TB2.IN

IIIIIIIT Source Information IIIIIIII

Source: 1
Location:: Room : 1 x: 12.25 y: 18.75 z: 0.00([m]
Geometry:: Type: Area Area:9.19E+02 [m2) Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
AAAAAAAAAAANAAAAAARAAANANAAAAAARAAAARDNDAANAADDNAADAANDA
Ingestion 1Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (pCi/m3)] (pCi/m3)]
U-238 3.240E+04 2.690E~-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-234 3.240E+04 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
TH-232 1.980E+04 2.730E-03 1.640E+00 6.450E-08 3.260E-10 1.020E-06
TH-230 3.240E+04 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
TH-228 1.980E+04 8.080E-04 3.450E-01 1.650E-04 6.390E-06 9.410E~03
RA-228 1.980E+04 1.440E-03 5.080E-03 1.090E-04 3.740E-06 5.590E-03
RA-226 3.240E+04 1.330E~-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 3.240E+04 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05
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** RESRAD-BUILD Program Qutput, Version 2.36 02/17/00 08:42 Page: 1~ 1
* %

Title : Building 238

Input File : C:\WINBLD\B238TB2.IN

Evaluation Time: 0.000000 years
I1T Assessment for Time: 1 III
I1T Time =0.00E+00 yr 11T
CITIIIIIII Source Information IIIIIIIIX
Source: 1
Location:: Room : 1 x: 12.25 y: 18.75 z: 0.00 [m]
Geometry:: Type: Area Area:9.19E+02 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 (1/hr}
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01
Time to Remove: 3.650E+02 (day]
Contamination:: Nuclide Concentration
[(pCi/m2]
U-238 3.240E+04
U-234 3.240E+04
TH-232 1.980E+04
TH-230 3.240E+04
TH-228 1.980E+04
RA-228 1.980E+04
RA-226 3.240E+04
PB-210 3.240E404

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 1- 2

* ok
Title : Building 238
Input File : C:\WINBLD\B238TB2.IN
Evaluation Time: 0.000000 years
ITTI RESRAD-BUILD Dose Tables I1T

Source Contributions to Receptor Doses

[mrem]
Source Total
1
Receptor 1 1.6E+01 1.6E+01
Receptor 2 1.4E+01 1.4E+01
Total 3.1E+01 3.1E+01

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 1- 3
* *

Title : Building 238

Input File : C:\WINBLD\B238TB2.IN

Evaluation Time: 0.000000 years

Pathway Detail of Doses
TIIIITIIIIIIIIXIIITIIIIIIIT

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.36E+00 5.41E-03 2.93E-05 1.20E+01 7.29E-01 3.35E-01
2 1.36E+00 5.41E-03 2.93E-05 1.20E+01 7.29E-01 3.35E-01
Total 4.72E+00 1.08E-02 5.86E-05 2.40E+01 1.46E+00 6.69E-01
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page:

* %

Title : Building 238
Input File : C:\WINBLD\B238TB2.IN
Evaluation Time: 0.000000 years

Nuclide Detail bf Doses
JIITITIITIIIIITIIITIIITIIIII
[mrem]

Source: 1

Nuclide Receptor Receptor Total

1 2
U-238 8.20E-01 8.02E-01 1.62E+00
U-234 8.83E-01 8.82E-01 1.77E+00
TH-232 6.68E+00 6.68E+00 1.34E+01
TH-230 2.18E+00 2.17E+00 4.35E+00
TH~228 2.94E+00 2.40E+00 5.33E+00
RA-228 6.58E-01 2.91E-01 9.49E-01
RA-226 1.92E+00 8.50E-01 2.77E+00
PB-210 3.50E-01 3.47E-01 6.97E-01

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page:

*

Title : Building 238
Input File : C:\WINBLD\B238TB2.IN

III RESRAD-BUILD Dose (Time) Tables I1I

Receptor Doses Received for the Exposure Duration
(mrem)

Evaluation Time [yr]

0.00E+00
1 1.64E+01
2 1.44E+01

Receptor Dose/Yr Averaged Over Exposure Duration
(mrem/yr)

Evaluation Time ([yr]

0.00E+00
1 2.40E+01
2 2.11E+01

C-T Phase | Plan
January 09,2002

1- 4
F- 1
Page Att. 5-9



WORKSHEET D3

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:47 Page: 0- 0 : 1
* ok

Title : Building 238

Input File : C:\WINBLD\B238SW2.IN

ITTTTITITITITIITITITIIIIIIIIIIIIIIIIIIITIIIIIIIIIIT
ITTITITIIITIITIITIITIIITIITIITIIIIITIIIIITIIIIIIIIIII

III I1I
ITI RESRAD-BUILD Table of Contents IIT
III IIT

ITIIIITITITIIITIIIIIIIIIITIIIIIIIIIIITIITIIIIIINII
ITIITIIITIIITIIIITIIIIITIIIITIIIIINIITIIIIIIIIIIIIIL

Input Parameters...........c.cuvuuiunna.. 0-1

For Each Time (I) ... iiiiiniininnnnn.
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full SUMMETY. .t ite ettt ettt innennenns F-1

** RESRAD-BUILD Program OQutput, Version 2.36 02/17/00 08:47 Page: 0- 1
2**

Title : Building 238

Input File : C:\WINBLD\B238SW2.IN

IIT RESRAD-BUILD Input Parameters III
Number of Sources : 1
Number of Receptors: 2
Total Time : 2.500000E+02 days
Fraction Inside : 8.000000E-01

ITITIIIIIITI Receptor Information IIIIIIIIIT

Receptor Room % 3% z FracTime Inhalation Ingestion(Dust)
[m] fm] [m] [m3/day] [m2/hr)
1 1 12.250 18.750 1.000 1.000 1.20E+01 1.00E-04
2 1 12.250 18.750 1.000 1.000 1.20E+01 1.00E-04

III Receptor-Source Shielding Relationship III

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 1 2.40E+00 O0.00E+00 Concrete

2 1 2.40E400 0.00E+00 Concrete
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:47 Page: O~ 2 .: 3
* %

Title : Building 238

Input File : C:\WINBLD\B238SW2.IN

Height [m] Air Exchanges [m3/hr]
Area [m2]

dhkkhk A dhhkhkdkhkhkhkkhkhkddhdkhkhdhbrdhhhihhhi
*
*

<=Q01: 1.23E+04
Room 1 * Q10 : 1.23E+04

*
*
*
Hl:  6.700 *
*  LAMBDA: 2.00E+00
*
*
*

*

*

Area 919.000

*
Fhkkkkkkdkhkkdhkhdhkhdhkokkkkkkdhkdr

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:47 Page: 0O- 3 : 4

* ok

Title : Building 238
Input File : C:\WINBLD\B238SW2.IN

Source: 1
Location:: Room : 1 x: 0.00 y: 18.75 z: 3.35([m]
Geometry:: Type: Area Area:2.51E+02 [m2] Direction: x
Pathway

Direct Ingestion Rate: 0.000E+00 [1/hr}
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01

Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01

Contamination: :
Nuclide Concentration Dose Conversion Factors

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ingestion Inhalation External External Submersion

(Surface) (Volume)
(pCi/m2} [mrem/pCi] [mrem/pCi) [mrem/yr/ [mrem/yr/ [mrem/yr/

(pCi/m2)] (pCi/m3)] (pCi/m3)]
U-238 3.240E+04 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-234 3.240E+04 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
TH-232 1.980E+04 2.730E~03 1.640E+00 6.450E-08 3.260E-10 1.020E-06
TH-230 3.240E+04 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
TH-228 1.980E+04 8.080E-04 3.450E-01 1.650E-04 6.390E-06 9.410E-03
RA-228 1.980E+04 1.440E-03 5.080E-03 1.090E-04 3.740E-06 5.590E-03
RA-226 3.240E+04 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 3.240E+04 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:48 Page: 1- 1

* %

Title Building 238
Input File C:\WINBLD\B238SW2.IN
Evaluation Time: 0.000000 years
IIT Assessment for Time: 1 III
ITI Time =0.00E+00 yr IIT
ITITIIITII Source Information IIIIIIII
Source: 1
Location:: Room : 1 «x: 0.00 y: 18.75 z: 3.35 [m]
Geometry:: Type: Area Area:2.51E+02 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 3.240E+04
U-234 3.240E+04
TH-232 1.980E+04
TH-230 3.240E+04
TH-228 1.980E+04
RA-228 1.980E+04
RA-226 3.240E+04
PB~210 3.240E+04
** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:48 Page: 1- 2
* %
Title Building 238
Input File C:\WINBLD\B238SW2.IN
Evaluation Time: 0.000000 years
ITI RESRAD~BUILD Dose Tables IIT
Source Contributions to Receptor Doses
[mrem)
Source Total
1 2
Receptor 1 3.8E+00 3.8E+00
Receptor 2 3.8E+00 3.8E+00
Total 7.6E+00 7.6E+00
** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:48 Page: 1~ 3
* *
Title Building 238
Input File C:\WINBLD\B238SW2.INEvaluation Time: 06.000000 years
Pathway Detail of Doses
{mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.46E-01 1.48E-03 8.00E-06 3.28E+00 1.99E-01 9.14E-02
2 2.46E-01 1.48E-03 8.00E-06 3.28E+00 1.9%E-01 9.14E~02
Total 4.92E-01 2.96E-03 1.60E-05 6.56E+00 3.98E-01 1.83E-01
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:48 Page: 1- 4

* *

Title : Building 238
Input File : C:\WINBLD\B238SWZ2.IN
Evaluation Time: 0.000000 years

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Receptor Total

1 2
U-238 2.18E-01 2.18E-01 4.36E-01
U-234 2.41E-01 2.41E-01 4.82E-01
TH-232 1.83E+00 1.83E+00 3.65E+00
TH~-230 5.94E-01 5.94E-01 1.19E+00
TH-228 6.21E-01 6.21E-01 1.24E+Q0
RA-228 5.68E-02 5.68E-02 1.14E-01
RA-226 1.65E-01 1.65E-01 3.31E-01
PB-210 9.44E-02 9.44E-02 1.89E-01

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:48 Page: F- 1

* %

Title : Building 238
Input File : C:\WINBLD\B238SW2.IN

111 RESRAD-BUILD Dose (Time) Tables IIT

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]
0.00E+00
1 3.82E+00

2 3.82E+00

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)
Evaluation Time [yr]
0.00E+0CO
1 5.58E+00
2 5.58E+00
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WORKSHEET D4

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 0- 0
* K

Title : Building 238

Input File : C:\WINBLD\B238EWZ2.IN

TIITIIIIITIITIITITIIIIIIIIEIIIIITIIINIIIIIIIIIIIIITL
ITTIIITITITIIIITIIIIIIIIIIIIIIIIIIIIITIIIIIIIINIIII

IITI III
III RESRAD-BUILD Table of Contents III
III 11T

TTTITTITITIIIIITIIIIITIIITIIIITIIIIIITIIITIIITIITIINII
TITITITIIIIITIIIIITIIINIIITIIIIIIIIIITIIIIIIITIIIID

Input Parameters...........ouuuenininnenn.a. 0-1

For Each Time (I) ...t
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full Summary..........oeeeeeeunveenenennn.. F-1

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 0- 1

*

Title : Building 238
Input File : C:\WINBLD\B238EW2.IN

III RESRAD-BUILD Input Parameters I1I

Number of Sources : 1

Number of Receptors: 2

Total Time : 2.500000E+02 days
Fraction Inside : 8.000000E-01

IIIIIIIIII Receptor Information IIIIIIIIIT

Receptor Room X % z FracTime Inhalation
Ingestion (Dust)
[m) [m] [m] [m3/day] [m2/hr)
1 1 12.250 18.750 1.000 1.000 1.20E+01 1.00E-04
2 1 12.250 18.750 1.000 1.000 1.20E+01 1.00E-04

ITI Receptor-Source Shielding Relationship III

Receptor Source Density Thickness Material
[g/cm3] [cm)

1 1 2.40E+00 O0.00E+00 Concrete
2 1 2.40E+00 O0.00E+00 Concrete

C-T Phase 1 Plan Page Att. 5-14
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 0- 2 : 3

* *

Title : Building 238
Input File : C:\WINBLD\B238EW2.IN

ITIITIII Building Information IIIIIIIX

Building Air Exchange Rate: 2.00E+00 1/hr

Height [m] Air Exchanges [m3/hr]
Area [m2]
dhhhkkdhkhkddrhhhdkhrhhhhdrhhkdd ok kxKhk
* *
* *
* <=Q01: 1.23E+04
H1l: 6.700 * Room 1 * Q10 1.23E+04
* LAMBDA: 2.00E+00 *
Area 919.000 * *
* *
R I I 0 g T R R g R N P A T S R

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-07 [1/s]

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 0- 3 : 4

% K

Title : Building 238
Input File : C:\WINBLD\B238EW2.IN

IIIIIIII Scource Information IIIIIIII

Source: 1
Location:: Room : 1 x: 12.25 y: 0.00 =z: 3.35[m]
Geometry:: Type: Area Area:1.64E+02 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] (mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
{(pCi/m2)] (pCi/m3)] (pCi/m3)]
U-238 3.240E+04 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-234 3.240E+04 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
TH-232 1.980E+04 2.730E-03 1.640E+00 6.450E-08 3.260E-10 1.020E-06
TH-230 3.240E+04 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
TH-228 1.980E+04 8.080E-04 3.450E-01 1.650E-04 6.390E-06 9.410E-03
RA~-228 1.980E+04 1.440E-03 5.080E-03 1.090E-04 3.740E-06 5.590E-03
RA-226 3.240E+04 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 3.240E+04 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05
C-T Phase 1 Plan Page Att. 5-15
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page:

* K

Title : Building 238
Input File : C:\WINBLD\B238EW2.IN
Evaluation Time: 0.000000 years

I1I Assessment for Time: 1
ITT Time =0.00E+00 yr

IIITIITII Source Information IIIIIIII

Source: 1

Location:: Room : 1 x: 12.25 y: 0.00 =z: 3.35 [m])

1- 1

III
III

Geometry:: Type: Area Area:1.64E+02 [m2] Direction: y

Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 1.000E-01
Time to Remove: 3.650E+02 [day]

Contamination:: Nuclide Concentration
[pCi/m2)
.240E+04
.240E+04
.980E+04
.240E+04
.980E+04
.980E+04
.240E+04
.240E+04

U-238

U-234

TH-232
TH-230
TH-228
RA-228
RA-226
PB-210

WWrERFEWFWW

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page:

* *

Title : Building 238

Input File : C:\WINBLD\B238EW2.IN
Evaluation Time: 0.000000 years

III RESRAD-BUILD Dose Tables ITI

Source Contributions to Receptor Doses
{mrem]

Source Total
1
Receptor 1 2.4E+00 2.4E+00
Receptor 2 2.4E+00 2.4E+00
Total 4.8E+00 4.8E+00

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page:

* *

Title : Building 238
Input File : C:\WINBLD\B238EW2.INEvaluation Time: 0.000000

Pathway Detail of Doses
[mrem]
Source: 1

1- 3

years

Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.03E~-02 9.67E-04 5.23E-06 2.14E+00 1.30E-01 5.98E-02
2 8.03E-02 9.67E~04 5.23E-06 2.14E+00 1.30E-01 5.98E-02
Total 1.61E-01 1.93E-03 1.05E-05 4.29E+00 2.60E-01 1.20E-01

C-T Phase 1 Plan
January 09,2002
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 1- 4 : 8

F ok

Title : Building 238
Input File : C:\WINBLD\B238EW2.IN
Evaluation Time: 0.000000 years

Nuclide Detail of Doses
IIIIIITITITITIITIIIIIIIIT
[mrem]

Source: 1

Nuclide Receptor Receptor Total

1 2
U-238 1.42E-01 1.42E-01 2.83E-01
U-234 1.58E-01 1.58E-01 3.15E-01
TH-232 1.19E+00 1.19E+00 2.39E+00
TH-230 3.88E-01 3.88E-01 7.77E-01
TH-228 3.85E-01 3.85E-01 7.69E-01
RA~228 2.24E-02 2.24E-02 4.49E-02
RA-226 6.49E-02 6.49E-02 1.30E-01
PB-210 6.16E-02 6.16E-02 1.23E-01
** RESRAD-BUILD Program OQutput, Version 2.36 02/17/00 08:46 Page: F- 1 : 9

* K

Title : Building 238
Input File : C:\WINBLD\B238EWZ2.IN

I1I RESRAD-BUILD Dose (Time) Tables I1I

Receptor Doses Received for the Exposure Duration
(mrem)

Evaluation Time [yr)
0.00E+00

1 2.41E+00

2 2.41E+00

Receptor Dose/Yr Averaged Over Exposure Duration
(mrem/yr)

Evaluation Time [yr]
0.00E+00

1 3.53E+00

2 3.53E+00
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ACCIDENT ANALYSIS

Introduction

This evaluation was prepared in response to NRC comment number 1 regarding the Mallinckrodt
C-T Project Decommissioning Plan. The comment stated, “The Decommissioning Plan does not
include an evaluation of all credible accidents and estimates of the resulting quantity of
radioactive material which could be potentially released.” The following evaluation considers a
bounding scenario, or worst case hypothetical situation which could occur during the
decommissioning process.

Hypothetical Accident Scenario

A scenario involving radioactivity originating in Building 238 was chosen, since that building
contains the maximum measured surface contamination at the C-T Decommissioning Project. A
wall falling and generating a dust cloud, which is then breathed by an on-site worker, was chosen
as the bounding scenario because it is believed to pose the maximum integral exposure to a
worker. The accident scenario assumptions below are conservative and will result in a calculated
release and dose to the worker that is bounding.

Scenario Model Assumptions
1. Surface contamination in Building 238 is as described in Worksheet A1

2. Uranium and thorium are in secular equilibrium with their daughters.

(98]

The fraction of radioactive material available for release from the surface is 0.1.
4. A 20 m long by 6.7 m high section of wall falls over.

