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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 m3/h, or 12 m 3/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 D I 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 2 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: 37.5 m (from building drawings) 

Width: 24.5 m (from building drawings) 

Height: 6.7 m (from building drawings) 

Area: 919 m 2  (calculated) 

Volume: 6,157 m 3  (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: 1 E-04 m2/h (RESRAD-B default) 

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

Physical: 

Deposition velocity: 1 E-02 m/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-23 8 and its daughters 

Equilibrium assumed between Th-232 and its daughters 

Surface activity: 5845 dpm/100 cm2 gross beta 

Average U-238 surface activity (in equilibrium): 713 dpm/100 cm 2 = 3.24 E+04 pCi/m2 

Average Th-232 surface activity (in equilibrium): 435 dpmr/100 cm 2 = 1.98 E+04 pCi/m 2 

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) 
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 54.1 276.1 
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 bpnVl 00 cm2 
Building 238 average Th-232 series beta activity = 1566.3 bprn/1 00 cm2 
Building 238 average U-238 series beta activity = 3851.3 bprn'1 00 cm2 

It follows that the activities of the parent nuclides are: 
K-40 = 427.4 dprn/1 00 cm2 = 1.94E+04 pCi/m2 
Th-232 = 435.1 dprn/100 cm2 = 1.98E+04 pCi/m2 
U-238 = 713.2 dpm/100 cm2 = 3.24E+04 pCi/m2 
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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 

III III 

III RESRAD-BUILD Table of Contents III 
III III 

Input Parameters ......................... 0-1 
For Each Time (I) : ......................  

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

Full Summary ............................. F-I 

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 1 : 2 

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

III RESRAD-BUILD Input Parameters III 
Number of Sources : 1 
Number of Receptors: 2 
Total Time : 2.500000E+02 days 
Fraction Inside : 8.OOOOOOE-01 

IIIIIIIIII Receptor Information IIIIIIIIII 

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.OOE-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.OOE+00 Concrete 
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 0- 2 

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

IIIIIIII Building Information IIIIIIII 

Building Air Exchange Rate: 2.OOE+00 1/hr

Height [m] 
Area [m2]

Hl: 6.700 

Area 919.000

Air Exchanges [m3/hr] 

* Room 1 
* LAMBDA: 2.OOE+00

<=QO1: 1.23E+04 
* Q10 : 1.23E+04

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 

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

IIIIIIII Source Information IIIIIIII

Source: 1

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

Direct Ingestion F 
Fraction released 
Removable fraction 
Time to Remove: 
Radon Release Frac

Contamination:: 
Nuclide Concentration 

Ing 

[pCi/m2] .[mre 

U-238 3.240E+04 2.6 
U-234 3.240E+04 2.8 
TH-232 1.980E+04 2.7 
TH-230 3.240E+04 5.4 
TH-228 1.980E+04 8.0 
RA-228 1.980E+04 1.4 
RA-226 3.240E+04 1.3 
PB-210 3.240E+04 7.2

x: 12.25 y: 18.75 z: 0.00[m] 
Area:9.19E+02 [m2] Direction: z 

tate: 0.000E+00 [1/hr] 
to air: 1.000E-01 

1.000E-01 
3.650E+02 [day] 

ztion: 1.000E-01

Dose Conversion Factors 

estion Inhalation External External Submersion 
(Surface) (Volume) 

m/pCi] (mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/ 
(pCi/m2)] (pCi/m3)] (pCi/m3)]

90E-04 
30E-04 
30E-03 
80E-04 
80E-04 
40E-03 
30E-03 
70E-03

1. 180E-01 
1.320E-01 
1. 640E+00 
3.260E-01 
3. 450E-01 
5. 080E-03 
8. 600E-03 
2. 320E-02

3.530E-06 
8.750E-08 
6. 450E-08 
8.7 80E-08 
1. 650E-04 
1. 090E-04 
1. 940E-04 
4. 140E-07

9. 510E-08 
2. 520E-10 
3. 260E-10 
7. 570E-10 
6. 390E-06 
3.740E-06 
7.000E-06 
3.820E-09
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1. 600E-04 
8. 930E-07 
1.020E-06 
2. 040E-06 
9.410E-03 
5.590E-03 
1.040E-02 
1.430E-05
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** RESRAD-BUILD Program Output, 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

III 
Iii

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

IIIIIIII Source Information IIIIIIII

5

III 
III

Source: 1 
Location:: Room : 1 x: 12.25 y: 18.75 z: 
Geometry:: Type: Area Area:9.19E+02 [m2]
Pathway :: 

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

Contamination::

0.00 [m] 
Direction: z

0.OOOE+00 [1/hr] 
1.OOOE-01 
1.000E-01 
3.650E+02 [day]

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 08:42 Page: 1- 2 

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

III

Receptor 
Receptor 
Total

RESRAD-BUILD Dose Tables III

Source Contributions to Receptor Doses 
[mrem] 

Source Total 
1

1 
2

1. 6E+01 
1. 4E+01 
3. 1E+01

1. 6E+01 
1. 4E+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 
IIIIIIIIIIIIIIIIIIIIIIII 

[torero]

Source: 1 
Receptor 

1 
2 

Total 
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External 
3.36E+00 
1.36E+00 
4.72E+00