5. The wall generates a puff of dust that is contained within an volume of 20m length x 6.7 m
width x 10 m height.

6. There is no atmospheric dispersion.
7. The wind is blowing at a low speed of 2 meters per second.

8. Anindividual is at the scene of the accident and is exposed to the dust as it passes around
him.

9. The worker breathing rate is 1.2 m>/h.

C-T Phase 1 Plan Page Att. 6-2
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Calculations

The amount of radioactive material released due to the wall falling is:

U-238: 3.24 E+04 pCi/m® x 6.7 m x 20 m x 0.1 = 4.34 E+05 pCi=0.434 uCi.
Th-232: 1.98 E+04 pCi/m® x 6.7 m x 20 m x 0.1 =2.65 E+05 pCi = 0.265 pCi.
The air concentration, based on a volume of 1,340 m® (1.34 E+09 c¢m’® ), is:
U-238: 0.434 pCi/1.34 E+09 cm® = 3.24 E-10 uCi/em’

Th-232: 0.265 pCi/1.34 E+09 cm® = 1.98 E-10 pCi/em’

The largest dimension of the plume at the breathing zone is diagonal across the section, or
21.Im. Assuming that the wind blows such that the worker is exposed for the longest possible
time, the time of exposure is then 21.1m +2m/s, or 10.6 s.

Based on the above assumptions and calculations, the intake is:

U-238:3.24 E-10 pCi/em’ x 1.2 m*h x 10° em®m’® x h/3600 s x 10.6 s = 1.2 E-06 uCi.
Th-232: 1.98 E-10 pCi/fem’ x 1.2 m*h x 10° em®m® x h/3600 s x 10.6 s = 7.0 E-07 uCi.
Comparison with the Allowable Limit on Intake (AL)

The ALl is the quantity, in microcuries, of a radionuclide that can be taken into the body in one
year by the reference man while still meeting the occupational dose limits. The following table
lists the most restrictive lung solubility class ALIs from 10 CFR 20 for radionuclides in the U-
238 and Th-232 series through radon, and calculates the fractional ALI taken in by the
hypothetical worker exposed to the dust cloud from the fallen wall.

C-T Phase 1 Plan Page Att. 6-3
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Nuclide ALI (uCi) Intake (uCi)  Fraction of ALI

U-238 5 E-02 1.2 E-06 2.4 E-05
Th-234 2 E+02 1.2 E-06 6.0 E-09
Pa-234m 7 E+03 1.2 E-06 1.7 E-10
U-234 7 E-01 1.2 E-06 1.7 E-06
Th-230 6 E-03 1.2 E-06 2.0 E-04
Ra-226 6 E-01 1.2 E-06 2.0 E-06
Th-232 1 E-03 7.0 E-07 7.0 E-04
Ra-228 1 E+00 7.0 E-07 7.0 E-07
Ac-228 9 E+00 7.0 E-07 7.8 E-08
Th-228 1 E-02 7.0 E-07 7.0 E-05
Ra-224 2 E+00 7.0 E-07 3.5 E-07

Sum of fractions: 1 E-03

Thus, the total fractional ALI attributable to the hypothetical accident is less than the sum over all
nuclides, 1 E-03, which is less than 0.1 percent of the ALIL

As the onsite intake of radioactive material from this accident scenario is insignificant, the offsite
intake will also be insignificant. Therefore, no special evaluations were performed for offsite
intake or dose.

Conclusions

An accident evaluation was performed to determine the significance of releases and dose to
workers. The evaluation was performed for a section of wall from Building 238 that had fallen
over, releasing a cloud of dust. The assumptions utilized in the calculations were conservative
and it is expected that the results are upper bounds of the actual quantities and doses. Even under
these conservative assumptions, the total parent U-238 and Th-232 source term was less than 1
uCi, with a projected intake to the maximum exposed individual onsite of approximately 0.1
percent of the ALL. The intake, and hence dose, to an offsite individual would be even lower than
for the onsite individual. Since the onsite intake calculated under this scenario was trivial, no
offsite calculations were performed.
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Worksheet A1

Calculation of the activity of Th-232 and U-238 in samples from Building 238
Building 238 Characterization Samples

Concentration (pCi/g)

Sample ID U-238 Th-230 Ra-226 Th-232 Ra-228 Th-228 K-40  Total Activity

31 28.2 28.1 26.8 40.2 35 63.7 541 276.1
32 10.1 31.5 30.7 45.1 26.5 61.7 90.1 295.7
33 89.1 157.2 202.1 51.3 62.9 75.3 22.9 660.8
34 48.3 19.9 20.3 10.6 16.7 15.2 15.2 146.2
35 46.4 55.6 41.7 22.1 18.4 23 10.8 218
36 82.1 79.6 45 24.9 16.8 26.7 15.2 290.3
Average 50.7 62.0 61.1 32.4 29.4 44.3 34.7 314.5

The U-238 series has 5.4 detectable betas and internal conversion electrons (Eave>80 keV).
The Th-232 series has 3.6 detectable betas and internal conversion electrons (Eave>80 keV).
K-40 has 1.0 detectable beta and internal conversion electrons (Eave>80 keV).

Therefore, detectable gross beta dpm = (U-238 dpm)*5.4 + (Th-232 dpm)*3.6 + K-40 activity.

Therefore:

Average U-238 series beta activity = [(U-238+Th-230+ Ra-226)/3]*5.4 = 312.81
Average Th-232 series beta activity = [(Th-232+Ra-228+ Th-228)/3]*3.6 = 127.22
And, the:

average fraction of total beta activity due to U-238 series = 0.6589

average fraction of total beta activity due to Th-232 series = 0.2680

average fraction of total beta activity due to K-40 = 0.0731

For the average gross beta surface activity measurements in Bldg 238 of 5845 dpm/100 cm2,
the example calculations above can be used to determine the following:

Building 238 average K-40 beta activity = 427.4 bpm/100 cm2
Building 238 average Th-232 series beta activity = 1566.3 bpm/100 cm?2
Building 238 average U-238 series beta activity = 3851.3 bpm/100 cm2

It follows that the activities of the parent nuclides are:

K-40 = 427.4 dpm/100 cm2 = 1.94E+04 pCi/m2
Th-232 = 435.1 dpm/100 cm2 = 1.98E+04 pCi/m2
U-238 = 713.2 dpm/100 cm2 = 3.24E+04 pCi/m2
C-T Phase 1 Plan Page Att. 6-5
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 0- 0 : 1 **

Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2 U.INP

RESRAD-BUILD Table of Contents

Input Parameters.......... ...
For Each Time (I) ...ttt nannnn
Time Specific Parameters..............
Receptor-Source Dose Summary..........
Dose by Pathway Detail................
Dose by Nuclide Detail................
Full SUMMArY. ..ttt i ittt e e
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I-2
I-3
I-4
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page:

Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2_U.INP

Building Information

Building Air Exchange Rate: 1.00E+01 1/hr

Height [m] Air Exchanges [m3/hr]
Area [m2]
Ak kI hkhrkhkhkhkkhkhkhkrdhkhkhhkdhhkhkdtxxkkkk
* *
* *
* <=Q01: 1.01E+
Hl: 2.800 * Room 1 * Q10
* LAMBDA: 1.00E+01 *
Area 36.000 * *
* *

LR A SRS SRS S SRS SRS EEEREEEEEEEEE

Deposition velocity: 1.00E-02 [m/s] Resuspension Rate:

0- 2 : 3

03
1.01E+03

1.40E-05 [1/s])

* %



** RESRAD-BUILLC Program Outpuz, Versicn 3.0 12/18/01 16:49 Pzge: (-
Tiltle : 2.25 sa

m U series, planar source, ANL d

Tnout Tile : A\WCEL I~1\C2_U.INP
Scurce Information
Scurce: 1
Location Room 1 x: 3.00 y: 3.3 z 0.CO[m:
Geometry:: Type: Area Rrez:2.2%E~-0C [m2] Direczion
rathway
Cirect Ingestior Razte 3.03CE-0C [i/hr
Tracticn released to air: 7.C0Cz-C2
Removap_.e fracticn 2.C0C0E-C1
Time o Remcve Z.CO0CE~C4 [day
Rador Release Fraction: 0.C0CE~CC

Contamlination::

Nuclide Concentration Dose Conversion raciors

™

Ingesticn Inhalaticn External External

(Surface) (Ve_lume)

oll/mZ mrem/pCi] [mrem/ovCi] mrem/y ‘mrem/yr/
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* RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:49 Page:
itle : 2.25 sq m U series, planar source, ANL d
nput File : A:\WCEILI~1\C2 U.INPEvaluation Time: 0.000000
= Assessment for Time: 1 =
= Time =0.00E+00 yr S
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00
Gecmetry:: Type: Area Area:2.25E+00 [m2)
Pathway ::
Direct Ingestion Rate: 0.0008+00 {1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2)
U-238 9.963E-01
U-235 4 . 533E-02
U-234 9.963E-01
PA~-231 4_.533E-02
TH-230 9.963E-01
AC-227 4 _.533E-02
RA-226 9.963E-01
PB-210 9.963E-01

1-1

years

[m]

Direction: z




* o p

&3]

ot
-
]

'
§ae

1
V3
e
[
¢t
t1y

SRAD-3UILD Program Cutput, Version 3.0 12/18/C1

2.25 sag m U series, planar source, ANL d

™
X

C\WCEILI~Z\CZ U.INPEZvaluation Time:

16:

o>
O

[qp]
(&)
<>
(@)

[op)
(@]

= RZSRAZ-BUILD Dose Tables

ay

Scurce Centributicns o Recep:tor
_mrem:

Scurce Tczal
- N e mp A m A
r N 2.7=2-0c 2.7E-Co
N e m e m me A
2.72-C¢ .7E-Ct

D

[

M

[AS]

W

N

* ok



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page:

- 3 7 %

Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~1I\C2 U.INPEvaluation Time: 0.000000 years
Pathway Detail of Doses
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.30E-06 9.74E-13 3.228-13 3.59E-07 2.775-16 2.24E-10

Total 2.30E-06 9.74E-13 3.22E-13 3.59E-07 2.77E-16 2.24E-10
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 2- 1 : 9 *x*

Title : 2.25 sgq m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2 U.INPEvaluation Time: 1.00000 years
Assessment for Time: 2

A
I

Time =1.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 im]
Geometry:: Type: Area Area:2.25E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01



*» RISRAD-BUILD Procgram Cuiput, Version 3.0 :12/18/01 16:49 Page

T:zle 2.2% sag m U serlies, planar source, ANL d

Irput File ANWCEILI~INCZ TU.INPEvaluation Time: 1.00CCC
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** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:49 Page: 2- 3 : 11 >+
Title : 2.25 sgq m U series, planar source, ANL d
Input File : A:\WCEILI~I\CZ U.INPEvaluation Time: 1.00000 years

Pathway Detail of Doses

[mrem]
Scurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.29E-06 9.74E-13 3.22E-13 3.59E-07 2.778-16 2.24E-10

Total 2.29E-06 9.74E-13 3.22E-13 3.59E-07 2.77E-16 2.24E-10
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 3- 1 : 13 >

Title : 2.25 sg m U series, planar source, ANL d
Irput File : A:\WCEILI~1I\C2 U.INPEvaluation Time: 3.0000¢0C years
Assessment for Time: 3

Time =3.00E+00 yr

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:2.25E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.434E-02
RA-226 9.744E-01
PR-210 9.744-01



RESRAD-BUILD Program Ouiput, Version 3.0 12/18/01 16:43 Page: 3- 2 :

itle : Z.25 sg m U series, planar source, ANL d

Input File @ A:\WCEILI~INCZ U.INPEvaluaticn Time:
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 3- 3 : 15 *~
Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2 U.INPEvaluation Time: 3.00000 years

Pathway Detail of Doses

[mrem)
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.25E-06 9.74E-13 3.22E-13 3.59E-07 2.77E-16 2.24E-10

Total 2.25E-06 9.74E-13 3.22E-13 3.59E-07 2.77E-16 2.24E-10
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 4- 1 : 17 **

Title : 2.25 sq m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2 U.INPEvaluation Time: 10.0000 years

Assessment for Time: 4
Time =1.00E+01 yr

Source Information

Source 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:2.25E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9,.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01
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*> RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:43 Page: 4- 3 : 19 *x*
Title : 2.25 sg m U series, planar source, ANL 4
Input File : A:\WCEILI~I\C2 U.INPEvaluation Time: 10.06000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 2.14E-0¢ 9.74E~13 3.22E-13 3.59E-07 2.77E-16 2.24E-10

Total 2.14E-06 9.745-13 3.22E-13 3.59E-07 2.77E-16 2.24E-10
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 5- 1
Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~I\C2 U.INPEvaluation Time: 30.0000 years
= Assessment for Time: 5 =
m—— Time =3.00E+01 yr —_—
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 6.00 [m]
Geometry:: Type: Area Area:2.25E+00 [m2) Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2}
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E~01
PB-210 8.000E-01
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** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:49 Page: 5- 3 : 23 **
le : 2.25 sg m U series, planar source, ANL d

3

np

Sou

ut File

rce: 1
Receptor

A:\WCEILI~I\C2 U.INPEvaluation Time: 30.0000 years

Pathway Detail of Doses

[mrem]

External Deposition Immersion Inhalation Radoen Ingestion
1.85E-06 0.00E+00 0.00E+00 0.00E+CC 0.00E+00 0.00E+00
1.85E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 6- 1 : 25 xx*

Title : 2.25 sg m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2 U.INPEvaluation Time: 70.0000 years
Assessment for Time: 6

Time =7.00E+01 yr

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:2.25E+00 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 f[day]
Contamination:: Nuclide Concentration
[pCi/m2}
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



D Program QOutput, Version 3.0 12/18/C1 16:4¢
g U series, planar scurce, ANL d

[N

N

e8]

npat Flie @ RANWZEILI~INCZ ULINPEvaluaticn Time: 70.C0
—_ RESRAD-BUILD Dose Tabplies =
Source Contributlons to Recepter Doses
‘mrem
Scurce Tozal

z 2.8E-0& 1.%E-C¢
1.%5-C¢ 1.2E-0¢



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 6- 3 : 27 **
Titie : 2.25 sq m U series, planar source, ANL d
Input File : A:\WCEILI~I\C2 U.INPEvaluation Time: 70.0000 years
Pathway Detail of Doses
[mrem}
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.85E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+0C

Total 1.85E-06 0.00E+CO 0.00E+00 0.00E+GOC 0.00E+00 0.00E+0G
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*> RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: F- 1 : 28 *x
Title : 2.25 sgq m U series, planar source, ANL d
Input File : A:\WCEILI~1\C2_U.INP

RESRAD-BUILD Dose (Time) Tables

a
1]

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]

0.00E+00 1.00E+0C 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 2.66E-06 2.65E-06 2.61E-06 2.50E-06 1.85E-06 1.85E-06

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
2.67E-06 2.65E-06 2.62E-06 2.50E-06 1.85E-06 1.85E-06



** RESRAD-BUILD Program Output,

~pn
1tle

iy
jeySran

4.5 sg m U series, planar source, ANL de
A:\WCEILI~1\C4 U.INP

File

Version 3.0 12/18/01 16:37 Page:

RESRAD-BUILD Table of Contents

Input Parameters..........c.ciiiiiiinnn.. 0-1

For Each Time (I) ... .. ...
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ -4

Full SUmMmMary......oeeiiiiinennonennnena. F-1
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 0- 2 : 3

e : 4.5 sg m U series, planar source, ANL de
¢ File : A:\WCEILI~1\C4 U.INP

Building Information

Buillding Air Exchange Rate: 1.00E+01 1/hr

Height [m]
Area [mZ]

Hl: 2.800

Area 36.000

Air Exchanges [m3/hr]

LR B R SR E R SRS EESEREEEEEEEEE R EEEEERE]

* *

* *

* <=Q01: 1.01E+03

* Room 1 * Qi0 : 1.01E+03
* LAMBDA: 1.00E+01 *

* *

* *

Kodkhk ok ok kkokhkokk ok khkkkhkkhkk ok kkk ok k ok okk ok x

Deposition velocity: 2.70E-03 [m/s] Resuspension Rate: 1.40E-05 [1/s]

* Kk



~ RESRAD-RUILD Program Cutpuz, Versicon 3.0 12/18/0% 16:37 Page: (- 3 4
Title 4.5 sg U series, planar source, ANL de
“rout Tile A:\WCEILI~1\C4_U.INP
Scurce Information
Suarce: -
Location: Rcom 1 x: 3.50 vy 3.0C z: .00 [
GCeometry: “yoe: Area Area:4£.50E+C0 [m Cirectiorn: z
fatnway
Direct Ingesticn Rate C.C000E+CC [1/hr]
Fractlon releasec tTo alr: 7.0C0E-CZ
Removab.e fraction 2.000E-CL
Tirme to Remove: .CCOE+04 [aay]
Raaon Re_ease FTractlion C.CCOE-00
Dose Ccrversion raczors
Ingestion Irhalation External Externa: Submersicn
(Surface) (Vciume)
pCi/m2] imrem/pCi; ‘mrem/pCi] ‘mrem/vyr/ ‘mrem/vr/ [mrem/vyr/
(pCi/m2) ! (eCi/m3) . (pCi/m3)!}
U-238 1.03C=Z-02 Z2.c%0z~-04 1.:8028-01 2.530E-0¢ §.5202-08 1.
U-235 £.55C02-02 2.¢70z2-04 1.2302-02 1.950=2-05 4,.7402-07 S,
G-2234 1.0C0C=Z+0C Z.830z-94 1.3202-0% 3.750=z-G8 2.520E-1C 8.
°A-231 4.55C02-02 1.06C0E-02 1.280E+400 4.760E-0¢ 1.28C0E-07 2.
TH-230 1.00C=Z+C0 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.
AC-227 4.550zZ-C2 2.48C0E-02 6.720E+0C 4.530E-C5 1.2¢0E-0¢ 2.
FL-2C26 1.0002+00 Z.3202-03 8.60CE-03 1.940E-04 7.020E-0¢ ~.
PR-2.0 Z.COC=+0C0 7.27C2-03 2.320E-C2 4.,140E-07 3.8202-0% z.

€C0=-04
030E-0¢
92Ce-C7
Cl0zZ-04
C40z-0¢
160E-C3
0&CE-CZ
430Z-C5



** RESRAD-BUILD Program Cutput, Version 3.0 12/18/01 16:37 Page: 1- 1

Title : 4.5 sgq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 0.000000 years
Assessment for Time: 1

Time =0.00E+00 yr

Source Information

Source 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:4.50E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 7.000E-C2
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 {day]}
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
U-235 4.533E-02
U-234 9.963E~-01
PA-231 4.533E~02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01



** RESRAD-BUILD Program Jutput, Version 3.0
e 4.5 sgm U series, planar source, ANL
Invut Fite @ A\WCEILI~INCS TU.INPEvaiuvation Ti
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1
1 4.52-36 4.32-0¢
£.52-06 4.32-06




** RESRAD-BUILD Program OQOutput,

Version 3.0 12/18/01 16:37 Page: 1- 3 7o
Tizle : 4.5 sg m U series, planar source, ANL de
Irput File A:\WCEILI~1\C4 U.INPEvaluation Time: 0.000000 years
Pathway Detail of Doses
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
i 3.79E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10
Tctal 3.79E-06 5.262-13 6.43E-13

7.18E~-07 7.91E-16 1.21E-10
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ESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 2- 1
ie : 4.5 sgm U series, planar source, ANL de
t File : A:\WCEILI~1\C4 U.INPEvaluation Time: 1.00000 yvears

Assessment for Time: 2
Time =1.00E+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:4.50E+00 [m2] Direction: z
Pathway

Direct Ingestion Rate: 0.000E+00 [1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 0.000E+00

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.8390E-01
AC-227 4.500E-02
RA-226 9.8%90E-01
PB-210 9.890E-01

Xe}
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 2- 11 x>
Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~I\C4 U.INPEvaluation Time: 1.00000 years
Pathway Detall of Doses
{mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.76E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10
Total 3.76E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10
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~* RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:37 Page: 3- 1 : 13 **

Title : 4.5 sgm U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 3.00000 years
= Assessment for Time: 3 =
= Time =3.00E+00 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:4.50E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr}
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+0Q0
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
U-235 4,434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC~227 4.434E-02
RA-226 9.744E-01
PB-210 9.744E~01
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16:37 Page:
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 3- 3 : 15 *x*
Title : 4.5 sg m U series, planar source, ANL de
Inmput File : A:\WCEILI~I\C4 U.INPEvaluation Time: 3.000600 years

Pathway Detail of Doses

[mrem]
Scuzce 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.71E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10

Total 3.71E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10
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** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:37 Page:

4- 1

years

{m]

Direction: =z

Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 10.0000
= Assessment for Time: 4 =
= Time =1.00E+01 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00
Geometry:: Type: Area Area:4.50E+00 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2}
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01

17 *x



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:
Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~I1\C4_U.INPEvaluation Time: 10.0000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Total
1
Receptor 1 4.2E-06 4.2E-06

Total 4.2E-06 4.2E-06

4- 2

years

18 **




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 4- 3 : 19 **
Title : 4.5 sgq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 10.0000 years

— Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.51E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E-10
Total 3.51E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16 1.21E~10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:

Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~I\C4 U.INPEvaluation Time: 10.0000

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

U-238 1.478-07 1.47E-07
U-234 3.02E-12 3.02E-12
TH-230 3.42E~-16 3.42E-16
RA-226 7.26E-18 7.26E-18
PB-210 5.23E-21 5.23E-21
5-235

U-235 1.85E-08 1.85E-08
PA-231 1.05E-11 1.05E-11
AC-227 8.64E-12 8.64E-12
U-234

U-234 1.01E-07 1.01E-07
TH-230 2.29E-11 2.29E-11
RA-226 7.28E-13 7.28E-13
PB-210 6.88E-16 6.88E-16
PA-231

PA-231 4.72E-08 4.72E-08
AC-227 7.35E-08 7.35E-08
THEH-230

TH-230 2.43E-07 2.43E-07
RA-226 1.54E-08 1.54E-08
PB-210 2.12E8-11 2.12E-11
AC-227

AC-227 1.85E-07 1.85E-07
RA-226

RA-226 3.37E-06 3.37E-06
PB-210 8.80E-09 8.80E-09
PB-210

P3-210 2.29E-08 2.29E-08

4- 4

years

20 * *



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:

5- 1

years

[m]

Direction: =z

Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4_U.INPEvaluation Time: 30.0000
= Assessment for Time: 5 =
== Time =3.00E+01 yr —
Source Information
Source 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00
Geometry:: Type: Area Area:4.50E+00 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01

21 * %



*x RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:
Title : 4.5 sgq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 30.0000

RESRAD-BUILD Dose Tables

|11
1]

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 3.0E-06 3.0E-06
Total 3.0E-06 3.0E-06

5- 2

years

22 * %




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 5- 3 : 23 *x*
Title : 4.5 sq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 30.0000 years

RN Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.04E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Teotal 3.04E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:
4.5 sq m U series, planar source, ANL de

Title

Input File

Source:

A:\WCEILI~1\C4 U.INPEvaluation Time: 30.0000

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

PA-231
pPA-231
AC-227

TH-230
TH~230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

_oewww;m

1

.20E-08
.39E-13
.28E-17
.53E-16
.31E-19

1.25E-08

[\

.45E-12

6.82E-12

U0 W

w

.92E-09
.59E-13
.29E-12
.78E-15

.79E-09

1.82E-08

w

.76E-09
.84E-08
.87E-11
.11E-08

.89E-06
.67E-09

.89E-09

=W w W,

N

w oW

=

w

Nuclide Detail of Doses

[mrem]

Total

.20E-08
.39E-13
.28E-17
.53E-16
.31E-19

.25E-08
.45E-12
.82E-12

.92E-09
.59E-13
.29E-12
.78E-15

.79E-09
.82E-08

.76E-09
.84E-08
.87E-11
.11E-08

.89E-06
.67E-09

.89E-09

5- 4

years

24 * Kk



== RESRAD-BUILD Program Output,
Title : 4.5 sq m U series, planar source,

Version 3.0 12/18/01
ANL de

Input File : A:\WCEILI~1\C4 U.INPEvaluation Time:

16:37 Page: 6- 1

70.0000 years

|

Assessment for Time:

6

Time =7.00E+01 yr

|

Source Information

Source: 1

Location:: Room : 1 x:
Geometry:: Type: Area
Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination::

Nuclide

U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210

3.00 y:

Area:4.50E+00

0.000E+00
7.000E-02

3.00

0.000E+00

1.000E+04

Concentration

[pCi/m2}

8

QO O W 00 W o W

.000E-01
.640E-02
.000E-01
.640E-02
.000E-01
.640E-02
.000E-01
.000E-01

z: 0.00 [m]
[m2] Direction: =z

[1/hr]

[day]

25 * *



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:37 Page: 6- 2
tie : 4.5 sq m U series, planar source, ANL de

haad
4

n

R
T

put File

eceptor
otal

1

A:\WCEILI~1\C4 U.INPEvaluation Time: 70.0000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem}

Source Total

1
3.0E-06 3.0E-06
3.0E-06 3.0E-06

years

26 * Kk




** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:37 Page: 6- 3 : 27 **
Title : 4.5 sgq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4 U.INPEvaluation Time: 70.0000 years

S Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 3.04E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 3.04E-06 0.00E+00 0.00E+00C 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page:
4.5 sg m U series, planar source, ANL de

Title

Irnput File

Source:

A:\WCEILI~1\C4 U.INPEvaluation Time: 70.0000

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

Pa-231
PA-231
AC-227

TH-230
TH-230
RA-226
PBR-210

AC~227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

W = = Ww

[N O I

U N =W

1

.20E-08
.83E-13
.75E~-16
.88E-15
.03E-18

.25E-08
.66E-12
.63E-11

.92E-09
.75E~-12
.81E-11
.54E-~-14

3.79E-09

[\

[ee]

.62E-08
.76E-09
.80E-08
.26E-10
.10E-09

.84E-06
.10E-08

.41E-09

w = = 3 W

[N B

w N =W

3]

[e )

Nuclide Detail of Doses

[mrem]

Total

.20E-08
.83E-13
.75E-16
.88E-15
.03E-18

.25E-08
.66E-12
.63E-11

.92E-09
.75E-12
.81E-11
.54E-14

.79E-09
.62E-08

.76E-09
.80E-08
.26E-10
.10E-09

.84E-06
.10E-08

.41E-09

6- 4

years

28 **




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: F-
Title : 4.5 sgq m U series, planar source, ANL de
Input File : A:\WCEILI~1\C4_U.INP

—
—_— RESRAD-BUILD Dose (Time) Tables —
Receptor Doses Received for the Exposure Duration
(mrem)
Evaluation Time [yr}
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 4.51E~06 4.48E-06 4.43E-06 4.23E-06 3.04E-06 3.04E-06

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
4.51E-06 4.49E-06 4.43E-06 4.24E-06 3.05E-06 3.05E-06

1

29 * *



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0~ 0 : 1 **
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\C9_U.INP

RESRAD-BUILD Table of Contents

Input Parameters.. ... it incnennennes 0-1

For Each Time (I) ... iiiet e nannan
Time Specific Parameters.............. I-1
Receptor-Source Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail...........cooo.. I-4

Full SUMMETY. ..ottt irennnsnenneens F-1



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 1 * %
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~I\CS9 U.INP
—— RESRAD-BUILD Input Parameters =
Number of Sources : 1
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.300000E-01
Receptor Information
Receptor Room X y z FracTime Inhalation Ingestion (Dust)
[m] [m] [m] [m3/day] [m2/hr]
1 1 3.000 3.000 1.000 1.000 3.36E+01 1.10E-04

== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
[g/cm3] [em]

1 1 2.40E+00 O0.00E+00 Concrete




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 2 : 3

m

7+
o

ie : 9 sg m U series, planar source, ANL defa

nput File : A:\WCEILI~1\C9 U.INP

Building Information

Building Air Exchange Rate: 1.00E+01 1/hr

Height [m] Air Exchanges [m3/hr]

Area [m2]
KAk kEk ko h Kk Ik * ok kk ok kkokkkok ok k ok ok ok okok ok ok

* *
* *
* <=Q01: 1.01E+03
Hl: 2.800 * Room 1 * Q10 : 1.01E+03

*  LAMBDA: 1.00E+01 *

Area 36.000 * *
* *
Kk ok k ok ok ok Kk ok ok ok ok ok k ok ko k ok ok ok ko k ok ok k ok ke ok K

Deposition velocity: 2.70E-03 [m/s] Resuspension Rate: 1.40E-05 [1l/s]

* %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 3 : 4 *x

Title
Input File

9 sg m U series, planar source,
A: \WCEILI~1\C9_U . INP

ANL defa

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00[m]
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)]
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factors

Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/

(pCi/m2)] (pCi/m3)] (pCi/m3)]

U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04

U-235 4.550E-02 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04

U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07

PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04

TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06

AC-227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03

RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02

PB-210 1.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program OQutput, Version 3.0 12/18/01 16:27 Page:

s1tie

Input File

Source:

9 sgq m U series, planar source,

ANL defa

1- 1

years

{m]

Direction: z

A:\WCEILI~I\CY_U.INPEvaluation Time: 0.000000
== Assessment for Time: 1 =
= Time =0.00E+00 yr e
Source Information
1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00
Geometry:: Type: Area Area:9.00E+00 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 ([1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day])
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
U-235 4.533E-02
U-234 9.963E-01
PA-231 4.533E-02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01

* %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page:
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 0.000000

RESRAD-BUILD Dose Tables

N
11

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 7.2E-06 7.2E-06
Total 7.2E-06 7.2E-06

1- 2

years

* %



*> RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 1- 3 Toxx
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\C9 U.INPEvaluation Time: 0.000000 years
e Pathway Detail of Doses
[mrem]
Scurce: 1
Receptor External Deposition Immersion 1Inhalation Radon Ingestion
1 5.77E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10
Total 5.77E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E~-10



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:27 Page:
9 sq m U series, planar source, ANL defa
A:\WCEILI~1\CS U.INPEvaluation Time: 0.000000

Title

Input File

Source:

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
J-234
TH-230
RA-226
PB-210

PA-231
PA-231
AC-227

TH-230
TH-230
RA-226
P3-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

O W NN

(o= Ne BN V]

(62 E2 IR NS\

(Xe]

1

.72E-07
.85E-13
.08E-18
.98E-21
.00E+00

.18E-08
.80E-13
.41E-14

.01E-07
.18E-12
.41E-15
.75E-19

.27E-08
.92E-09

.84E-07
.20E-09
.91E-13
L.97E-07

.56E-06
.7%E-10

.66E-08

O W NN

w

Nuclide Detail of Doses

[mrem]

Total

.72E-07
.85E-13
.08E-18
.98E-21
.00E+00

.18E-08

9.80E-13

(G2 G I AN

~J WO

.41E-14

.01E-07
.18E-12
.41E-15
.75E-19

.27E-08
.92E-09

.84E-07
.20E-09
.91E-13
.97E-07

.56E-06
.79E-10

.66E-08

1- 4

years

* %,




=* RESRAD-BUILD Program Output,

Title

Input File

Source:

9 sq m U series, planar source,

ANL defa

A:\WCEILI~1I\CS _U.INPEvaluatiocn Time:

Version 3.0 12/18/01 16:27 Page: 2- 1

1.00000 years

| ]

Assessment for Time:
Time =1.00E+00 yr

2

Source Information

1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day)
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01

* *



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 2- 2
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 1.00000 years

RESRAD-BUILD Dose Tables

1]
ay

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 7.2E-06 7.2E-06
Total 7.2E-06 7.2E-06

10 * *



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 2- 3 : 11 **
Title : 9 sgm U series, planar source, ANL defa
Input File : A:\WCEILI~1\CO9 U.INPEvaluation Time: 1.00000 years

Pathway Detail of Doses

{mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.72E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10

Total 5.72E-Q6 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 2- 4 : 12 *x*
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 1.00000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

U-238 2.71E-07 2.71E-07
U-234 8.55E-13 8.55E-13

TH-230 1.54E~17 1.54E-17
RA-226 4.59E-20 4.59E-20

PB-210 3.25E-24 3.25E-24
U-235

U-235 3.16E-08 3.16E-08

PA-231 2.94E-12 2.94E-12
AC-227 4.17E-13 4.17E-13
U-234

U-234 2.01E-07 2.01E-07

TH-230 6.53E-12 6.53E-12

RA-226 2.69E-14 2.69%9E-14

pPR-210 5.13E-18 5.13E-18
PA-231

PA-231 9.27E-08 9.27E-08
AC-227 2.35E-08 2.35E-08
TH-230

TH-230 4.84E-07 4.84E-07
RA-226 3.58E-09 3.58E-09

PB-210 9.46E-13 O9.46E-13
AC-227

AC-227 4.81E-07 4.81E-07
RA-226

RA-226 5.51E-06 5.51E-06
PB-210 2.60E-09 2.60E-09
PB-210

pB-210 5.47E-08 5.47E-08



~* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 1 : 13 **
Title : 9 sqg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS U.INPEvaluation Time: 3.00000 years

Assessment for Time: 3 =
Time =3.00E+00 yr =

|

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
i U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.434E-02
RA-226 9.744E-01
PB-210 9.744E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 2 : 14 *x
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~I\CS U.INPEvaluation Time: 3.00000 years

RESRAD~BUILD Dose Tables

1]
|11

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 7.1E-06 7.1E-06
Total 7.1E-06 7.1E-06




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 3 : 15 *=*
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS U.INPEvaluation Time: 3.00000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.64E-06 1.05E-12 1.29E~-12 1.44E-06 1.58E-15 2.42E-10

Total 5.64E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 4 : 16 **
Title : 9 sgq m U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 3.00000 years

Nuclide Detail of Doses

[mrem]
Scource: 1

Nuclide Receptor Total

1

U-238

U-238 2.69E-07 2.69E-07
U-234 1.99E-12 1.99E-12
TH-230 7.72E-17 7.72E-17
RA-226 4.55E-19 4.55E-19
PB-210 1.30E-22 1.30E-22
U-235

U~235 3.12E-08 3.12E-08
PA-231 6.85E~12 6.85E-12
AC-227 2.04E-12 2.04E-12
U-234

U-234 2.01E-07 2.01E-07
TH-230 1.52E~11 1.52E-11
RA-226 1.32E-13 1.32E-13
PB~210 5.09E-17 5.0%E-17
PA-231

PA-231 9.25E-08 9.25E-08

AC-227 5.31E-08 5.31E-08
TH-230
TH-230 4.84E-07 4.84E-07
RA-226 8.23E-09 8.23E-09
PB-210 4.62E-12 4.62E-12
AC-227
AC-227 4.50E-07 4.50E-07
. RA-226
RA-226 5.43E-06 5.43E-06
P3-210 5.86E-09 5.86E-09
PB-210
PB-210 5.11E-08 5.11E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 4- 1 : 17 **
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~1\C9_U.INPEvaluation Time: 10.0000 years

Assessment for Time: 4
Time =1.00E+01 yr

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E~01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC~227 4.201E-02
RA-226 9.233E-01
PBR-210 9.233E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page:
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS _U.INPEvaluation Time: 10.0000

RESRAD-BUILD Dose Tables

1]
11

Source Contributions to Receptor Doses

[mrem)

Source Total
1
Receptor I° 6.8E-06 ©6.8E-06
Total 6.8E-06 6.8E-06

4- 2

years

18 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 4- 3 : 19 **
Title : 9 sgq m U series, planar source, ANL defa

Input File : A:\WCEILI~1\C9 U.INPEvaluation Time: 10.0000 years
— Pathway Detail of Doses
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 5.34E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10

Total 5.34E-06 1.05E-12 1.29E-12 1.44E-06 1.58E-15 2.42E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page:

Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS9 U.INPEvaluation Time: 10.0000

Nuclide Detail of Doses

[mrem])
Source: 1

Nuclide Receptor Total

1

U-238

U-238 2.64E-07 2.64E-07
U-234 5.97E-12 5.97E-12
TH-230 6.82E-16 6.82E-16
RA-226 1.10E-17 1.10E-17
PB-210 9.21E-21 9.21E-21
U-235