Deposition 
5.41E-03 
5. 41E-03 
1. 08E-02

Immersion 
2.93E-05 
2.93E-05 
5.86E-05

Inhalation 
1. 20E+01 
1. 20E+01 
2. 40E+01

Radon 
7 .29E-01 

7 .29E-01 

1.4 6E+00

Ingestion 
3.35E-01 
3.35E-01 
6.69E-01
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:42 Page: 1- 4 

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

Nuclide Detail of Doses 
IIIIIIIIIIIIIIIIIIIIIII 

[mrem] 

Source: 1 

Nuclide Receptor Receptor Total 
1 2

U-238 
U-234 
TH-232 
TH-230 
TH-228 
RA-228 
RA-226 
PB-210

8. 20E-01 
8. 83E-01 
6. 68E+00 
2. 18E+00 
2. 94E+00 
6. 58E-01 
1. 92E+00 
3. 50E-01

8 . 02E-01 
8. 82E-01 
6. 68E+00 
2 17E+00 
2 40E+00 
2. 91E-01 
8 50E-01 
3. 47E-01

1. 62E+00 
1. 77E+00 
1. 34E+01 
4. 35E+00 
5. 33E+00 
9.49E-01 
2. 77E+00 
6. 97E-01

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 

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

III RESRAD-BUILD Dose (Time) Tables

08:42 Page: F- 1 :

III

Receptor Doses Received for the Exposure Duration 
(mrem)

Evaluation Time [yr] 
0.OOE+00 
1.64E+01 
1.44E+01

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

Evaluation Time [yr] 
0.OOE+00 
2.40E+01 
2.11E+01

8

9

1 
2

1 
2
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WORKSHEET D3 

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

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

III III 

III RESRAD-BUILD Table of Contents III 
III III 

Input Parameters ......................... 0-I 
For Each Time (I) : ......................  

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

Full Summary ............................. F-I

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:47 Page: 
2** 
Title : Building 238 
Input File : C:\WINBLD\B238SW2.IN

III RESRAD-BUILD Input Parameters

0- 1 :

III

Number of Sources : 
Number of Receptors: 
Total Time 
Fraction Inside

1 
2 

2.500000E+02 days 
8.OOOOOOE-01

IIIIIIIIII Receptor Information IIIIIIIIII

Room x y
[m] 

1 12.250 
1 12.250

[m] 
18.750 
18.750

z FracTime Inhalation 
[m] [m3/day] 

1.000 1.000 1.20E+01 
1.000 1.000 1.20E+01

Ingestion(Dust) 
[m2/hr] 

1. OOE-04 
1. OOE-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.OOE+00 Concrete
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:47 Page: 0- 2 

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

Height [m] 
Area [m2]

Hl: 6.700 

Area 919.000

Air Exchanges [m3/hr] 

* Room 1 
* LAMBDA: 2.00E+00

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

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: 0- 3 

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

Source: 1

Location:: Room : 1 x: 0.  
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to air: 
Removable fraction: 
Time to Remove: 
Radon Release Fraction:

Contamination:: 
Nuclide Concentrat

U-238 
U-234 
TH-232 
TH-230 
TH-228 
RA-228 
RA-226 
PB-210

[pCi/m2] 

3. 240E+04 
3.240E+04 
1. 980E+04 
3.240E+04 
1. 980E+04 
1 .980E+04 
3. 240E+04 
3. 240E+04

00 y: 18.75 z: 3.35[m] 
Area:2.51E+02 [m2] Direction: x

0. 000E+00 
1. 000E-01 
1. 0OOE-01 
3. 650E+02 
1.000E-01

[i/hr] 

[day]

ion Dose Conversion Factors 

Ingestion Inhalation External External Submersion 
(Surface) (Volume) 

[mrem/pCi] [mrem/pCi] [mrem/yr/ [mrem/yr/ [mrem/yr/ 
(pCi/m2)] (pCi/m3)] (pCi/m3)]

2. 690E-04 
2.830E-04 
2. 730E-03 
5. 480E-04 
8.080E-04 
1 .440E-03 
1.330E-03 
7.270E-03

1.180E-01 
1.320E-01 
1. 640E+00 
3 .260E-01 
3.450E-01 
5. 080E-03 
8. 600E-03 
2. 320E-02

3. 530E-06 
8. 750E-08 
6. 450E-08 
8.780E-08 
1. 650E-04 
1.090E-04 
1. 940E-04 
4.140E-07

9. 510E-08 
2. 520E-10 
3 260E-10 
7 570E-10 
6. 390E-06 
3. 740E-06 
7. OOOE-06 
3. 820E-09

1. 600E-04 
8. 930E-07 
1.020E-06 
2. 040E-06 
9. 410E-03 
5. 590E-03 
1. 040E-02 
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

III 
III

Assessment for Time: 1 
Time =0.OOE+00 yr

5

III 
III

IIIIIIII Source Information IIIIIIII

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

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

Contamination::

0.00 y: 18.75 z: 
Area:2.51E+02 [m2]

3.35 [m] 
Direction: x

0.OOOE+00 [i/hr] 
1.0O0E-01 
1.OOOE-01 
3.650E+02 [day]

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

III RESRAD-BUILD Dose Tables III

Source Contributions to Receptor Doses 
[mrem] 

Source Total

1 
Receptor 1 3.8E+00 
Receptor 2 3.8E+00 
Total 7.6E+00

2 
3. 8E+00 
3. 8E+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: 0.000000 years