U-235 3.00E-08 3.00E-08
PA~231 2.05E-11 2.05E-11
AC-227 1.67E-11 1.67E-11
U-234

U-234 2.01E-07 2.01E-07
TH-230 4.57E-11 4.57E-11
RA-226 1.11E-12 1.11E-12
PB-210 1.21E-15 1.21E-15
PA-231

PA-231 9.22E-08 9.22E-08
AC-227 1.42E-07 1.42E-07
TH-230

TH-230 4.84E-07 4.84E-07
RA-226 2.34E-08 2.34E-08
pPB-210 3.73E-11 3.73E-11
AC-227

AC-227 3.58E-07 3.58E-07
RA-226

RA-226 5.13E-06 5.13E-06
PB-210 1.55E-08 1.55E-08
PB-210

PR-210 4.03E-08 4.03E-08

4- 4

years

20 * %




** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 5- 1 : 21 *x*
Title : 9 sgq m U series, planar source, ANL defa
Input File : A:\WCEILI~1\C9 U.INPEvaluation Time: 30.0000 years

Assessment for Time: 5
Time =3.00E+01 yr

| ]

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m}
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
U-238 8.000E-01
o U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 5- 2 : 22 **
Title : 9 sq m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS U.INPEvaluation Time: 30.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total

1
L

Receptor 1 4.6E-06 4.6E-06
Total 4.6E-06 4.6E-06



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page:

Title : 9 sq m U series, planar source, ANL defa

5- 3 : 23 **

Input File : A:\WCEILI~I\CS U.INPEvaluation Time: 30.0000 years
Pathway Detail of Doses
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 4.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 4.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program OQOutput, Version 3.0 12/18/01 16:28 Page: 5- 4 : 24 *x*
Title : 9 sgm U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 30.0000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

U-238 7.89E-08 7.89E-08
U-234 5.01E-13 5.01E-13
TH-230 4.85E-17 4.85E-17
RA-226 2.32E-16 2.32E-16
PB-210 1.93E-19 1.93E-19
U-235

C-235 1.89E-08 1.89E-08
PA-231 3.70E-12 3.70E-12
AC-227 1.04E-11 1.04E-11
G-234

U-234 5.80E~09 5.80E-09
TH-230 1.12E-12 1.12E-12
RA-226 8.04E-12 8.04E-12
PB-210 8.56E-15 8.56E~15
PA-231

PA~231 5.73E-09 5.73E-09

AC~227 2.77E-08 2.77E-08
TE-230

TH-230 4.08E-09 4.08E-09
RA-226 5.84E-08 5.84E-08

PB-210 8.69E-11 8.69E-11
AC-227

AC~-227 1.69E-08 1.69E-08
RA-226

RA-226 4.39E-06 4.39E-06

PB-210 1.136-08 1.13E-08
PB-210

pPB-210 7.24E-09 7.24E-09




** RESRAD-BUILD Program Output

, Version 3.0 12/18/01 16:28 Page:

6- 1

Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~I\C9 U.INPEvaluation Time: 70.0000 years
— Assessment for Time: 6 ——
=== Time =7.00E+01 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:9.00E+00 [m2] Direction: =z
Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination:: Nuclide

U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210

0.000E+00 [1/hr]
7.000E-02
0.000E+00
1.000E+04 [day]

Concentration
[pCi/m2]

8

CoO CO W 00 W o W

.000E-01
.640E-02
.000E-01
.640E-02
.000E-01
.640E-02
.000E-01
.000E-01

25 *x



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page:
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\CS U.INPEvaluation Time: 70.0000

RESRAD-BUILD Dose Tables

|11
1]

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 4_.6E-06 4.6E-06
Total 4.6E-06 4.6E-06

6- 2

years



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 6- 3 : 27 *x*
Title : 9 sg m U series, planar source, ANL defa

Input File : A:\WCEILI~1\C9 U.INPEvaluation Time: 70.0000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 4.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 4.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:28 Page:

Title : 9 sgq m U series, planar source, ANL defa
Input File : A:\WCEILI~I\CY9 U.INPEvaluation Time: 70.0000

Nuclide Detail of Doses

[mrem]

[y

Source:

Nuclide Receptor Total

1

J-238

U-238 7.89E-08 7.8%E-08
U-234 1.16E-12 1.16E-12
TH-230 2.59E-16 2.59E-16
RA-226 2.85E-15 2.85E-15
PB-210 4.48E-18 4.48E-18
U-235

U-235 1.89E-08 1.89E-08
PA-231 8.55E-12 8.55E-12
AC-227 4.00E-11 4.00E-11
U-234

U-234 5.79E~-09 5.79E-09
TH-230 2.59E-12 2.59E-12
RA-226 4.27E-11 4.27E-11
PB-210 8.21E-14 8.21E-14
PA-231

PA-231 5.72E-09 5.72E-09
AC-227 3.98E-08 3.98E-08
TH-230

TH-230 4.08E-09 4.08E-09
RA-226 1.34E-07 1.34E-07
PB-210 3.35E-10 3.35E-10
AC-227

AC-227 4.71E-09 4.71E-09
RA-226

RA-226 4.32E-06 4.32E-06
PB-210 1.63E-08 1.63E-08
PB-210

PB-210 2.09E-09 2.09E-09

6- 4

years

28 * %k



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: F-
Title : 9 sg m U series, planar source, ANL defa
Input File : A:\WCEILI~1\C9_U.INP

RESRAD-BUILD Dose (Time) Tables

1]
11

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]

0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 7.20E-06 7.16E-06 7.07E-06 6.78E-06 4.63E-06 4.63E-06

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
7.21E-06 7.16E-06 7.08E-06 6.78E-06 4.63E-06 4.63E-06

1

29 * %



*~ RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 0- 0 : 1 **
Title : 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.IN

RESRAD-BUILD Table of Contents

1]
1]

Input ParametersS. .. ... v e rineereneeennns 0-1

For Each Time (I) ... iinininnnnrnennnnn
Time Specific Parameters.............. I-1
Receptor-Source Dose SUMMAYV...oeoowa. I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full SUMMALY ..ttt ittt ittt aetennnannas F-1



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 0- 1 *x
Title : 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.IN
= RESRAD-BUILD Input Parameters =
Number of Sources 1
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.300000E-01
Receptor Information
Receptor Room X 3% z FracTime Inhalation Ingestion(Dust)
(m] [m] [m] [m3/day] [m2/hr]
1 1 3.000 3.000 1.000 1.000 3.36E+01 1.10E-04

== Receptor-Source Shielding Relationship ===

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 1 2.40E+00 O0.00E+00 Concrete



~* RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:14 Page: 0- 2 : 3

Title : 18 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.IN

Building Information

Building Air Exchange Rate: 1.00E+01 1/hr

Height [m] Air Exchanges [m3/hr]

Area [m2]
LRSS RS ESEEEE R EEEEEEEEEEEEREEEE

* *
* *

*
Hi: 2.800 * Room 1 *
*  LAMBDA: 1.00E+01 *
Area 36.000 * *
* *
khkkkkkhkkkhkkhkhkkkkhkkdkkdkohkkdkkhdkhkksh

<=Q01:

1.01E+03
Q10 : 1.01E+03

Deposition velocity: 2.70E-03 [m/s] Resuspension Rate: 1.40E-05 [1/s]

* %



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:14 Page: 0- 3 4 *x
Title 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18_U.IN ’
Source Information
Source: 1
Location:: Room 1 x: 3.00 y: 3.00 =z: 0.00[m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2} [mrem/pCi} [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (pCi/m3)] (pCi/m3)]
U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E~-04
U-235 4 .550E-02 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 4 .550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program QOutput, Version 3.0 12/18/01 16:14 Page:

1- 1

years

{m]

Direction: =z

Title 18 sg m U series, planar source, ANL def
Input File A:\WCEILI~1\C18 U.INEvaluation Time: 0.000000
= Assessment for Time: 1 =
—_— Time =0.00E+00 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00
Geometry:: Type: Area Area:1.80E+01 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[PCi/m2]
U-238 9.963E-01
h U-235 4.533E-02
U-234 9.963E-01
PA-231 4.533E-02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01

* ok



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page:
Title : 18 sgqm U series, planar source, ANL def
Input File : A:\WCEILI~1\C18_U.INEvaluation Time: 0.000000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Total
1
Receptor 1 1.1E-05 1.1E-05

Tctal 1.1E~-05 1.1E-05

1- 2

years



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page:

1- 3 : 7 %%

Title : 18 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 0.000000 years
R Pathway Detail of Doses
[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.13E-06 2.10E-12 2.57E-12 2.87E-06 3.16E~15 4.84E-10

Total 8.13E-06 2.10E-12 2.57E-12 2.87E-06 3.16E-15 4.84E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page:
18 sg m U series, planar source, ANL def
A:\WCEILI~1\C18 U.INEvaluation Time: 0.000000

Title

Irput File

Source:

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U~235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
rB-210

FA-231
PA-231
AC-227

TH-230
TE-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

O~ o Uobn

1

.85E-07
.63E-13
.15E-18
.02E-21
.00E+00C

4.96E-08

[

=g W

.91E-12
.63E-13

.98E-07
.34E-12
.64E-15
.00E-18

1.81E-07

.53E-08
.65E-07
.70E-09
.33E-13
.61E-07

.84E-06
.53E-08

.87E-08

O~ oy O

(e

Nuclide Detail of Doses

[mrem]

Total

.85E-07
.63E-13
.15E-18
.02E-21
.00E+00

.96E-08

1.91E-12
1.63E-13

o~J s W

[

.98E-07
.34E-12
.64E-15
.00E-18

.81E-0Q07
.53E-08

.65E-07
.70E-09
.33E-13
.61E-07

.84E-06
.53E-09

.87E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01
18 sg m U series, planar source,
B:\WCEILI~1\C18 U.INEvaluation Time:

Title

Input File

Source:

ANL def

16:14 Page: 2- 1

1.00000 years

Assessment for Time:
Time =1.00E+00 yr

2

|

Source Information

1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m}
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.,500E-02
RA-226 9.890E-01
PB-210 9.890E-01

* Kk



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 2- 2
Title : 18 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 1.00000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 1.1E-05 1.1E-05
Total 1.1E-05 1.1E-05

10 * %

T



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 2- 3
Title : 18 sg m U series,

Input File

Source: 1
Receptor
1
Total

External
8.07E-06
8.07E-06

planar source,
: A:\WCEILI~1\C18 U.INEvaluation Time:

ANL def

Pathway Detail of Doses

Deposition Immersion

2.10E-12
2.10E-12

[mrem]

2.57E-12
2.57E-12

11 * x

1.00000 years
Inhalation Radon Ingestion
2.87E-06 3.16E-15 4.84E-10
2.87E-06 3.16E-15 4.84E~-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 2- 4 : 12 *x*
Title : 18 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 1.00000 years

Nuclide Detail of Doses

[mrem]
curce: 1

Nuclide Receptor Total

1

U-238

U-238 4.84E-07 4.84E-07
C-234 1.69E-12 1.69E-12
TH-230 3.08E-17 3.08E-17
RA-226 6.48E-20 6.48E-20
PB-210 5.66E-24 5.66E-24
U-235

U-235 4.93E-08 4.93E-08
PA-231 5.74E-12 5.74E-12
AC-227 8.07E-13 8.07E-13
U-234

U-234 3.98E-07 3.98E-07
TH-230 1.30E-11 1.30E-11
RA-226 3.79E~-14 3.7%9E-14
PB-210 8.95E-18 8.95E-18
pa-231

PA-231 1.81E-07 1.81E-07

AC-227 4.55E-08 4.55E-08
TE-230

TH=-230 9.65E-07 9.65E-07
RA-226 5.06E-09 5.06E-09

PB-210 1.65E-12 1.65E-12
AC-227

AC-227 9.31E-07 9.31E-07
RA-226

RA-226 7.78E-06 7.78E-06

PB-210 4.54E-09 4.54E-09
P3-210

?B-210 9.54E-08 9.54E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 3~ 1

Title 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 3.00000 years
== Assessment for Time: 3 =
= Time =3.00E+00 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2)
U-238 9.744E-01
B U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.434E-02
RA-226 9.744E-01
PB-210 9.744E-01

13 **



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:14 Page: 3- 2 : 14 **
Trtle : 18 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1I\C1l8 U.INEvaluation Time: 3.00000 years

RESRAD-BUILD Dose Tables

Scource Contributions to Receptor Doses

[mrem]
Source Total
1
Receptor 1 1.1E-05 1.1E-05

Total 1.1E-05 1.1E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 3- 3 : 15 **
Title : 18 sgq m U series, planar source, ANL def

Input File : A:\WCEILI~1\Cl18 U.INEvaluation Time: 3.00000 years
N Pathway Detail of Doses
[mrem]

Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 7.95E-06 2.10E-12 2.57E-12 2.87E-06 3.16E-15 4.84E-10
Total 7.95E-06 2.10E-12 2.57E-12 2.87E-06 3.16E-15 4.84E-10



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 16:14 Page: 3- 4 : 16 *~*
Title : 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1I\C18 U.INEvaluation Time: 3.00000 years

Nuclide Detail of Doses

[mrem)
Source: 1

Nuclide Receptor Total

1

U-238

U-238 4.82E-07 4.82E-07
U-234 3.94E-12 3.94E-12
TH-230 1.54E-16 1.54E-16
RA-226 6.43E-19 6.43E-19
PB-210 2.27E-22 2.27E-22
U-235

U-235 4.88E-08 4.88E-08
PA-231 1.34E-11 1.34E-11
AC-227 3.96E-12 3.86E-12
U-234

U-234 3.97E-07 3.97E-07
TH-230 3.04E-11 3.04E-11
RA-226 1.87e8-13 1.87E-13
PB-210 8.88E-17 8.88E-17
PA-231

PA-231 1.81E-07 1.81E-07
AC-227 1.03E-07 1.03E-07
TH-230

TH-230 9.65E-07 9.65E-07
RA-226 1.16E-08 .16E-08

PB-210 8.06E-12 8.06E-12
AC-227

AC-227 8.72E-07 8.72E-07
RA-226

RA-226 7.66E~06 7.66E~06

PB-210 1.02E-08 1.02E-08
PB-210

P2-210 8.92E-08 8.92E-08

e}



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4- 1 : 17 *x*
Title : 18 sqgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 10.0000 years

Assessment for Time: 4
Time =1.00E+01 yr

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4,201E-02
RA-226 9.233E-01
PBR-210 9.233E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4- 2 : 18 *x
Title : 18 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 10.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 1.0E-05 1.0E-05
Total 1.0E-05 1.0E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4-

Title

Input File

Source:

Receptor

Total

1

18 sgq m U series,

External
7.53E-06
7.53E-06

planar source,
A:\WCEILI~1\C18 U.INEvaluation Time:

ANL def

Pathway Detail of Doses

Deposition Immersion

2.10E-12
2.10E-12

[mrem)

2.57E-12
2.57E-12

3 19 **

10.0000 years
Inhalation Radon Ingestion
2.87E-06 3.16E-15 4,84E-10
2.87E-06 3.16E-15 4,84E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page:

izle : 18 sg m U series, planar source, ANL def
nput File : A:\WCEILI~1\Cl18 U.INEvaluation Time: 10.0000

Nuclide Detail of Doses

[mrem]
Source: 1
Nucliide Receptor Total
1
U-238
U-238 4.75E-07 4.75E-07
U-234 1.186-11 1.18E-11
TH-230 1.36E-15 1.36E-15
RA-226 1.56E-17 1.56E-17
PB-210 1.62E-20 1.62E-20
U-235
U-235 4.71E-08 4.71E-08
P2-231 4.01E-11 4.01E-11
AC-227 3.25E-11 3.25E-11
U-234
U-234 3.97E-07 3.97E-07
TH-230 9.11E-11 9.11E-11
RA-226 1.56E-12 1.56E-12
PB-210 2.12E-15 2.12E-15
PA-231
PA-231 1.80E-07 1.80E-07
AC-227 2.76E-07 2.76E-07
TE~-230

TH-230 9.64E-07 9.64E-07
RA-226 3.30E-08 3.30E-08
PB-210 6.54E-11 6.54E-11
AC-227

AC-227 6.95E-07 6.95E-07
RA-226

RA-226 7.24E-06 7.24E-06
PB-210 2.72E-08 2.72E-08
PB-210

PB-210 7.06E-08 7.06E-08

4- 4

years

20 * %



*%x RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 5- 1
Title : 18 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18_U.INEvaluation Time: 30.0000 years
= Assessment for Time: 5 =
= Time =3.00E+01 yr —_
Source Information
Scurce: 1
Location:: Room : 1 X: 3.00 y: 3.00 z: 0.00 [m]}
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01

21 * ok



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 5- 2
Title : 18 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 30.0000 years

RESRAD-BUILD Dose Tables

1]
1]

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 6.5E~06 6.5E-06
Total 6.5E-06 6.5E-06

22 * %



** RESRAD-BUILD Program OQutput, Version 3.0 12/18/01 16:15 Page: 5-

Title

Input File

Source:

Receptor

Total

1

18 sg m U series,

External
6.52E-06
6.52E-06

planar source,
A:\WCEILI~1\C18_U.INEvaluation Time:

ANL def

Pathway Detail of Doses

[mrem]

Deposition Immersion

0.00E+00
0.00E+00

0.00E+00
0.00E+00

3 23 *x*

30.0000 years
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+0O 0.00E+00



** RESRAD-~BUILD Program Output, Version 3.0 12/18/01 16:15 Page:

Title : 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 30.0000

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

U-238 1.11E-07 1.11E-0Q7
U-234 6.7%E-13 6.79E-13
TH-230 6.56E-17 6.56E-17
RA-226 3.27E-16 3.27E-16
PB-210 2.63E-19 2.63E-18
U-235

U-235 2.66E-08 2.66E-08
PA-231 5.17E-12 5.17E-12
AC-227 1.46E-11 1.46E-11
U-234

U-234 7.85E-09 7.85E-09
TH-230 1.52E-12 1.52E-12
RA-226 1.13E-11 1.13E-11
PB-210 1.17E-14 1.17E-14
PR-231

PA-231 8.00E-09 8.00E-09

AC-227 3.91E-08 3.91E-08
TH-230

TH-230 5.53E-09 ©5.53E-09

RA-226 8.24E-08 8.24E-08

PB-210 1.18e-10 1.18E-10
AC-227

AC-227 2.38E-08 2.38E-08
RA-226

RA-226 6.20E-06 6.20E-06

PB-210 1.55E-08 1.55E-08
PB-210

P3-210 8.86E-09 9.86E-09

5- 4

years

24 * *



*>x RESRAD-BUILD Program OQutput, Version 3.0 12/18/01 16:15 Page: 6- 1 : 25 **
Title : 18 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 70.0000 years

Assessment for Time: ©6
Time =7.00E+01 yr

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 6- 2 : 26 **
Title : 18 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 70.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 6.5E-06 6.5E-06
Total 6.5E-06 6.5E-06



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 6- 3 : 27 **
Title : 18 sg m U series, planar source, ANL def

Input File : A:\WCEILI~1\C18 U.INEvaluation Time: 70.0000 years
o Pathway Detail of Doses
[mrem]
Scurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 6.52E~-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 6.52E-06 0.00E+00 0.00E+0Q0 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page:
18 sg m U series, planar source, ANL def
A:\WCEILI~1\C18 U.INEvaluation Time: 70.0000

Title

Input File

Source:

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

PA-231
PA-231
AC-227

TH-230
TH-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

Y s WP

U= N

= oy W

o0

1

.11E-07
.57E-12
.51E-16
.02E-15
.11E-18

.66E-08
.19E-11
.64E-11

.85E-09
.51E~12
.02E-11
.12E-13

.00E-09
.62E-08

.52E-09
.89E-07
.57E-10
.64E-09

.09E-06
.21E-08

.84E-09

3 D W

[\®)

Nuclide Detail of Doses

[mrem]

Total

.11E-07
.57E-12
.51E-16
.02E-15
.11E-18

.66E-08

1.19E-11

= ooy W (@)

oo

.64E-11

.85E-09
.51E-12
.02E-11
.12E-13

.00E-09
.62E-08

.52E-09
.89E-07
.57E-10
.64E-09

.09E-06
.21E-08

.84E-09

6- 4

years

28 * *



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: F- 1 : 29 **
tle : 18 sg m U series, planar source, ANL def
put File : A:\WCEILI~I\C18 U.IN

m
i
I

i
n

RESRAD-BUILD Dose (Time) Tables

1]
|11

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]

0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 1.10E-05 1.09E-05 1.08E-05 1.04E-05 6.52E-06 6.52E-06

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 ~1.10E-05 1.09E-05 1.08E-05 1.04E-05 6.53E-06 6.53E-06



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 0 : 1 **
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 _U.IN

RESRAD-BUILD Table of Contents

11
|11

Input Parameters. .. .. iiir i erneneesnnns 0-1

For Each Time (I) ittt innnnnnnanns
Time Specific Parameters.............. I-1
Receptor-Scurce Dose Summary.......... I-2
Dose by Pathway Detail................ I-3
Dose by Nuclide Detail................ I-4

Full SUMMATLY. o i vt vt totnneenennannaonaneens F-1



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 1 : 2 **
Title : 36 sq m U series, planar source, ANL def
Irput File : A:\WCEILI~1\C36_U.IN

RESRAD-~-BUILD Input Parameters

1]
ay

Number of Sources : 1

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 2.300000E-01

Receptor Information

Receptor Room X Yy z FracTime Inhalation Ingestion (Dust)
[m} (m] [m] [m3/day] [m2/hr]
i 1 3.000 3.000 1.000 1.000 3.36E+01 1.10E-04

=== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
(g/cm3} [cm]

1 1 2.40E+00 0.00E+00 Concrete



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 2 : 3

Title : 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36_U.IN

Building Information

Building Air Exchange Rate: 1.00E+01 1/hr

Height {m] Air Exchanges [m3/hr]

Area [m2]
Ak I hkhkhkdhdkrkhk kAR Adkhhkhkhkkdhkkhk k% %k

* *
* *

* <=Q01:
H1: 2.800 * Room 1 *
* LAMBDA: 1.00E+01 *
Area 36.000 * *
* *

dodedk ok gk hk ok kok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

1.01E+403
Q10 : 1.01E+03

Deposition velocity: 2.70E-03 [m/s] Resuspension Rate: 1.40E-05 [1/s]

* %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 3 : 4 *x*

Title
Input File

36 sgq m U series,
: A:\WCEILI~1\C36 U.IN

planar source,

ANL def

Source Information

Scurce: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00[m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factors

Ingestion Inhalation External External Submersion
. (Surface) (Volume)

[pCi/m2) [mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/

(pCi/m2) ) (pCi/m3)]1 (pCi/m3) ]
U-238 1.000E+0QO 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.550E-02 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 4.550E-02 1.060E-02 1.280E+00 4,.760E-06 1.190E-07 2.010E-04
TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 4,.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+0Q0 7.270E-03 2.320E-02 4.140E-Q7 3.820E-09 1.430E-05



Direction: z

** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:
Title 36 sgq m U series, planar source, ANL def
input File : A:\WCEILI~1\C36_U.INEvaluation Time: 0.000000
= Assessment for Time: 1 =
= Time =0.00E+00 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2)
Pathway
Direct Ingestion Rate: 0.000E+00 {[1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
U-238 9.963E-01
U-235 4.533E-02
U-234 9.963E-01
PA-231 4,.533E~-02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 1- 2
Title : 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 0.000000 years

RESRAD-BUILD Dose Tables

ay
|11

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 1.6E-05 1.6E-05
Total 1.6E-05 1.6E-05

* K



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:

Title : 36 sgq m U series, planar source, ANL def

1- 3 : 7 ox*

Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 0.000000 years
T Pathway Detail of Doses
[mrem]
Scurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.07E-05 4,.21E-12 5.15E~12 5.74E-06 6.33E-15 9.68E-10

Total 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10



=* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:

Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 0.000000

Nuclide Detail of Doses

[mrem])
Source: 1

Nuclide Receptor Total

1

T-238

U-238 8.75E-07 8.75E-07
C-234 1.12E-12 1.12E-12
TH-230 1.238-17 1.23E-17
RA-226 9.30E-21 9.30E-21
PR-210 0.00E+D00 0.00E+00
U-235

U-235 7.66E-08 7.66E-08
PR-231 3.76E-12 3.76E-12
AC-227 3.17E-13 3.17E-13
U-234

U-234 7.88E-07 7.88E-07
TH-230 8.66E-12 8.66E-12
RA-226 1.01E-14 1.01E-14
PB-210 1.77E-18 1.77E-18
PA-231

PA-231 3.55E-07 3.55E-07
AC=-227 2.98E-08 2.98E-08

TH-230

TH-230 1.92E-06 1.92E-06
RA-226 2.25E-09 2.23E-0¢%
P3-210 5.90E-13 5.90E-13
AC-227

AC-227 1.87E-06 1.87E-06
RA-226

RA-226 1.04E-05 1.04E-05
PB-210 2.71E-09 2.71E-09
PR-210

PB-210 1.75E-07 1.75E-07



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:41 Page: 2- 1 : 9 **
Title : 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 1.00000 years

Assessment for Time: 2
Time =1.00E+00 yr

A

| |

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 2- 2 : 10 *=*
Title : 36 sgm U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 1.00000 years

RESRAD~-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 1.6E-05 1.6E-05
Total 1.6E-05 1.6E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 2- 3 : 11 **
Title : 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 1.00000 years

Pathway Detail of Doses

[mrem)
Scurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Total 1.07E~05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:
36 sq m U series, planar source, ANL def
Input File

Title

Source:

Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB-210

PA-231
PA-231
AC-227

TH-230
TH-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
pB-210

PB-210
PB-210

: A:\WCEILI~1\C36 U.INEvaluation Time: 1.00000

Receptor

= 0o O W

1

.74E-07
.35E-12
.14E-17
.58E-20
.00E-23

7.62E-08

= =

= oo N

w

.13E-11
.57E-12

.88E-07
.60E-11
.02E-14
.58E-17

.55E-07
.85E-08

.92E-06
.70E-09
.92E-12
.81E-06

.03E-05
.04E-09

.69E-07

= 00 Oy W 0

~J

Nuclide Detail of Doses

[mrem]

Total

.74E-07
.35E-12
.14E-17
.59E-20
.00E-23

.62E-08

1.13E-11

=

o0 N

w

.57E-12

.88E-07
.60E-11
.02E-14
.58E-17

.55E-07
.85E-08

.92E-06
.70E-09
.92E-12
.81E-06

.03E-05
.04E-09

.69E-07

2- 4

years

12 * *



** RESRAD-BUILD Program Qutput,

Version 3.0 12/18/01 15:41 Page: 3- 1

Title 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 3.00000 years
= Assessment for Time: 3 =
= Time =3.00E+00 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2) Direction: =z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.,434E-02
RA-226 9.744E-01
PB-210 9.744E-01

13 * Kk



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36_U.INEvaluation Time: 3.00000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem}

Source Total
1
Receptor 1 1.6E-05 1.6E-05
Total 1.6E-05 1.6E-05

3- 2

years

14 * Kk



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 3- 3 : 15 *x*
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~I\C36 U.INEvaluation Time: 3.00000 years

Pathway Detail of Doses

[mrem)
Source: 1 .
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.05E-05 4.21E~12 5.15E-12 5.74E-06 6.33E-15 9.68E-10

Total 1.05E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10



*>* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 3- 4 : 16 *x*
Title : 36 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 3.00000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

U-238 8.71E-07 8.71E-07
U-234 7.82E-12 7.82E-12
TH-230 3.07E-16 3.07E-16
RA-226 8.52E-19 B8.52E-19
PB-210 4.03E-22 4.03E-22
U-235

U-235 7.56E-08 7.56E-08
pPa-231 2.63E-11 2.63E-11
AC-227 7.70E~12 7.70E-12
U-234

U-234 7.88E-07 7.88E-07
TH-230 6.06E-11 6.06E-11
RA-226 2.48E-13 2.48E-13
P3-210 1.58E-16 1.58E-16
PA-231

PA-231 3.55E-07 3.55E-07

AC-227 2.00E-07 2.00E-07
TH-230

TH-230 1.92E-06 1.92E-06

RA-226 1.54E-08 1.54E-08

PB-210 1.438-11 1.43E-11
AC-227

AC-227 1.70E-06 1.70E-06
RA-226

RA-226 1.01E-05 1.01E-05

pPB-210 1.82E-08 1.82E-08
PB-210

PB-210 1.58E-07 1.58E-07



** RESRAD-BUILD Program OQutput, Version 3.0 12/18/01 15:41 Page: 4- 1
Title 36 sgq m U series, planar source, ANL def
Input File A:\WCEILI~1\C36 U.INEvaluation Time: 10.0000 years
= Assessment for Time: 4 =
= Time =1.00E+01 yr _
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01

17 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 4- 2 : 18 *~=
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 10.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 1.6E-05 1.6E-05
Total 1.6E-05 1.6E-05




** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:41 Page: 4- 3
36 sgq m U series,

Title

Input File

Source:

Receptor

Total

1

External
9.96E-06
9.96E-06

planar source,
A:\WCEILI~1\C36_U.INEvaluation Time:

ANL def

Pathway Detail of Doses

[mrem]

Deposition Immersion

4.21E-12
4.21E-12

5.15E-12
5.15E-12

19 * %

10.0000 years
Inhalation Radon Ingestion
5.74E-06 6.33E-15 9.68E-10
5.74E-06 6.33E-15 9.68E-10



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:41 Page:

Title : 36 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36_U.INEvaluation Time: 10.0000

Nuclide Detail of Doses

(mrem]

[

Scurce:

Nuclide Receptor Total

1

J-238

U-238 8.62E-07 8.62E-07
U-234 2.34E-11 2.34E-11
TH-230 2.71E-15 2.71E-15
RA-226 2.07e-17 2.07E-17
PB-210 2.88E-20 2.88E-20
J-235

J-235 7.34E-08 7.34E-08
PA-231 7.87E~11 7.87E-11
AC-227 6.33E-11 6.33E-11
U-234

U-234 7.87E-07 7.87E-07
TH-230 1.82E-10 1.82E-10
RA-226 2.07B-12 2.07E-12
PB-210 3.78E-15 3.78E-15
PA-231

PA-231 3.54E-07 3.54E-07
AC-227 5.38E-07 5.38E-07
TH5-230

TH-230 1.92E-06 1.92E-06
RA-226 4.37E-08 4.37E-08
pPB-210 1.16E-10 1.16E-10
AC-227

AC-227 1.35E-06 1.35E-06
RA-226

RA-226 9.59E-06 9.59E-06
PB-210 4.84E-08 4.84E-08
PB-210

P3-210 1.26E-Q7 .26E-07

[y

4- 4

years

20 * X



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:

5- 1

years

[m]

Direction: z

Title : 36 sgm U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 30.0000
= Assessment for Time: 5 =
= Time =3.00E+01 yr o
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00
Geometry:: Type: Area Area:3.60E+01 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01

21 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 5- 2 : 22 **
Title : 36 sq m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36_U.INEvaluation Time: 30.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem)

Source Total
1
Receptor 1 8.6E-06 8.6E-06
Teotal 8.6E-06 8.6E-06



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 5- 3 : 23 **
Title : 36 sq m U series, planar source, ANL def
input File : A:\WCEILI~1\C36 U.INEvaluation Time: 30.0000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.63E-06 0.00E400 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 8.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 5- 4 : 24 **
Title : 36 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36 U.INEvaluation Time: 30.0000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total
1

+

U-238

U-238 1.46E-07 1.46E-07
U-234 8.52E-13 8.52E-13
TH-230 8.24E-17 8.24E-17
RA-226 4.33E-16 4.33E-16
PB-210 3.35E-19 3.35E-19
U-235

U-235 3.51E-08 3.51E-08
PR-231 6.75E-12 6.75E-12
AC-227 1.94g-11 1.94E-11
U-234

U-234 9.85E-09 9.85E-09
TH-230 1.91E-12 1.81E-12
RA-226 1.50E-11 1.50E-11
PB-210 1.48E-14 1.48E-14
PA-231

pPa-231 1.05e-08 1.05E-08

AC-227 5.17E-08 5.17E-08
THE-230

TE-230 6.94E-09 6.94E-09
RA-226 1.09E~-07 1.09E-07
PR~210 1.51E-10 1.51E-10
AC-227

AC-227 3.14-08 3.14E-08
RA-226

RA-226 8.19E-06 8.19E-06
PB-210 1.97E-08 .97E-08
PB-210

PB-210 1.26E-08 1.26E-08

P



6- 1

years

Direction: z

** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~I\C36 U.INEvaluation Time: 70.0000
= Assessment for Time: 6 =
Time =7.00E+01 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
{pCi/m2]
U-238 8.000E-01
T U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01

25 * %



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:41 Page:
Title : 36 sgq m U series, planar source, ANL def
Input File : A:\WCEILI~1I\C36 U.INEvaluation Time: 70.0000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]

Source Total
1
Receptor 1 8.6E-06 8.6E-06
Total 8.6E-06 8.6E-06

6- 2

years

26 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 6- 3 : 27 **
Title : 36 sg m U series, planar source, ANL def

Input File : A:\WCEILI~I\C36 _U.INEvaluation Time: 70.0000 years
o Pathway Detail of Doses
[mrem]

Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 8.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



*~ RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page:
36 sg m U series, planar source, ANL def
A:\WCEILI~1\C36 U.INEvaluation Time: 70.0000

Title

Input File

Source:

Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PB~-210

PA-231
PA-231
AC-227

TH-230
TH~-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB~-210
PB-210

Receptor

~1 U

~J = W

= W0

1

.46E-07
.97E-12
.40E-16
.32E-15
.77E-18

.51E-08
.56E-11
.47E~-11

.85E-09
.41E-12
.96E-11
.42E-13

1.04E-08

.43E-08
.94E-09
.50E-07
.82E-10
.78E-09

.05E-06
.82E-08

.62E-09

~N s B

w

Nuclide Detail of Doses

[mrem]

Total

.46E-07
.97E-12
.40E-16
.32E-15
.77E-18

.51E-08

1.56E-11

= o~ 0 ~J

-

.47E-11

.85E-09
L41E-12
.96E-11
.42E-13

.04E-08
.43E-08

.94E-09
.50E-07
.82E-10
.78E-09

.05E-06
.82E-08

.62E-09

6- 4

years

28 **



** RESRAD-BUILD Program OQOutput, Version 3.0 12/18/01 15:41 Page: F-
Title : 36 sg m U series, planar source, ANL def
Input File : A:\WCEILI~1\C36_U.IN

RESRAD-BUILD Dose (Time) Tables

|11
|11

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]

0.00E+00 1.00E+00 3.00E+00 1.00E+0C1 3.00E+01 7.00E+01
1 1.65E-05 1.64E-05 1.63E-05 1.57E-05 8.63E-06 8.63E-06

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1.65E-05 1.64E-05 1.63E-05 1.57E-05 8.63E-06 8.63E-06

1

29 * %



*>x RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.I

13 Page: 0- 0 : 1 **

RESRAD-BUILD Table of Contents

Input ParamelersS. . ...ttt ans
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Title : 103 U series,

Input File

Receptor

* %

*>* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: O-
planar scurce, dflt
A:\WCEILI~1\C103 U.I
—— RESRAD-BUILD Input Parameters =
Number of Sources : 5
Number of Receptors: 1
Total Time : 3.650000E+02 days
Fraction Inside : 2.300000E-01
Receptor Information
Room X y z FracTime Inhalation Ingestion (Dust)
(m] [m] (m] [m3/day]
1 3.000 3.000 . 1.000 1.000 3.36E+01 1.10E-04

1

== Receptor-Source Shielding Relationship ==

Receptor Source Density Thickness Material
[g/cm3] [cm]

1 1 2.40E+00 O0.00E+00 Concrete

1 2 2.40E+00 O0.00E+00 Concrete

1 3 2.40E+00 0.00E+00 Concrete

1 4 2.40E+00 O0.00E+00 Concrete

1 5 2.40E+00 O0.00E+00 Concrete



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 2 : 3
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.I

Building Information
Building Air Exchange Rate: 1.00E+01 1/hr
Height [m] Air Exchanges [m3/hr]