Pathway Detail of Doses
[mrem]

Source: 1 
Receptor 

1 
2 

Total 

C-T Phase 1 Plan 
January 09,2002

External 
2.46E-01 
2.46E-01 
4.92E-01

Deposition 
1. 48E-03 
1. 48E-03 
2. 96E-03

Immersion 
8.OOE-06 
8.OOE-06 
1.60E-05

Inhalation 
3. 28E+00 
3. 28E+00 
6.56E+00

Radon 
1. 99E-01 
1. 99E-01 
3. 98E-01

Ingestion 
9.14E-02 
9. 14E-02 
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\B238SW2.IN 
Evaluation Time: 0.000000 years

Nuclide Detail of Doses 
[mrem]

Source: 1

Nuclide Receptor 
1

U-238 
U-234 
TH-232 
TH-230 
TH-228 
RA-228 
RA-226 
PB-210

2. 18E-01 
2. 41E-01 
1. 83E+00 
5. 94E-01 
6. 21E-01 
5. 68E-02 
1. 65E-01 
9. 44E-02

Receptor Total 
2 

2.18E-01 4.36E-01 
2.41E-01 4.82E-01 
1.83E+00 3.65E+00 
5.94E-01 1.19E+00 
6.21E-01 1.24E+00 
5.68E-02 1.14E-01 
1.65E-01 3.31E-01 
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

III RESRAD-BUILD Dose (Time) Tables III

Receptor Doses Received for the Exposure Duration 
(mrem) 

Evaluation Time [yr] 
0.OOE+00 

1 3.82E+00 
2 3.82E+00 

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

Evaluation Time [yr] 
0.OOE+00 

1 5.58E+00 
2 5.58E+00 

C-T Phase 1 Plan 
January 09, 2002
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WORKSHEET D4

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

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

III III 
III RESRAD-BUILD Table of Contents III 
III III 

Input Parameters ......................... 0-1 
For Each Time (I) : ......................  

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

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

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 0- 1 : 2 

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

III RESRAD-BUILD Input Parameters III 
Number of Sources : 1 
Number of Receptors: 2 
Total Time : 2.500000E+02 days 
Fraction Inside : 8.OOOOOOE-01 

IIIIIIIIII Receptor Information IIIIIIIIII 

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.OOE-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 0.OOE+00 Concrete 
2 1 2.40E+00 0.OOE+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 

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

IIIIIIII Building Information IIIIIIII 

Building Air Exchange Rate: 2.OOE+00 1/hr

Height [m] 
Area [m2]

Hi: 6.700 

Area 919.000

Air Exchanges [m3/hr] 

Room 1 
* LAMBDA: 2.OOE+00

<=Q01: 1.23E+04 
* QI0 : 1.23E+04

* * 

********************* **********

Deposition velocity: 1.OOE-02 [m/s] Resuspension Rate: 5.OOE-07 [I1s]

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

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

IIIIIIII Source Information IIIIIIII

Source: 1

Location:: Room : 1 x: 12.  
Geometry:: Type: Area 
Pathway :: 

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

Radon Release Fraction:

25 y: 0.00 z: 3.35[m] 
Area:l.64E+02 [m2] Direction: y 

0.OOOE+00 [l/hr] 
1.000E-01 
1.0O0E-01 
3.650E+02 [day]

1. 0OOE-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 
U-234 
TH-232 
TH-230 
TH-228 
RA-228 
RA-226 
PB-210

3. 240E+04 
3. 240E+04 
1. 980E+04 
3. 240E+04 
1. 980E+04 
1. 980E+04 
3. 240E+04 
3. 240E+04

2. 690E-04 
2. 830E-04 
2. 730E-03 
5. 480E-04 
8. 080E-04 
1. 440E-03 
1. 330E-03 
7. 270E-03

1. 180E-01 
1. 320E-01 
1. 640E+00 
3. 260E-01 
3. 450E-01 
5. 08OE-03 
8. 600E-03 
2. 320E-02

3. 530E-06 
8.750E-08 
6. 450E-08 
8.780E-08 
1. 650E-04 
1. 090E-04 
1. 940E-04 
4. 140E-07

9. 510E-08 
2. 520E-10 
3. 260E-10 
7 .570E-10 

6. 390E-06 
3. 740E-06 
7. OOOE-06 
3. 820E-09

1. 600E-04 
8.930E-07 
1. 020E-06 
2. 040E-06 
9. 410E-03 
5. 590E-03 
1.040E-02 
1.430E-05

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

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

III As, 
III

years

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

IIIIIIII Source Information IIIIIIII

Source: 1 
Location:: Room : 1 x: 12.25 y: 
Geometry:: Type: Area Area:l.  
Pathway :: 

Direct Ingestion Rate: 0.OOOE 
Fraction released to air: 1.OOOE 
Removable fraction: 1.000E 
Time to Remove: 3.650E

Contamination::

0.00 z: 3.35 [m] 
64E+02 [m2] Direction: y

+00 [i/hr] 
-01 
-01 
+02 [day]

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 08:46 Page: 1- 2 

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

III

Receptor 
Receptor 
Total

RESRAD-BUILD Dose Tables

6

III

Source Contributions to Receptor Doses 
(mrem] 