Area [m2)
Fhkhkrkhhkhkhkdkdkhdkhhkdxhdhhkhkhhkhkhkxhdkdkhkdsk

*

* *
* <=Q01: 1.01E+03
H1: 2.800 * Room 1 * Q10 : 1.01E+03
* LAMBDA: 1.00E+01 *
Area 36.000 * *
* *

gk ok ok ok ok ok ok ok ok ko ok ok ke ko ko ok ok ok ok ok ok kb ok ke ok

Deposition velocity: 2.70E-03 [m/s] Resuspension Rate: 1.40E-05 [1/s]



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 : 4 **

le 103 U series, planar source,
A:\WCEILI~1\C103 U.I

dflt

Source Information

Source: 1
Location:: Room : 1  x: 3.00 y: 3.00 z: 0.00[m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]l
Radon Release Fraction: 0.000E+00
Contamination::

Nuclide Concentration

Dose Conversion Factors

Ingestion Inhalation External External Submersion
_ (Surface) (Volume)

(pCi/m2] [mrem/pCi] [mrem/pCi]} [mrem/yr/ [mrem/yr/ [mrem/yr/

(pCi/m2)] (pCi/m3)} (pCi/m3)]
U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.550E~-02 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC~227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-C3
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-0C2
PB-210 1.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 : 5 *x
Title : 103 U series, planar source, dflt
Irput File : A:\WCEILI~1\C103 U.I

s8lrce 2
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.40([m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] [mrem/pCi) (mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2) 1} (pCi/m3)] (pCi/m3)]
U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E~-08 1.600E-04
U-235 4 ,550E-02 2.670E-04 1.230E-01 1.950E-05 4,740E~-07 9.030E-04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
. .PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
7 TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:13 Page: 0- 3 : 6 **
Title : 103 U series, planar source, dflt

Tit
Input File : A:\WCEILI~1\C103_U.I

Scurce: 3

Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40[m)
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination:: )
Nuclide Concentration Dose Conversion Factors

Ingestion Inhalation External External Submersion
(Surface) (Volume)
(pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2) ) (pCi/m3)] (pCi/m3)]

U-238 1.000E+00C 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.550E-02 2.670E-04 1.230E-01 1.950E-05 4.740E~-07 9.030E~04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
TH-230 1.000E+400 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+0QC 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 7 %%
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.I
Sotrce: 4
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.40[m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+00
Contamination::
Nuclide Concentration Dose Conversion Factors
Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (pCi/m3)] (pCi/m3)]
U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.550E-02 2.670E-04 1.230E-01 1.950E-05 4.740E-07 9.030E-04
U-234 1.000E+0Q0 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
- PA-231 4,550E-02 1.060E-02 1.280E+00 4.760E-06 1.190E-07 2.010E-04
T TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E-08 7.570E-10 2.040E-06
AC-227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+00 7.270E-03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 8 **
Title 103 U series, planar source, dflt
Input File A:\WCEILI~1\C103 U.I
Scurce: 5
Location:: Room 1 x: 3.00 y: 6.00 =z: 1.40(m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 2.000E-01
Time to Remove: 1.000E+04 [day]
Radon Release Fraction: 0.000E+Q0
Contamination::

Nuclide Concentration

Dose Conversion Factors

Ingestion Inhalation External External Submersion
(Surface) (Volume)
[pCi/m2] (mrem/pCi] [mrem/pCil [mrem/yr/ [mrem/yr/ [mrem/yr/
(pCi/m2)] (pCi/m3)}} (pCi/m3)]
U-238 1.000E+00 2.690E-04 1.180E-01 3.530E-06 9.510E-08 1.600E-04
U-235 4.550E-02 2.670E-04 1.230E-01 1.950E-05 4,.740E-07 9.030E-04
U-234 1.000E+00 2.830E-04 1.320E-01 8.750E-08 2.520E-10 8.930E-07
PA-231 4.550E-02 1.060E-02 1.280E+00 4.760E~06 1.190E-07 2.010E-04
TH-230 1.000E+00 5.480E-04 3.260E-01 8.780E~-08 7.570E-10 2.040E-06
AC-227 4.550E-02 1.480E-02 6.720E+00 4.530E-05 1.260E-06 2.160E-03
RA-226 1.000E+00 1.330E-03 8.600E-03 1.940E-04 7.000E-06 1.040E-02
PB-210 1.000E+00 7.270E~03 2.320E-02 4.140E-07 3.820E-09 1.430E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 1 : 9 *¥*
T7itle : 103 U series, planar source, dflt
Input File : A:\WCEILI~1I\C103_U.IEvaluation Time: 0.000000 years

Assessment for Time: 1
Time =0.00E+00 yr

Source Information

Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway

Direct Ingestion Rate: 0.000E+00 {1/hr]

Fraction released to air: 7.000E-02

Removable fraction: 0.000E+00

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
) U-235 4.533E-02
U-234 9.963E-01
PA-231 4.533E-02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01



> RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 1 : 10 *~
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~I\C103 U.IEvaluation Time: 0.000000 years
Source: 2
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway

Direct Ingestion Rate: 0.000E+00 {1/hr}
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
U-235 4.,533E-02
U-234 9.963E-01
pA-231 4.533E-02
TH-230 9.963E-01
AC-227 4 ,533E-02
RA-226 9.963E-01
PB-210 9.963E-01
Source: 3
Location:: Room : 1 x: 3.00 y: 0.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [mZ2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+400 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+0C
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
U-235 4.533E-02
U-234 9.963E-01
PA-231 4,533E-02
TH-230 9.963E-01
AC-227 4 ,533E~-02
RA-226 9.963E-01
PB-210 9.963E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 1
Title 103 U series, planar source, dflt
Input File A:\WCEILI~I\C103 U.IEvaluation Time: 0.000000 years
S¥urce: 4
Location:: Room : 1 Xx: 6.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+Q0
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.963E-01
U-235 4.533E-02
U-234 9.963E-01
PA-231 4.533E-02
TH-230 9.963E-01
AC-227 4.533E-02
RA-226 9.963E-01
PB-210 9.963E-01
¢ rce: 5
Location:: Room : 1 Xx: 3.00 y: 6.00 =z: 1.40 [m]
i Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Contamination:: Nuclide
U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210

.000E+00
.000E-02
.000E+00
.000E+04

[1/hz]

= O 3 o

[day]

Concentration
[pCi/m2]
9.963E-01
.533E-02
.963E-01
.533E~-02
.963E-01
.533E-02
.963E-01
.963E-01

W WO O DO D



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 2 : 12 *>
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 0.000000 years

RESRAD-BUILD Dose Tables

1]
1]

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Total
1 2 3 4 5
Receptor 1 1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05

Tctal 1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 3 : 13 *x*
le : 103 U series, planar source, dflt
ut File : A:\WCEILI~1\C103 U.IEvaluation Time: 0.000000 years

Pathway Detail of Doses

{mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Total 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Scurce 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.94E-06 1.96E-12 - 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.94E-06 1.96E-12 2.40E~12 2.68E-06 2.95E-15 4.52E-10
Total 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.94E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-~15 4.52E-10



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 : 14 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 0.000000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

U-238

-238 8.75E-07 8.75E-07
J-234 1.12E-12 1.12E-12
THE-230 1.236-17 1.23E-17
RA-226 9.30E-21 9.30E-21
?B-210 0.00E+00 0.00E+00
U-235

U-235 7.66E-08 7.66E-08
PA-231 3.76E-12 3.76E-12
AC-227 3.17E-13 3.17E-13
U-234

U-234 7.88E-07 7.88E-07
TH-230 8.66E-12 8.66E-12
RA-226 1.01E-14 1.01E-14
PB-210 1.77E-18 1.77E-18
PA-231

PA-231 3.55E-07 3.55E-07
AC-227 2.98£-08 2.98E-08
TH-230

TH-230 1.92E-06 1.92E-06
RA-226 2.25E-09 2.25E-09
PE-210 5.90E-13 5.90E-13
AC-227

AC-227 1.87E-06 1.87E-06
RAR-226

RA-226 1.04E-05 1.04E-05
pP3-210 2.71E-09 2.71E-0S
PB-210

P3-210 1.75E-07 1.75E-07



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page:
zle : 103 U series,
A:\WCEILI~I\C103 U.IEvaluation Time:

[

wm

nput File

ce: 2

Tt

Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

0-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
PR-210

Receptor
i

.56E-07
.15E-13
.70E-18
.70E-21
.00E+00

O+ v W

N

.32E-08
.71E-12
1.43E-13

[y

. 64E~07
.03E-12
.84E-15
.05E-19

~N D W

[

.62E-07
.34E-08

—

8. 95E-07
.10E-10
2.35E-13

sy

~8.44E-07

1.89E-06
1.08E-09

6.94E-08

O =W

[N

planar source,

Total

.56E-07
.15E-13
.70E-18
.70E-21
.00E+00

.32E-08

1.71E-12
1.43E-13

~N s W

=

.64E-07
.03E-12
.84E-15
.05E-19

.62E-07
.34E-08

. 95E-07
.10E-10
.35E-13
.44E-07

.89E-06
.08E-09

.94E-08

dflt

1-

years

4

15 * %



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 : le **

Title : 103 U series, planar source, dflt
input File : A:\WCEILI~1\C103_U.IEvaluation Time: 0.000000 years
Source: 3

Nuclide Receptor Total

1

U-238

U-238 3.56E-07 3.56E-07
U-234 5.15E-13 5.15E-13
TE-230 5.70E-18 5.70E~-18
RA-226 1.70E-21 1.70E-21
P3-210 0.00E+00 0.00E+00
U-235

U-235 2.32E-08 2.32E-08
PA-231 1.71E-12 1.71E-12
AC-227 1.43E-13 1.43E~13
U-234

G-234 3.64E-07 3.64E-07
TH-230 4.03E-12 4.03E-12
RA-226 1.84E-15 1.84E-15
PB-210 7.05E-19 7.05E-1¢
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 1.34E-08 1.34E-08
TH-230

TH-230 8.95E-07 8.95E-07
RA-226 4.10E-10 4.10E-10
PB-210 2.35E-13 2.35E-13
AC-227

AC-227 8.44E-07 8.44E-07
RA-226

RA-226 1.89E-06 1.89E-06
?2-210 1.08E-09 1.08E-09%
PB-210

PB-210 6.94E-08 6.94E-08



** RESRAD-BUILD Program OQOutput, Version 3.0 12/18/01 15:14 Page: 1- 4 : 17 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 0.000000 years

n
o
i

Nuclide Receptor Total

1

U-238

J-238 3.56E-07 3.56E-07
U-234 5.15E-13 5.15E-13
TH-230 5.70E-18 5.70E-18
RA-226 1.70E-21 1.70E-21
PB-210 0.00E+00 0.00E+00
U-235

U-235 2.32E-08 2.32E-08
PA-231 1.71E-12 1.71E-12
AC-227 1.43E-13 1.43E-13
U-234

0-234 3.64E-07 3.64E-07
TH-230 4.03E-12 4.03E-12
RA-226 1.84E-15 1.84E-15
PB-210 7.05E-19 7.05E-19
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 1.34E-08 1.34E-08
TH-230

TH-230  8.95E-07 8.95E-07
~~-226  4.10E-10 .10E-10
210 2.35E-13 2.35E-13
AC=227

AC-227  8.44E-07 8.44E-07
RA-226

RA-226 1.89E-06 1.89E-06
PB-210 1.08E-09 1.08E-09
PB-210

PB-210  6.94E-08 6.94E-08

B



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 : 18 *x

Title : 103 U series, planar source, dflt
Irput File : A:\WCEILI~I\C103 U.IEvaluation Time: 0.000000 years
Source: 5

Nuclide Receptor Total

1

U-238

U-238 3.56E-07 3.56E-07
T-234 5.15E-13 ©5.15E-13
TE~230 5.70E-18 5.70E-18
RA-226 1.70E-21 1.70E-21
PB-210 0.00E+00 0.00E+00
U-235

U~-235 2.32E-08 2.32E-08
PA-231 1.71E-12 1.71E-12
AC-227 1.43E-13 1.43E-13
U-234

J-234 3.64E-07 3.64E-07
TH-230 4.03E-12 4.03E-12
RA-226 1.84E-15 1.84E-15
PB-210 7.05E-19 7.05E-19
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 1.34E-08 1.34E-08
TH-230

TH-230 8.95E-07 8.95E-07
RA-226 4.10E-10 4.10E-10
PB-210 2.35E-13 2.35E-~13
AC-227

AC-227 8.44E-07 8.44E-07
RA-226

RA-226 1.89E-06 1.8%E-06
PB-210 1.08E-09 1.08E-09
PB-210

PE-210 6.94E-08 6.94E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 1 : 19 »*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.IEvaluation Time: 1.00000 years

Assessment for Time: 2
Time =1.00E+00 yr

Source Information

Source: 1

Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m)
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2]
U-238 9.890E-01
N U-235 4.500E-02
U-234 9.890E-01
PA-231 4.,500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 1 : 20 **
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 1.00000 years
Source: 2 -
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1l/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+Q0
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01 .
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.,500E-02
RA-226 9.890E-01
PB-210 9.890E-01
Source: 3
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E~-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01



** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:15 Page: 2- 1
Title 103 U series, planar source, dflt
Input File A:\WCEILI~I\C103 U.IEvaluation Time: 1.00000 years
SEarce 4
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E~-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01
S vce: 5
Location:: Room : 1 X: 3.00 y: 6.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.890E-01
U-235 4.500E-02
U-234 9.890E-01
PA-231 4.500E-02
TH-230 9.890E-01
AC-227 4.500E-02
RA-226 9.890E-01
PB-210 9.890E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 2 : 22 **
Title : 103 U series, planar source, dflt

Input File

Receptor 1
Tctal

A:\WCEILI~1I\C103_U.IEvaluation Time: 1.00000 years

RESRAD-BUILD Dose Tables

ay
|11

Source Contributions to Receptor Doses

[mrem]

Source Source Source Source Source Total

1 2 3 4 5
1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05
1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 3 : 23 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 1.00000 years

e Pathway Detail of Doses

[mrem]
Scurce: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Total 1.07E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4,52E-10
Total 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.93E-06 1.96E-12 - 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Sctrce: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.83E-06 1.96E~12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Tcral 1.93E-06 1.96E-12 2.40E-12 2.68E-06 2.95E~-15 4,52E-10



~* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 : 24 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103 U.Ikvaluation Time: 1.00000 years

Nuclide Detail of Doses

[mrem}
Source: 1

Nuclide Receptor Total

1

U-238

U-238 8.74E-07 8.74E-07
U-234 3.35E-12 3.33%E-12
TE-230 6.14E-17 ©6.14E-17
RA-226 8.59E-20 B8.59E-20
PB-210 1.00E-23 1.00E-23
U-235

§-235 7.62E-08 7.62E-08
PA-231 1.13e-11 1.13E-11
AC-227 1.57g-12 1.57B-12
U-234

U-234 7.88E-07 7.88E-07
TH-230 2.60E-11 2.60E-11
RA-226 5.02E-14 5.02E-14
PBE-210 1.58E-17 1.58E-17
PRA-231

PA-231 3.55E-07 3.55E-07

AC-227 8.85E-08 8.85E-08
TH-230

TH-230 1.92E-06 1.92E-06
RA-226 6.70E-09 6.70E-09
PB-210 2.92E-12 2.92E-12
AC~227

AC-227 1.81E-06 1.81E-06
RR-226

RA-226 1.03e-05 1.03E-05
PE-210 8.04E-09 8.04E-09
PB-210

PB-210 1.69E-07 1.69E-07



*» RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 : 25 **
Title : 103 U series, planar source, dflt A
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 1.000600 years

S cer 2

N

Nuclide Receptor Total

4
4

U-238

U-238 3.56E-07 3.56E-0Q7
G-234 1.55E-12 1.55E-12
TH-230 2.85E-17 2.85E-17
RA-226 1.57E-20 1.57E-20
PB-210 3.99E-24 3.899E-24
U-235

U-235 2.31E-08 2.31E-08
PA-231 5.14-12 5.14E-12
AC-227 7.09E-13 7.08E-13
U-234

U-234 3.64E-07 3.64E-07
TH-230 1.21E-11 1.21E-11
RA-226 9.16E-15 9.16E-15
PB-210 6.31E-18 6.31E-18
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 3.99E-08 3.99E-08
TE-230
TH-230 8.95E-07 8.95E-07
-226 1.22E-09 1.22E-09
210 1.16E-12 1.16E-12
al<227
AC-227 8.17E-07 8.17E-07
RA-226
RA-226 1.88E-06 1.88E-06
PB-210 3.20E-09 3.20E-09
PR-210
PB-210 6.73E-08 6.73E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 : 26 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 1.00000 years

Source: 3

Nuclide Receptor Total

1

$-238

U-238 3.56E-07 3.56E-07
U-234 1.55g-12 1.55E-12
TH-230 2.85E-17 2.85E-17
RA-226 1.57E-20 1.57E-20
PB-210 3.99E-24 3.99E-24
U-235

C-235 2.31E-08 2.31E-08
Pa-231 5.14E~12 5.14E-12
AC-227 7.09E-13 7.09%E-13
U-234

U-234 3.64E-07 3.64E-07
TH-230 1.21E-11 1.21E-11
RA-226 9.16E-15 O9.16E-15
PB-210 6.31E-18 6.31E-18
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 3.99E-08 3.99E-08
THE-230

TH-230 8.95E-07 8.95E-07
RA-226 1.22E-09 .22E-09
P3-210 1.16E-12 1.16E-12
AC-227

AC-227 8.17E-07 8.17E-07
RA-226

RA-226 1.88E-06 1.88E-06
PB-210 3.20E-09 3.20E-09
PB-210

PB-210 6.73E-08 6.73E-08

[



=~* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 : 27 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 1.00000 years

0

e 4

Nuclide Receptor Total
1

R

U-238
U-238 3.56E-07 3.56E-07
U-234 1.55E-12 1.55E-12
TH-230 2.85E-17 2.85E-17
RA-226  1.57E-20 1.57E-20
PB-210  3.99E-24 3.99E-24

U-235
U-235 2.31E-08 2.31E-08
PA-231  5.14E-12 5.14E-12
AC-227  7.09E-13 7.09E-13

U-234
-234 3.64E-07 3.64E-07
TH-230 1.21E-11 1.21E-11
RA-226  9.16E-15 9.16E-15
PB-210 6.31E-18 6.31E-18

PA-231
PA-231  1.62E-07 1.62E-07
AC-227  3.99E-08 3.99E-08

TH-230
TH-230  8.95E-07 8.95E-07
~n_226 1.22E-09 1.22E-09
210 1.16E-12 1.16E-12

ACT227
aC-227 8.17E-07 8.17E-07

RA-226

RA-226 1.888-06 1.88E-06
PB-210 3.20E-09 3.20E-09
PB-210

PB-210 6.73E-08 6.73E~08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 : 28 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103 U.IEvaluation Time: 1.00000 years

Source: 5

Nuclide Receptor Total

1
U-238
U-238 3.56E-07 3.56E-07
U-234 1.55E-12 1.55E-12
TH-230 2.85E-17 2.85E-17
RA-226 1.57E-20 1.57E-20
PB-210 3.99E-24 3.99E-24
U-235
U-235 2.31E-08 2.31E-08
PR-231 5.14E-12 5.14E-12
AC-227 7.09E-13 7.08E-13
U-234
U-234 3.64E-07 3.64E-07
TH-230 1.21E-11 1.21E-11
RA-226 9.16E-15 9.16E-15
PB-210 6.31E-18 6.31E-18
PA-231
PA-231 1.62E-07 1.62E-07

AC-227 3.99E-08 3.9%9E-08
TH-230

TH-230 8.95E-07 8.95E-07
RA-226 1.22E-09 1.22E-09

PB-210 1.16E-12 1.16E-12
AC-227

AC-227 8.17E-07 8.17E~07
RA-226

RA-226 1.88E-06 1.88E-06

PR-210 3.208-09 3.20E-09
PB-210

P2-210 6.73E-08 ©6.73E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 1

Title 103 U series, planar source, dflt
Input File A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years
= Assessment for Time: 3 ==
== Time =3.00E+00 yr =
Source Information
Source: 1
Location:: Room 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
- U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.,434E-02
RA-226 9.744E-01
PB-210 9.744E-01

29 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 1 30 x>
Title 103 U series, planar source, dflt
Input File A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years
Scurce: 2 —
Location:: Room : 1 x: 0.00 vy: 3.00 z: 1.40 [m)
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2]
U-238 9.744E-01
U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.434E-02
RA-226 9.744E-01
PB-210 9.744E-01
Source: 3
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH~230 9.744E-01
AC-227 4.434E-02
RA-226 9.744E-01
PB-210 9.744E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 1
Title : 103 U series, planar source, dflt

Input File

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

Contamination:: Nuclide

U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210

0.000E+00 [1/hr]
7.000E-02
0.000E+00
1.000E+04 [day]

Concentration
[pCi/m2]

9.

W W i O D O

744E-01
.434E-02
.744E-01

.434E-02
. 744E-01
.434E-02
.744E-01

.744E-01

A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years
rce: 4
Location:: Room : 1 «x: 6.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr}
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.744E-01
U-235 4.434E-02
U-234 9.744E-01
PA-231 4.434E-02
TH-230 9.744E-01
AC-227 4.434E-02
RA~226 9.744E-01
PBR-210 9.744E-01
“rce: 5
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway

31 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 2 : 32 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Socurce Source Source Source Source Total
1 2 3 4 5
Receptor 1 1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05

Total 1.6E-05 4.6E-06 4.6E-06 4.6E-06 4.6E-06 3.5E-05

e



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 3 : 33 x>
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.IEvaluation Time: 3.00000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.05E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Total 1.05E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 3 A
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.90E-06 1.96E-12 - 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E~-15 4.52E-10
Source: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Scurce: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10

Total 1.90E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10



*= RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page:
103 U series,
A:\WCEILI~1\C103 U.IEvaluation Time:

Title
Input Fi

Scurce:

le

1

Nuclide\Receptor

U-238
U-238
U-234
TH-230
RA-226
?B-210

U-235
U-235
PA~231
AC-227

U-234
U-234
TH-230
RA-226
P3-210

PA-231
PA-231
AC-227

TH-230
TH-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

00 W -1 o

N

1

.71E-07
.82E-12
.07E-16
.52E-19
.03E-22

.56E-08
.63E-11

7.70E~12

N oYy <)

w

.88E-07
.06E-11
.48E-13
.58E-16

.55E-07
.00E-07

.92E-06
.54E-08
.43E-11
.70E-06

.01E-05
.82E-08

.58E-07

™ 0 W ) o

~ N

N oy ~d

w

planar source, dflt

Nuclide Detail of Doses

Total

.71E-07
.82E-12
.07E-16
.52E-19
.03E-22

.56E-08
.63E-11
.70E-12

.88E-07
.06E-11
.48E-13
.58E-16

.55E-07
.00E-07

.92E-06
.54E-08
.43E-11
.70E-06

.01E-05
.82E-08

.58E-07

[mrem]

3.00000

3- 4

years

34 * %



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 : 35 *=*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years

& e 2

T

Nuclide Receptor Total

1

U-238

U-238 3.56E-07 3.56E-07
G-234 3.61E-12 3.61lE-12
TE-230 1.43E-16 1.43E-16
RA-226 1.55E-19 1.55E-19
PB-210 1.61E-22 1.61E-22
U-235

U-235 2.30E-08 2.30E-08
PA-231 1.20E-11 1.20E-11
AC-227 3.48E-12 3.48E-12
U-234

U-234 3.64E-07 3.64E-07
TH-230 2.82E-11 2.82E-11
RA-226 4.51E-14 4.51E-14
PB-210 6.28E~-17 6.28E~17
PR-231

PA-231 1.62E-07 1.62E-07
AC-227 9.04E-08 9.04E-08
TH-230

TH-230 8.95E-07 8.95E-07

~n-226 2.81E-09 2.81E-09
- -210 5.70E-12 5.70E-12
NCE227

AC-227  7.66E-07 7.66E-07
RA-226

RA-226 1.85E-06 1.85E-06
PB-210 7.24E-09 7.24E-09
PB-210

PB-210 6.31E-08 6.31E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 36 *x*
Title : 103 U series, planar source, dflt
Input File A:\WCEILI~1\C103 U.IEvaluation Time: 3.00000 years

Source 3
Nuclide Receptor Total
1
U-238
U-238 3.56E-07 3.56E-07
U-234 3.61E-12 3.61E-12
TH-230 1.43E-16 1.43E-16
RA-226 1.55E-19 1.55E-19
2B-210 1.61E-22 1.61E-22
U-235
U-235 2.30E-08 2.30E-08
PA-231 1.20E-11 1.20E-11
AC-227 3.48E-12 3.48E-12
U-234
U-234 3.64E-07 3.64E-07
TH-230 2.82E-11 2.82E-11
RA-226 4.51E-14 4.51E-14
pPB-210 6.28E-17 6.28E-17
PA-231
PA-231 1.62E-07 1.62E-07
AC-227 9.04E-08 9.04E-08
TE-230
TH-230 8.95E-07 8.95E-0Q7
RA-226 2.81E-09 2.81E-09
PR-210 5.70E-12 5.70E-12
AC-227
AC-227 7.66E-07 7.66E-07
RB-226
RA-226 1.85E-06 1.85E-06
PB-210 7.24E-09 7.24E-09
PB-210
PB-210 6.31E~-08 6.31E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 : 37 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.IEvaluation Time: 3.00000 years

S cer 4

S

Nuclide Receptor Total

1
U-238
U-238 3.56E-07 3.56E-07
U-234 3.61E-12 3.61E-12
TH-230  1.43E-16 1.43E-16
RA-226  1.55E-19 1.55E-19
PB-210  1.61E-22 1.61E-22
U-235
U-235 2.30E-08 2.30E-08
PA-231  1.20E-11 1.20E-11
AC-227  3.48E-12 3.48E-12
U-234
U-234 3.64E-07 3.64E-07
TH-230 2.82E-11 2.82E-11
RA-226  4.51E-14 4.51E-14
PB-210  6.28E-17 6.28E-17
PA-231
PA-231  1.62E-07 1.62E-07
AC-227  9.04E-08 9.04E-08
TH-230
TH-230 8.95E-07 8.95E-07
" -226 2.81E-09 2.81E-09
210  5.70E-12 5.70E-12
ACT227
AC-227  7.66E-07 7.66E-07
RA-226

RA-226 1.85E-06 1.85E-06
PB-210 7.24E-09 7.24E-09
PB-210

PB-210 6.31E-08 6.31E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 : 38 **
Title : 103 U series, planar source, dflt
input File : A:\WCEILI~I\C103 U.IEvaluation Time: 3.00000 years

Source: 5

Nuclide Receptor Total

1

J-238

U-238 3.56E-07 3.56E-07
U-234 3.61E-12 3.61E-12
TH-230 1.43E-16 1.43E-16
RA-226 1.55E-19 1.55E-19
PB-210 1.61E-22 1.61E-22
U-235

U-235 2.30E-08 2.30E-08
PA-231 1.20E-11 1.20E-11
AC-227 3.48E-12 3.48E-12
U-234

U-234 3.64E-07 3.64E-07
TH-230 2.82E-11 2.82E-11
RA-226 4.51E-14 4.51E-14
PB-210 6.28E-17 6.28E-17
PA-231

PA-231 1.62E-07 1.62E-07
AC~227 9.04E-08 9.04E-08
TH-230

TH-230 8.95E-07 8.95E-07

RA-226 2.81E-09 2.81E-09
P3-210 5.70E-12 5.70E-12
AC-227

AC-227 7.66E-07 7.66E-07
RA-226

RA-226 1.85E-06 1.85E-06
PB-210 7.24E-09 7.24E-09
PB-210

P3-210 6.31E-08 6.31E-08



=* RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:16 Page: 4- 1
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1I\C103 U.IEvaluation Time: 10.0000 years
== Assessment for Time: 4 =
= Time =1.00E+01 yr =
Source Information
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
. U-238 9.233E-01
o U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01

39 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 1 : 4Q *+
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 10.0000 years

Source: 2 et
Location:: Room : 1 x: 0.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway

Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA~-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01
Source: 3
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+0Q [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4_.201E-02
RA-226 9.233E-01
PB-210 9.233E-01



** RESRAD-BUILD Program OQutput, Version 3.0 12/18/01 15:16 Page: 4- 1 : 41 **
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~I\C103 U.IEvaluation Time: 10.0000 years
Sotrce: 4
Location:: Room : 1 Xx: 6.00 y: 3.00 =z: 1.40 [m]
Gecmetry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway

.000E+00 [1/hr]
.000E-02
.000E+00
.000E+04 [day])

Direct Ingestion Rate:
Fraction released to air:
Removable fraction:

Time to Remove:

= O o

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01
& ~rce: 5
Location:: Room : 1 Xx: 3.00 y: 6.00 =z: 1.40 [m]
- Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 9.233E-01
U-235 4.201E-02
U-234 9.233E-01
PA-231 4.201E-02
TH-230 9.233E-01
AC-227 4.201E-02
RA-226 9.233E-01
PB-210 9.233E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 2 : 42 *x
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 10.0000 years

RESRAD-BUILD Dose Tables

I
1]

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Total
1 2 3 4 5
Receptor 1 1.6E~-05 4.5E-06 4.5E-06 4.5E-06 4.5E-06 3.4E-05

ctal 1.6E-05 4.5E-06 4.5E-06 4.5E-06 4.5E-06 3.4E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 3 : 43 *x*
Title : 103 U series, planar source, dflt
input File : A:\WCEILI~I\C103 U.IEvaluation Time: 10.0000 years

e Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 9.96E-06 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Total 9.96E-06 4.21E-12 5.15E-12 5.74E-06 6.33E-15 9.68E-10
Scurce: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 3
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.80E-06 1.96E-12 - 2.40E-12 2.68E-06 2.95E-15 4,52E-10
Total 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
SoUtce: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Total 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10

Total 1.80E-06 1.96E-12 2.40E-12 2.68E-06 2.95E-15 4.52E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page:
planar source, dflt
A:\WCEILI~1\C103 U.IEvaluation Time: 10.0000

Title

Input File

Source:

103 U series,

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
P3-210

G-235
U-235
PA-231
AC-227

U-234
U-234
TH-230
RA-226
P3-210

PA-231
PA-231
AC~227

TE-230
TH-230
RA-226
PB-210

AC-227
AC-227

RA-226
RA-226
PB-210

P3-210
PB-210

DN DN o

~ ~J

1

.62E-07
.34E-11
. 71E-15
.07E-17
.88E-20

.34E-08
.87E-11

6.33E-11

w w N =

(&3}

o

.87E-07
.82E-10
.07E-12
.78E-15

.54E-07
.38E-07

.92E-06
.37E-08
.16E-10
.35E-06

.59E-06
.84E-08

.26E-07

NN N DD

~J J

Nuclide Detail of Doses

[mrem]

Total

.62E-07
.34E-11
.71E-15
.07E-17
.88E-20

.34E-08
.87E-11

6.33E-11

w N =

.87E-07
.82E-10
.07E-12
.78E-15

3.54E-07

w

>

.38E-07
.92E-06
.37E-08
.16E-10
.35E-06

.59E-06
.84E-08

.26E-07

4- 4

years




** RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:16 Page: 4- 4 : 45 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 10.0000 years

|95}

e 2

Nuclide Receptor Total

1

U-238

U-238 3.54E-07 3.54E-07
U-234 1.086-11 1.08E-11
TH-230 1.26E-15 1.26E-15
RA-226 3.77E-18 3.77E-18
PB-210 1.16E-20 1.16E-20
U-235

U-235 2.26E-08 2.26E-08
PA-231 3.59E~11 3.59E-11
AC-227 2.86E-11 2.86E-11
J-234

U-234 3.64E-07 3.64E-07
TH-230 8.46E-11 8.46E-11
RA-226 3.78E-13 3.78E-13
PB-210 1.52E-15 1.52E-15
PA-231

PA-231 1.62E-07 1.62E-07
AC-227 2.43E-07 2.43E-07
TH-230

TH-230  8.95E-07 8.95E-07
©-226 7.97E-09 7.97E-09
2310  4.68E-11 4.68E-11
ac227

AC-227  6.12E-07 6.12E-07
RA-226

RA-226 1.75E-06 1.75E-06
PB-210 1.94E-08 1.94E-08
PB-210

PB-210 5.05E-08 5.05E-08



*x RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 : 46 *x
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 10.0000 years

Source: 3

Nuclide Receptor Total
1

U-238
-238 3.54E-07 3.54E-07
U-234 1.08e-11 1.08E-11
TH-230 1.26E-15 1.26E-15
RA-226 3.77E-18 3.77E-18
pP3-210 1.16E-20 1.16E-20
C-235
U-235 2.26E-08 2.26E-08
PA-231 3.5%9E-11 3.59%9E-11
AC-227 2.86E-11 2.86E-11
U-234
U-234 3.64E-07 3.64E-07
THE-230 8.46E-11 8.46E-11
RA-226 3.78E-13 3.78E-13
PB-210 1.52E-15 1.52E-15
PA-231 :
PA-231 1.62E-07 1.62E-07

RC-227 2.43E-07 2.43E-07
TH-230

TH-230 8.95E-07 8.95E-07
RA-226 7.97E-09 7.97E-09
PB-210 4.68E-11 4.68E-11
AC-227

BC-227 6.12E-07 6.12E-07
RRA-226 .
RA-226 1.75E-06 1.75E-06
PBE-210 1.94E-08 1.94E-08
PR-210

PB-210 5.05E-08 5.05E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 : 47 *x

Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.IEvaluation Time: 10.0000 years
£ ce: 4

S

Nuclide Receptor Total

1

U-238

U-238 3.54E~-07 3.54E-07
U-234 1.08E-11 1.08E-11
TH-230 1.26E-15 1.26E-15
RA-226 3.77E-18 3.77E-18
PB-210 1.16E-20 1.16E-20
U-235

U-235 2.26E-08 2.26E-08
PA-231 3.59E-11 3.59E-11
AC-227 2.86E-11 2.86E-11
U-234

U-234 3.64E-07 3.64E-07
TH-230 8.46E-11 8.46E-11
RA-226 3.78E-13 3.78E-13
PB-210 1.52E-15 1.52E-15
PA-231

PA-231 1.62E-07 1.62E-07

AC-227  2.43E-07 2.43E-07
TH-230

TH-230  8.95E-07 8.95E-07

-%-226 7.97E-09 7.97E-09
. -210  4.68E-11 4.68E-11
ACZ227

AC-227  6.12E-07 6.12E-07
RA-226

RA-226 1.75E-06 1.75E-06

PB-210  1.94E-08 1.94E-08
PB-210

PB-210 5.05E-08 5.05E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 : 48 *~*
Titie : 103 U series, planar source, dflt
irput File : A:\WCEILI~I\C103 U.IEvaluation Time: 10.0000 years

Source: 5

Nuclide Receptor Total

1

-238

U-238 3.54E-07 3.54E-07
U-234 1.08E-11 1.08E-11
T=-230 1.26E-15 1.26E-15
RA-226 3.77E-18 3.77E-18
PB-210 1.16E-20 1.16E-20
U-235

J-235 2.26E-08 2.26E-08
PA-231 3.58E-11 3.59E-11

AC-227 2.86E-11 2.86E-11
U-234

U-234 3.64E-07 3.64E-07
TH-230 8.46E-11 8.46E-11
RA-226 3.78E-13 3.78E~13
P2-210 1.52E-15 1.52E-15
PA-231

PA-231 1.62E-07 1.62E-0Q7

AC-227 2.43E-07 2.43E-07
TH-230 8.95E-07 8.95E-07
RA-226 7.87E-09 7.97E-09
PB-210 4.68E-11 4.68E-11
RC-227 6.12E-07 6.12E-07

RA-226 1.75E-06 1.75E-06
PB-210 1.94E-08 1.94E-08

pPB-210 5.05E-08 ©5.05E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 1 : 48 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103_U.IEvaluation Time: 30.0000 years

Assessment for Time: 5
Time =3.00E+01 yr

|

a

Source Information

Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction: z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[PCi/m2]
U-238 8.000E-01
- U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC~227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