Source Total 
1

1 
2

2. 4E+00 
2. 4E+00 
4 .8E+00

2.4E+00 
2. 4E+00 
4 .8E+00

** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 1- 3

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

7

years

Source: 1 
Receptor 

1 
2 

Total 

C-T Phase 1 Plan 
January 09,2002

Pathway Detail of Doses 
[mrem]

External 
8 . 03E-02 
8.03E-02 
1.61E-01

Deposition 
9. 67E-04 
9. 67E-04 
1. 93E-03

Immersion 
5.23E-06 
5.23E-06 
1.05E-05

Inhalation 
2.14E+00 
2.14E+00 
4.29E+00

5

III 
III

Radon 
1. 30E-01 
1.30E-01 
2. 60E-01

Ingestion 
5.98E-02 
5.98E-02 
1.20E-01
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** RESRAD-BUILD Program Output, Version 2.36 02/17/00 08:46 Page: 1- 4 

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

Nuclide Detail of Doses 
IIIIIIIIIIIIIIIIIIIIIII 

[mrem] 

Source: 1 

Nuclide Receptor Receptor Total 
1 2

U-238 
U-234 
TH-232 
TH-230 
TH-228 
RA-228 
RA-226 
PB-210

1. 42E-01 
1. 58E-01 
1. 19E+00 
3. 88E-01 
3. 85E-01 
2. 24E-02 
6.49E-02 
6. 16E-02

1. 42E-01 
1. 58E-01 
1. 19E+00 
3. 88E-01 
3. 85E-01 
2. 24E-02 
6.4 9E-02 
6. 16E-02

2. 83E-01 
3. 15E-01 
2. 39E+00 
7.77E-01 
7.69E-01 
4.49E-02 
1. 30E-01 
1.23E-01

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

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

ITT RESRAD-BUILD Dose (Time) Tables III

Receptor Doses Received for the Exposure Duration 
(mrem) 

Evaluation Time [yr] 
0.OOE+00 

1 2.41E+00 
2 2.41E+00 

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

Evaluation Time [yr] 
0.OOE+00 

1 3.53E+00 
2 3.53E+00 

C-T Phase I Plan 
January 09,2002 Page Att. 5-17
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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 Al.  

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

3. 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 20 m 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. An individual 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 m3/h.  

C-T Phase I Plan Page At. 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/mi2 x 6.7 m x 20 m x 0.1 = 4.34 E+05 pCi = 0.434 jiCi.  

Th-232: 1.98 E+04 pCi/mi2 x 6.7 m x 20 m x 0.1 = 2.65 E+05 pCi = 0.265 jiCi.  

The air concentration, based on a volume of 1,340 m3 (1.34 E+09 cm 3) , is: 

U-238: 0.434 ýtCi/1.34 E+09 cm 3 = 3.24 E- 10 iCi/cm3 

Th-232: 0.265 1 iCi/1.34 E+09 cm 3 = 1.98 E-10 pCi/cm 3 

The largest dimension of the plume at the breathing zone is diagonal across the section, or 
21.1 m. 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- 10tCi/cm3 x 1.2 m 3/h x 106 cm 3/m3 x h/3600 s x 10.6 s = 1.2 E-06 ViCi.  

Th-232: 1.98 E-10 ptCi/cmi3 x 1.2 m3/h x 106 cm 3/m3 x h/3600 s x 10.6 s = 7.0 E-07 VtCi.  

Comparison with the Allowable Limit on Intake (ALI) 

The ALI 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.  
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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, I E-03, which is less than 0.1 percent of the ALI.  

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 
jtCi, with a projected intake to the maximum exposed individual onsite of approximately 0.1 
percent of the ALI. 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 Al 

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

Concentration (pCi/g)

Th-230 
28.1 
31.5 
157.2 
19.9 
55.6 
79.6 
62.0

Ra-226 
26.8 
30.7 

202.1 
20.3 
41.7 

45 
61.1

Th-232 
40.2 
45.1 
51.3 
10.6 
22.1 
24.9 
32.4

Ra-228 
35 

26.5 
62.9 
16.7 
18.4 
16.8 
29.4

Th-228 
63.7 
61.7 
75.3 
15.2 
23 

26.7 
44.3

K-40 
54.1 
90.1 
22.9 
15.2 
10.8 
15.2 
34.7

Total Activity 
276.1 
295.7 
660.8 
146.2 
218 

290.3 
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 = 

Average Th-232 series beta activity = [(Th-232+Ra-228+ Th-228)/3]'3.6 =

And, the: 
average fraction of total beta activity due to U-238 series 

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

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

312.81 
127.22

0.6589 
0.2680 
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 cm2 

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

It follows that 
K-40 = 
Th-232 = 

U-238 =

the activities of the parent nuclides are: 
427.4 dpm/100 cm2 = 1.94E+04 

435.1 dpm/100 cm2 = 1.98E+04 

713.2 dpm/100 cm2 = 3.24E+04

C-T Phase 1 Plan 
January 09,2002

Sample ID 
31 
32 
33 
34 
35 
36 

Average

U-238 
28.2 
10.1 
89.1 
48.3 
46.4 
82.1 
50.7

pCi/m2 
pCi/m2 
pCi/m2
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RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 0- 0 
Tle : 2.25 sq m U series, planar source, ANL d 
inrput File : A:\WCEILI~I\C2_U.INP

1 **

RESRAD-BUILD Table of Contents

Input Parameters ...................  
For Each Time (I) : ................  