=* RESRAD-BUILD Program Output,

Title

Input File

Source:

Scurce:

Version 3.0 12/18/01 15:17 Page: 5- 1 : 50 **

103 U series, planar source, dflt

A:\WCEILI~I\C103 U.IEvaluation Time:

30.0000 years

2
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.40 [m]
Gecmetry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ([day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
pPA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01
3
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.C00E+0O0
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2)
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 1 : 51 *=*
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 30.0000 years
Sotrce: 4
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway

Direct Ingestion Rate: 0.000E+00 [1/hr)}
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00

Time to Remove: 1.000E+04 [day]

Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01
S-nrce:r 5
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.40 [m]
- Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2}
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 2 : 52 xx
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103_U.IEvaluation Time: 30.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses

[mrem]
Source Source Source Source Source Total
1 2 3 4 5
Receptor 1 8.6E-06 1.6E-06 1.6E-06 1.6E-06 1.6E-06 1.5E-05
Total 8.6E-06 1.6E-06 1.6E-06 1.6E~06 1.6E-06 1.5E-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5-

Title
Input File

Source: 1
Receptor

1

Total

Source: 2
Receptor
1
Total

Source: 3
Receptor
1
Total

Source: 4
Receptor
1
Total

Source: 5
Receptor

1

Total

103 U series,

External
8.63E-06
8.63E-06

External
1.56E-06
1.56E-06

External
1.56E-06
1.56E-06

External
1.56E-06
1.56E-06

External
1.56E-06
1.56E-06

planar source,
A:\WCEILI~1\C103 U.IEvaluation Time:

dflt

Pathway Detail of Doses

[mrem]

Deposition
0.00E+00
0.00E+00

Deposition
0.00E+00
0.00E+00

Deposition
0.00E+00
0.00E+00

Deposition
0.00E+00
0.00E+00

Deposition
0.00E+00
0.00E+00

Immersion
0.00E+00
0.00E+00

Immersion
0.00E+00
0.00E+00

Immersion

- 0.00E+00

0.00E+00

Immersion
0.00E+00
0.00E+00

Immersion
0.00E+00
0.00E+00

53 * %
30.0000 years
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00
0.00E+00Q 0.00E+00 0.00E+00
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00
Inhalation Radon Ingestion
0.00E+00 0.00E+00 0.00E+0Q0
0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 : 54 *x*
Titcle : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 30.0000 years

Nuclide Detail of Doses

[mrem]
Source: 1

Nuclide Receptor Total

1

G-238

U-238 1.46E-07 1.46E-07
U-234 8.52E-13 8.52E-13
TH-230 8.24E-17 8.24E-17
RA-226 4.33E-16 4.33E-16
PB-210 3.35E-19 3.35E-18
U-235

U-235 3.51E-08 3.51E-08
PA-231 6.75E-12 6.75E-12
AC-227 1.94E-11 1.94E-11
U-234

U-234 9.85E-09 9.85E-09
TH-230 1.91E-12 1.91E-12
RA-226 1.50E-11 1.50E-11
PBR-210 1.48E~-14 1.48E-14
PA-231

PA-231 1.05E-08 1.05E-08
AC-227 5.178-08 5.17E-08
TE-230

TH-230 6.94E-09 6.94E-09
RA-226 1.09E-07 1.09E-07
PB-210 1.51E-10 1.51E-10
AC-227

AC-227 3.14E-08 3.14E-08
RA-226

RA-226 8.19E-06 8.19E-06
PB-210 1.97-08 1.97E-08
p3-210

P3-210 1.268-08 1.26E-08



»* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 : 55 **

Tizie : 103 U series, planar source, dflt
Iinput File : A:\WCEILI~I\C103 U.IEvaluation Time: 30.0000 years
g e 2

Nuclide Receptor Total

1
U-238
U-238 2.62E-08 2.62E-08
U-234 1.29E-13 1.29E-13
TH-230 1.27E-17 1.27E-17
RA-226 7.83E-17 7.83E-17
PB-210 5.47E-20 5.47E-20
U-235
U-235 6.31E-08 6.31E-09
PA-231 1.18E-12 1.18E-12
AC-227 3.51E-12 3.51E-12
U-234
U-234 1.49E-09 1.49E-09
TH-230 2.93E-13 2.83E-13
RA-226 2.71g-12 2.71E-12
FB-210 2.42E-15 2.42E-15
PR-231
PA-231 1.82E-09 1.82E-09

AC-227  9.38E-09 9.38E-09
TH-230

TH-230 1.07E-09 1.07E-09
~n_226 1.97E-08 1.97E-08
210  2.46E-11 2.46E-11
ATI227

AC-227 5.71E-09 5.71E-09
RA-226

RA-226 1.48E-06 1.48E-06
PB-210  3.21E-09 3.21E-09
PB-210

PB-210 2.05E-09 2.05E-09



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 : 56 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\Cl1l03 U.IEvaluation Time: 30.0000 years

Source: 3

Nuclide Receptor Total

1

U-238

U-238 2.62E-08 2.62E-08
U-234 1.29E-13 1.29E-13
TH-230 1.27-17 1.27E-17
RA-226 7.83E-17 7.83E-17
?3-210 5.47E~-20 5.47E-20
U-235

U-235 6.31E-09 6.31E-09
PA-231 1.188-12 1.18E-12
AC-227 3.51E-12 3.51E~-12
U-234

U-234 1.49E-09 1.49E-09
TH-230 2.93E-13 2.93E-13
RA-226 2.71-12 2.71E-12
PB-210 2.42E-15 2.42E-15
PA-231

PA-231 1.82E-09 1.82E-09
AC-227 8.38E-09 9.38E-09
TH-230

TH-230 1.07E-09 1.07E-09
RA-226 1.97E-08 1.97E~08
PB-210 2.46E-11 2.46E-11
AC-227

AC-227 5.71E-09 5.71E-09
RA-226

RA-226 1.48E-06 1.48E-06
PB-210 3.21E-09 3.21E-09
PB-210

PB-210 2.05E-09 2.05E-09



** RESRAD-BUILD Program QOutput, Version 3.0 12/18/01 15:17 Page:
T.z.e : 103 U series,
A:\WCEILI~1\C103 U.IEvaluation Time:

Input File

n

ce: 4
Nuclide

U-238
U-238
U-234
TH-230
RA-226
PB-210

U-235
U-235
PA-231
AC-227

U-234
U-234
TE-230
RA-226
PB-210

PA-231
pPA-231
AC-227

TH-230
TH-230
~"-226

. s210

AfI227
AC-227

RA-226
RA-226
PB-210

PB-210
PB-210

Receptor

O ~J - =N

= O

1

.62E-08
.29E-13
L2TE~17
.83E-17
.47E-20

.31E-09
.18E-12

3.51E-12

NN

O =

[

.49E-09
.93E-13
.71E-12
.42E-15

.82E-09
.38E-09

.07E-09
.97E-08
.46E-11
.71E-09

.48E-06
.21E-09

.05E-09

(G RN

planar source,

Total

.62E-08
.29E-13
.27E-17
.83E-17
L47E-20

6.31E-09

w

N NN

[y

.18E-12
.51E-12

.49E-09
.93E-13
.71E-12
.42E-15

.82E-09
.38E-09

.07E-09
.97E-08
.46E-11
.71E-09

.48E-06
.21E-09

.05E-09

dflt

30.0000

5- 4

years

57 *x



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 : 58 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103 U.IEvaluation Time: 30.0000 years

Scurce: 5

Nuclide Receptor Total

1
U-238
U-238 2.62E-08 2.62E-08
U-234 1.298-13 1.29E-13
TH-230 1.27E-17 1.27E-17
RA-226 7.83E-17 7.83E-17
PB~-210 5.47E-20 5.47E-20
G-235
U-235 6.31E-09 6.31E-09
PA-231 1.18E-12 1.18E-12

AC-227 3.51E-12 3.51E-12

U-234

U-234 1.495-09 1.49E-09
TH-230 2.93E-13 2.93E-13
RA-226 2.71E-12 2.71E-12
PB-210 2.42E-15 2.42E-15
PA-231

PA-231 1.82E-09 1.82E-09
AC-227 9.38E-09 ©9.38E-09

TE-230

TH-230 1.07E-08 1.07E-09
RA-226 1.97E-08 .97E-08
PR-210 2.46E-11 2.46E-11
AC-227

AC-227 5.71E-09 5.71E-09
RA-226

RA-226 1.48E-06 1.48E-06
PE-210 3.21E-09 3.21E-09
PB-210

PB-210 2.05E-09 2.05E-09

o=



*~ RESRAD-BUILD Program Output
Tizle : 103 U series, planar s

, Version 3.0 12/18/01

ource,

dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time:

15:17 Page: 6- 1

70.0000 years

Assessment for Time:

6

Time =7.00E+01 yr

I

Source Information

Scurce: 1

Location:: Room : 1 x:
Geometry:: Type: Area
Pathway

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Contamination:: Nuclide

U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210

3.00 y:
Area:3.60E+01

0.000E+00
7.000E-02

3.00

0.000E+00

1.000E+04

Concentration

(pCi/m2]

8.
.640E-02
.000E-01
.640E-02
.000E-01
.640E-02
.000E-01
.000E-01

o 0 W 0 W o W

000E-01

zZ: 0.00 [m]
[m2] Direction: z

[1/hx]

(day]

59 *x



*>* RESRAD-BUILD Program Qutput, Version 3.0 12/18/01 15:17 Page: 6- 1 : 60 **
Title : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C1l03 U.IEvaluation Time: 70.0000 years
Source: 2
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr)
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01
Scurce: 3
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.40 [m])
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr}
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
(pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



*> RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 1 : 61 **
Tizle : 103 U series, planar source, dflt

Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 70.0000 years
Surce: 4
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.40 [m]
Geometry:: Type: Area Area:1.68E+01 [m2] Direction: x
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 ({day]

Contamination:: Nuclide Concentration
(pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
pa-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01
¢ rce: 5
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.40 [m]
- Geometry:: Type: Area Area:1.68E+01 [m2] Direction: y
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 7.000E-02
Removable fraction: 0.000E+00
Time to Remove: 1.000E+04 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 8.000E-01
U-235 3.640E-02
U-234 8.000E-01
PA-231 3.640E-02
TH-230 8.000E-01
AC-227 3.640E-02
RA-226 8.000E-01
PB-210 8.000E-01



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 2 62 **
Title 103 U series, planar source, dflt
Input File A:\WCEILI~1\C103 U.IEvaluation Time: 70.0000 years
—_— RESRAD-BUILD Dose Tables =
Source Contributions to Receptor Doses
[mrem]
Source Source Source Source Souxce Total

1 2 3 4 5
Receptor 1 8.6E-06 1.6E-06 1.6E-06 1.6E-06 1.6E-06 1.5E-05
Total 8.6E-06 1.6E-06 1.6E-06 1.6E-06 1.6E-06 1.5E-05



** RESRAD-BUILD Program OQOutput, Version 3.0 12/18/01 15:17 Page: 6- 3 : 63 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103 U.IEvaluation Time: 70.0000 years

Pathway Detail of Doses

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 8.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 8.63E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Source: 2
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.56E-06 0.00E+00 0.00E+00 ¢.00E+0O0 0.00E+00 0.00E+00
Total 1.56E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Scurce: 3
Receptor External Deposition Immersion Inhalation Radon Ingestiocon
1 1.56E-06 0.00E+00 - 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 1.56E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Sgﬁ?ce: 4
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.56E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Total 1.56E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Source: 5
Receptor External Deposition Immersion Inhalation Radon Ingestion
1 1.56E~-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

Total 1.56E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 : 64 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1I\C103 U.IEvaluation Time: 70.0000 years

Nuclide Detail of Doses

[mrem]
Souvrce: 1

Nuclide Receptor Total

1
U-238
U-238 1.46E-07 1.46E-07
U~234 1.87E-12 1.87E-12
TH-230 4.40E-16 4.40E-16
RA-226 5.32E-15 5.32E-15
PB-210 7.77E-18 7.77E-18
C-235
U-235 3.51E-08 3.51E-08
PA-231 1.56E-11 1.56E-11
AC-227 7.478-11 7.47E-11
U-234
U-234 9.85E-09 9.85E-09
TH-230 4.41E-12 4.41B-12
RA-226 7.96E-11 7.96E-11
P3-210 1.42E-13 1.42E-13
PA-231
PA-231 1.04E-08 1.04E-08

AC-227 7.43E-08 7.43E-08
TH-230

TH-230 6.94E-09 6.94E-0S
RA-226 2.50E-07 2.50E-07
PB-210 5.82E-10 5.82E-10
AC-227

AC-227 8.78E-09 8.78E-09
RA-226

RA-226 8.05E-06 8.05E-06
PB-210 2.82E-08 2.82E-08
PB-210

PB-210 3.62E-09 3.62E-09



~* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 : 65 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 70.0000 years

3. er 2

e

Nuclide Receptor Total

1

U-238

U-238 2.62E-08 2.62E-038
U-234 2.98E-13 2.98E-13
TH-230 6.77E-17 6.77E-17
RA-226 9.62E-16 9.62E-16
PB-210 1.27E-18 1.27E-18
U-235

U-235 6.31E-09 6.31E-09
PA-231 2.72E-12 2.72E-12
AC-227 1.35E-11 1.35g-11
U-234

T-234 1.49E-09 1.49%E-09
TE-230 6.78E-13 6.78E-13
RA-226 1.44E-11 -1.44E-11
PB-210 2.32E-14 2.32E-14
PA-231

PA-231 1.82E-09 1.82E-09
AC-227 1.35E-08 1.35E-08
TH-230

TH-230 1.07E-09 1.07E-09
~*-226 4.52E-08 4.52E-08
210  9.48E-11 9.48E-11
afI227
AC-227  1.59E-09 1.59E-09
RA-226
RA-226  1.46E-06 1.46E-06
PB-210  4.60E-09 4.60E-09
PB-210
PB-210 5.90E-10 5.90E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 : 66 **

Title : 103 U series, planar source, dflt
Irput File : A:\WCEILI~I\C103 U.IEvaluation Time: 70.0000 years
Source 3

Nuclide Receptor Total

1

U-238

U-238 2.62E-08 2.62E-08
U-234 2.988-13 2.98E-13
TH-230 6.77E-17 6.77E-17
RA-226 9.62E-16 9.62E-16
PB-210 1.27-18 1.27E-18
U-235

U-235 6.31E-08 6.31E-09
pPaA-231 2.72E-12 2.72E-12
AC-227 1.35E-11 1.35E-11
U-234

U-234 1.49E-08 1.49E-09
TH-230 6.78E-13 6.78E-13
RA-226 1.44E-11 1.44E-11
PB-210 2.32E-14 2.32E-14
PA-231

PA-231 1.82E-08 1.82E-09
AC-227 1.35E-08 1.35E-08
TH-230

TH-230 1.07E-09 1.07E-09

RA-226 4.52E-08 4.52E-08
PB-210 9.48E-11 9.48E-11
AC-227

AC-227 1.59E-09 1.59E-09
RA-226

RA-226 1.46E-06 1.46E-06
PB-210 4.60E-09 4.60E-09
PB-210

PB-210 5.90E-10 5.90E-10



== RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 : 67 **
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 70.0000 years

Nuclide Receptor Total

1
U-238
C-238 2.62E-08 2.62E-08
U-234 2.98E-13 2.98E-13
TH-230 6.77E-17 6.77E-17
RA-226 9.62E-16 9.62E-16
PB-210 1.27E-18 1.27E-18
U-235
U-235 6.31E-09 6.31E-09
PA-231 2.72E-12 2.72E-12
AC-227 1.35E-11 1.35E-11
U-234
U-234 1.49E-09 1.49E-09
TH-230 6.78E-13 6.78E-13
RA-226 1.44E-11 1.44E-11
PB-210 2.32E-14 2.32E-14
PA-231
PA-231 1.82E-09 1.82E-09

AC-227 1.35E-08 1.35E-08
TH-230

TH-230 1.07E-09 1.07E-09
“~-226  4.52E-08 4.52E-08
~ -210  9.48E-11 9.48E-11
nC-227

AC-227  1.59E-09 1.59E-09
RA-226

RA-226 1.46E-06 1.46E-06
PB-210 4.60E-09 4.60E-09
PB-210

PB-210 5.90E-10 5.90E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 : 68 *x*
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~1\C103 U.IEvaluation Time: 70.0000 years

Source: 5

Nuclide Receptor Total
i

U-238

U-238 2.62E-08 2.62E-08
U-234 2.98E-13 2.98E-13
TH-230 6.77E-17 6.77E-17
RA-226 9.62E-16 9.62E-16
PB-210 1.27E-18 1.27E-18
U-235

U-235 6.31E-09 6.31E-09
PA-231 2.72E-12 2.72E-12
AC-227 1.35-11 1.35E-11
U-234

U-234 1.49E-09 1.49E-09
TH-230 6.78E-13 6.78E-13
RA-226 1.44E-11 1.44E-11
PB-210 2.32E-14 2.32E-14
PA-231

PA-231 1.82E-09 1.82E-09

AC-227 1.35E-08 1.35E-08
TH~-230

TE-230 1.07E-09 1.07E-09
RA-226 4.52E-08 4.52E-08
?B-210 9.48E-11 9.48E-11
AC-227

AC-227 1.59E-09 1.59E-09
RA-226

RA-226 1.46E-06 1.46E-06
PB-210 4.60E-029 4.60E-09
PB-210

PB-210 5.90E-10 5.80E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: F- 1 : 69 *x
Title : 103 U series, planar source, dflt
Input File : A:\WCEILI~I\C103 U.I

RESRAD-BUILD Dose (Time) Tables

1]
1]

Receptor Doses Received for the Exposure Duration

(mrem)
Evaluation Time [yr]

0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
1 3.50E-05 3.48E-05 3.46E-05 3.36E-05 1.49E-05 1.49E-05

Receptor Dose/Yr Averaged Over Exposure Duration

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00 3.00E+00 1.00E+01 3.00E+01 7.00E+01
3.50E-05 3.49E-05 3.46E-05 3.36E-05 1.49E-05 1.49E-05