Time Specific Parameters ........  
Receptor-Source Dose Summary ....  
Dose by Pathway Detail ..........  
Dose by Nuclide Detail ..........  

Full Summary .......................

0-1 

I-1 

1-2 
1-3 
1-4 
F-1
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RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 0- 2 
Title : 2.25 sq m U series, planar source, ANL d 
inout File : A:\WCEILI l\C2_U.INP

Building Information 

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

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

* 

*

* 

*

HI: 2.800 

Area 36.000

* <=QO1: 1.01E+03 
* Room 1 * Q10 : 1.01E+03 
* LAMBDA: 1.OOE+01

Deposition velocity: 1.OOE-02 [m/s]

3 **

Resuspension Rate: 1.40E-05 [1/s)



- RSRAD-BUILD Program Outpu, Version 3. 12118101 16:49 Page: C

Tinl : .25 sq mr U series, planar so.r-e, ANL d 

nptFile : A:\WCE1L1 1\C2 191KB 

Source Info'rmation

Location:: Roo rr X: 3.  

Geometry:: 7ype: Area 

Pat~hway : 

Direct ingestion Raze: 

Fract~ion release to air: 

Remo.vable fraczcn

CO Y: 3.0 z: 0.om 
i-rea:2.z2'E-OC [m] Direction.: z 

0.00 -0 1/r 

1.00CE-04 fdav.

Rado Release Fraction:

Ontm1§.atinr 

Nuclide Cncenrationc Dose Conversion Fatrs

ingaestion Inhalaio r. xzernal 

(Surfac~e) 

jD!12 rrrem/ip~i *rrem/pC - mrrem/yr/ 

(pC 1i/2)]

1 . OOOE-0 

. 0-02Ec 

1.090K- 0

2 69C-04 
2 .670E0K-4 

2.830E'-04 
1 . 06OE-Cm 2 

5480E-04 

1.48OE-C2 

1 .330K03 
7. 270K 03

1.23 -C 
1. b20K-01 

1 .280E+~00 

3 .26CE'-01 

6 7 2 0E- + 0 
8.C OF-C3 

2 .u O2x-0

3.5 3 0 
10950K 

8 .750E 

4 .7i60E 

83.780E 

4 .53 0E 
1 .9409 

4 . i40K

External Submersion
(Volume) 

Imrev/yr/ Errrerr. rr/ 

(pC!m3)1 (p '/m3

06 

05 

08 

06 
08 

05 

04

9.5i9K OS 

7 .57CE-IC 

3.0082060

1.600E-041 

9. 30K-04 

2 . 04tmE-04 

2 .1 6CK 03 

1. 04CK 02

0-238 

PA-231 

RA-226 

PB 2.C



- RESRAD-BUILD Program Output, Version 3.0 12/18 
Titie : 2.25 sq m U series, planar source, ANL d 
Inout File : A:\WCEILI-I\C2 U.INPEvaluation Time:

/01 16:49 Page: 1- 1 :

0.000000 years

Assessment for Time: 1 
Time =0.OOE+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 

Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 
0. OOOE+00 
1. OOOE+04

[i/hr] 

[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

5 **



-REzSRADW3ILD Program Ocuiu, Version 3.0 12/18/! 16:49 Page: 

7ive :2.25 san mU series, planar source, ANL d 

ln~nFle:A:\WCEILI !\C2 U.INPEvaluanir. Time: C.0CO

-2 : 6 * 

years

RESRAT-B rLD Dose larb~ __

*orc Conribrutions zoRecepor Doses 

:mem 

Scurc Tow 

2.7E0 ,E0
Wecp.or



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 1- 3 
Title : 2.25 sq m U series, planar source, ANL d 
Input File : A:\WCEILI-!\C2 U.INPEvaluation Time: 0.000000 years 

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
2.30E-06 
2.30E-06

Deposition Immersion 
9.74E-13 3.22E-13 
9.74E-13 3.22E-13

Inhalation 
3. 59E-07 
3. 59E-07

7 **

Radon 
2.77E -16 
2.77E-16

Ingestion 
2.24E-10 
2. 24E-10



"- RESRAD-BUILD Program Output, Version 3.0 12/i8/01 S 6:49 Page: 1- 4 
TiLne : 2.25 sq m U series, opanar source, ANL d 

ino MFile : A:\WCE1LI-I\C21U.INPEvaiuation Time: ENKA years 

Nuclide Detail of Doses 

rmremv

S3urce: I

nuclide Receptor

73CE- 14 7. 230E 
7.77E-19 

1 99E-21 

_.15E-08 
25 7E-13 

2.24E-14 

5.15E-08 
5 . 48 E-13 

2.1 6E- 5 

S. 84E-19

7ta-, 

E .28E-08 
7.30E-14 

7.73E-19 

1.99E-21 

1.15E-08 
2.57E-13 

2.24E-14 

5.15E-08 
5.48E-13 

2.16E-25 

1.84E-19

3-238 
U-238 

U-234 

TH-230 

PA-226 

PE-2i0 
U- 135 

Z-235 
PA-231 

AC-227 
7-234 

7-234 
TH-23C 
RA-226 
PE-210 

PA-23

PA-231 

AS-227 

r4-230 

TH-230 
RA-226 
PE-210 

AC-22-7 

AC-227 
RA-226 

RA-226 
PE-210 

PE-110 

PE-210

1.22E-03 
6. 8SE-IS 
6. 12F-14

1.22E-07 
4 . SE-i0 

6.12E-14

1.3 -0 1.32E-C7 

2.22E-06 2.22E-06 
2.81E-10 2.8E-10 

1.81E-08 .1ME-08

2.43E-08 2.43E-08 
2.11 S-09 2. 11E-09



** RESRAD-BUILD Program Output, Version 3.0 12/18/ 
Titie : 2.25 sq m U series, planar source, ANL d 
input File : A:\WCEILI-I\C2 U.INPEvaluation Time:

01 16:49 Page: 2- 1 :

1.00000 years

Assessment for Time: 2 
Time =l.00E+00 yr

Source information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z

0. 000E+00 
7. OOOE-02 

0. OOOE+00 
1. 000E+04

[i/hr] 

[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

9 •



-RSRAD BWILD Program~ Cunpu, Versionr.0~ 12/ 1/01 16:49 Page: 2

-ll :r 2.1 q series, planar sore AN d 

:npt ile~ : MACEL.-10\> .:PEvaluaio Tie aOO years

RERDBI D Doeabe

Souc C or.ribzton r. Receptor Doses.  

fmr~emr

Sorc To.zE



1 RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 2- 3 

Title : 2.25 sq m U series, planar source, ANL d 
input File : A:\WCEILI-!\C2 U.INPEvaluation Time: 1.00000 years

11 **

Pathway Detail of Doses 

[mrem]

Source: 1 

Receptor 
1 

Total

External 
2.29E-06 
2.29E-06

Deposition immersion 
9.74E-13 3.22E-13 
9.74E-13 3.22E-13

Inhalation 
3. 59E-07 
3. 59E-07

Radon 
2.77E-16 
2.77E-16

Ingestion 
2.24E-10 
2. 24E-10



I-FIHSRAD-BUILD Program urr Version 3.0 II12/8/0 16:49 Pace: 2- 4 
'-i-l 2.25 soa.r-:series, planar surce, T 

---~ we :A:\W'K if ]12 00UIN'cu000I~e yea-rs 

Niwlide Dceraft- of ,-se

a>

ý,ae Becc t rr - Si

2 30 2 

1.ý 4 1-

>½ilK- Cs 

9-- 31

1.11F'- 13 "- .'-4E-O 

.64EK -18 -. 4- E 

6 6rK - '- 9 6.26K--C

23C0 

24 

U -. 23' 

'C 

2 6 

24 

PIA- 22 6

2 3 -

-.87-C 1.287-07 

2.20--0 -. 22-E 06

3Ž



* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 2.25 sq m U series, planar source, ANL d 
Irput File : A:\WCEILIl1\C2 U.INPEvaluation Time:

16:49 Page: 3- 1 :

3.00000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 
0. 000E+00 
1 .000E+04

[i/hr] 

[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 **



-RESRAD-BUILD Program Ourput, Version 3.0 :2/18/01 16:49 Page: 3- 2 

7ne : 2.25 sq mr a series, pilanar source, AN! d 

lnpon File :A:\WCEILI-IC 1 ' >NEvalua3'13 Time: 3.0C years

zRESjzA,-37- .Dose Tables_

Sorce Conoriuvio rt: Recepoor Doses 

[mrem]

ne orpto -

Surce oa 

2.6 -06 2.6E-06



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

15 **

Pathway Detail of Doses 

[mrem]

Source: i 
Receptor 

1 
Total

External 
2.25E-06 
2.25E-06

Deposition Immersion 
9.74E-13 3.22E-13 
9.74E-13 3.22E-13

Inhalation 
3.59E-07 
3.59E-07

Radon 
2. 77E-16 
2.77E-16

Ingestion 
2.24E-10 
2.24E-10



- RESRAD-BUILD Program Ouaprn, Version 3.0 12/18/01 16:49 Page: 3- 4 

T-i-e : 2.22 sq m U series, planar source, ANLL 

InUn File : A:TWKeLI \ >1NPKvaluati Time: 3.COCO years 

Nuclide De1ail of Doses 

rMrem]

Nuclide Recepoor 

-238 8 •9E-08 

-234 5.10-13 
N-230 1.94E-17 

A-226 1.82E-19 

E-210 4.15E-23 
235 

-135 13E-38 
A-231 .79E-12 

V-227 5.4•4E-13 

".34 
-234 5.14E-08 
H-230 3.84E-12 = 

A-226 5.29E-14

Toia

1.94E-!7 

4.15E-23 

1.13E-38 

1.79E-12 
5.44E-13 

5 .14E-C8 
*84E-I• 

5 .2 9F-14 
S. 62E-17

2.42E-38 2.42E-38 

1. 1 -0 0.4!E-3

- .22E3 

3.29K-0 
* 4T -1

S.22E-37 

3.29E-09

1.20E-07 1.20E-07 

2.17E-06 2.17E-06 

1.87E-09 1.87E-09 

!.M -3 8 1.63E-08

g

PA-231 

PA-231 

AC-227 

TH-230 

TH-238 

RA-226 
PE-210 

AC-22-7 

AC-227 
RA-226 

RA-226 

M•-2!8 

PB-210 

P1-210

cOv Ioe :



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
:itle : 2.25 sq m U series, planar source, ANL d 
input File : A:\WCEILI~I\C2 U.INPEvaluation Time:

16:49 Page: 4- 1 :

10.0000 years

Assessment for Time: 4 
Time =I.00E+01 yr

Source Information

.ource: 1 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z 

0.OOOE+00 [1/hr] 
7.000E-02 

0.OOOE+00 
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 **
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- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 4- 3 
Title : 2.25 sq m U series, planar source, ANL d 
inpuw File : A:\WCEILI-I\C2 U.INPEvaluation Time: 10.0000 years

19 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 

To'al

External 
2.14E-06 
2.14E-06

Deposition Immersion 
9.74E-13 3.22E-13 
9.74E-13 3.22E-13

Inhalation 
3. 59E-07 
3.59E-07

Radon 
2. 77E-16 
2.77E-16

Ingestion 
2.24E-10 
2.24E-10



- RESRAD-BUYLD Program Output, Version 3.0 i2/!8/Cl 16:49 Page: 4- 4 
T~ine : 2.25 s; m series, planar source, ANL d 

!nuo File : A:\WCEILI-1\C2 U.INPEvawuation Time: - .08O0 years

Nuclide Denail of Doses 

Imremi

Nuclide Recep-

7.99E-C0 

1.53E-12 
1 .72E-16 

4. 4 1E-18 
2. 92E-2 1 

1 . CC 8 .-0.  

5.35E-12 

4.44E-12 

5..3E-08 

S.K 1E-1 
4.42E-13 

3. 84E-16

7 9 9 E-C8 

1.53E-12 
1.72E-16 

4.41E-18 

2.92E-21 

1.3SE-C8 
5. 35E-12 

4.44E-12 

5. K3E-0C 
1 .15E-11 

4.42E-13 
3.84E-16

U-23S 
7-:38 
7-234 
7H-230 
RA-226 
PE-213 

0-ZA U-235 

PA-231 
AM-223 

T-4A 17-234 

-234 7K-230 
RA-226 
PE-210 

PA-231 
FA-231 
AC-227 

7H-L38 
74-23C 
RA-226 
PE-210 

AS-227 
A2-227 

RA-226 
RA-226 
71-2!8 

PE-210 
TH-210

1.22E-07 
9.30- 0 9 

1. KE-I!

1.22E-07 
9.33E-09 

S.18E- I

9.51E-D8 9.5!E-C8 

2.05E-06 2.05E-06 
4.9!E-09 4.91E-C9

1.20E-r C

23 -

2.41E-08 2.41E-08 

3.78E-08 3.78E-08

Toza-



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 2.25 sa m U series, planar source, ANL d 
-nput File : A:\WCEILI l\C2 U.iNPEvaluation Time:

16:49 Page: 5- 1 :

30.0000 years

Assessment for Time: 5 
Time =3.00E+0l yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 

0. OOOE+00 
1. OOOE+04

[1/hr] 

[day]

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 

U-235 3.640E-02 
U-234 8.OOOE-01 

PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 

PB-210 8.000E-01

21 '*
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- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
-iýie : 2.25 sq m U series, planar source, ANL d 

input File : A:\WCEILI~I\C2 U.INPEvaluation Time:

16:49 Page: 5- 3 :

30.0000 years

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1
External 
1.85E-06 
1.85E-06

Deposition Immersion 
0.OOE+00 0.OOE+00 
0.OOE+00 0.00E+00

Inhalation 
0. OOE+00 
0. OOE+00

23 **

Radon 
0. 00Et00 
0. 00E+00

Ingestion 
0.OOE+00 
0. 00E+00



--KESRAhBUILD Program Output, Version 3.0 12/l8/01 6:49 Page: 5- 4 
TiiLe : 2.25 sq m c series, planar source, ANL d 
inpun Fie : A:\WCEILI1'\C2_U.INPEvaauation Time: 30.••3C years 

Nuclide Detail of D•oses 

Fmrem]!

ucli~de Recep'e r

3 .16E-08 

2. 1E -13 
2 .03E-17 
9.28E-17 
8 . 9E-2C 

1.5KE-12 
4 .15E-12 

2 .43E-C9 

4.70E-K3 
3 .21E-12 

3.58E-12

3. 16E-08 
2 .28E-13 
2 .03E-17 
9.28E-17 
8.09E-20 75 8E- 2 

S. 5CE-12 
4 .15E-12 

2 .43E-09 
4.70E-13 
3. 2E -2 

3 . 58 E-15

- 238 

TH-230 
RA-22 6 

PB-2i0 

U-235 
A- 23

W,.-227 

U-234 
7H.-23C 
PA-226 

FS-210 
PA-231 

PA-231 
AS-227 

-7F-230 

74:-230 

RA-226 

PE-21C 

A3-:27 

AE-227 

RA-226 

RA-226 

T-2- 10 

31-21',

1 .TIF-09 
2.34E-08 
3.64E- 1

* .7 E-09 
2 34KE-C0S 

.34E-0 1

6.74E-09 6.74F-09 

!.76E-36 1,76E-06 
4.75E-09 4.75E-099

.03E-39

24 -

2.32E-09 2.32E-09 
1.1IE-08 1 .IIE-38



RESRAD-BUILD Program Output, Version 3.0 12/18/01 

Ti~ie : 2.25 sq m U series, planar source, ANL d 
rnpu File : A:\WCEILI I\C2 U.INPEvaluation Time:

16:49 Page: 6- 1 :

70.0000 years

Assessment for Time: 6 

Time =7.0OE+01 yr

Source Information

Source: 1 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 

Fraction released to air: 
Removable fraction: 
Time to Remove:

00 y: 3.00 z: 0.00 [m] 
Area:2.25E+00 [m2] Direction: z

0 .OOOE+00 

7 .OOOE-02 

0. OOOE+00 
1. OOOE+04

[1/hr] 

[day]

Contamination:: Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.O00E-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.000E-01 
PB-210 8.000E-01

25 **



--R7SRAD-BUjILD Program Ouiirar, Version 3.0 12/18/- ~161:49 Page-: 6

-l .2ý soa serIes, plan~ar Source, ANL d 
File : :W'I- I.INPEv~alaIon r. 07 .C00uCe-r

o -J-RA-BUILD Dose --abes__

""ro rc r '-c Reectr Doses 

rr rem,

S- :rc T - a I

:1,e c ep 1- 0 f



RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: 6- 3 
-:e : 2.25 sq m U series, planar source, ANL d 

File : A:\WCEILI~l\C2_U.INPEvaluation Time: 70.0000 years

27 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1
External 
1.85E-06 
1.85E-06

Deposition Immersion 
0.00E+00 0.OOE+00 
0.00E+00 0.00E7-00

Inhalation 
0. 00E+00 
0.OOE'-00

Radon 
0. OOE+00 
0. 00E+00

Ingestion 
0.OOE+00 
0. 00E+00



- -RESRAL-B
T ILD Program Output, Versio 3r. 0 2/1"/01 I6: 4 9 Page: 6- 4 

71nleer :" 2.2 smUsre, planar, source, AN! 

rn~ Fie ?: A:WCETLI-\ U . NPEvalua:. n Tne 7.0o years

Nulie ea f Dos

Tmrem'e

701a 1

-24 4.85E1 3.  

RA-226 1.14E15, 

PE- 10 .S7-7

Z-235 

A-231? 

P- 210 

TH230 

PA226 
PE210 

AC- 2 2 

7b- 2£10

',71E-1 

3 43 -1 4

34 5 -1 

1 6 0 E 1 

1 .0'E-19 

1 "'c1E 1 

3.44- -1C

1.5EO 01.59F-Co

1.71E09 

5.35E-08s 

1.40E10

1.71E0 
5 . 35E-08 

140E1

- .881 ½9 1.S _ -'-7 

1.7Ec6 1,73E106

~. 31- - E-7s i,

28 w

ce:

8 , 73F-



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:49 Page: F- 1 
Tirie : 2.25 sq m U series, planar source, ANL d 
In'=u File : A:\WCEILI-i\C2 U.INP

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration 

(mrem) 

Evaluation Time [yr] 
O.OOE+00 1.0OE+00 3.0OE+00 1.00E+01 3.OOE+01 7.OOE+01 
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] 
O.00E+00 1.OOE+00 3.O0E+00 1.OOE+01 3.OOE+01 7.OOE+01 

2.67E-06 2.65E-06 2.62E-06 2.50E-06 1.85E-06 1.85E-06

29 **



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 0- 0 
Title : 4.5 so m U series, planar source, ANL de 

File : A:\WCEILI !\C4 U.INP

1 * *

RESRAD-BUILD Table of Contents

Input Parameters .........................  
For Each Time (I) : ......................  

Time Specific Parameters ..............  
Receptor-Source Dose Summary ..........  
Dose by Pathway Detail ................  
Dose by Nuclide Detail ................  

Full Summary .............................

0-1 

I-1 

1-2 

1-3 
1-4 
F-!
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** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 0- 2 
Title : 4.5 sq m U series, planar source, ANL de 
inpuo File : A:\WCEILI I\C4_U.INP 

Building information 

Building Air Exchange Rate: 1.QOE-01 1/hr

Height [m] 
Area [m2]

Air Exchanges [m3/hr]

* 

* 

* 

* 

* 

*

Hl: 2.800 

Area 36.000

*

Room i 
LAMBDA: 1.00E+01

<=QO1: 1.01E+03 
* QI0 : 1.01E+03

Deposition velocity: 2.70E-03 [m/s R

3 **

* * * * * * * * * * * * * * * * * * * * * * * * * * 4 * * * *

Resuspension Rate: 1.40E-05 [I/s]



4,RSRAD BUILD Program Owtpun, Versio 3 .0 1 2 /1 8/1 1 16:37 Page: C- 3 
Tinl : 45 sqn ý erie, pl~anar source, AN! die 

:ýp~r Fi~e: A:\WCEIL -'\4-U! 

Sorc infrmaio

Locaion: ROO 1 X: 3 

Geometry:: 7ype Aea 

Path:wa :: 

Fracio rel'~easedccar 

Removable fraction: 

Tim-e tc Remove:

o Y: 3 . 00 z 
Area:4C.50EK-- 0

'0 .OC 

7. G'O-'( 

2.'COKE-0

~. 00[Mr.  
Direcni- 7

day]

-a in rieo - -:r

Dose Con~versio Fcto>rs

logesn-

pC i F.1 [mer/p. 1

1 .0 0C K- 3 

4 55CE-3 

10 0 F+

2. 690E-04 

1 . 060E-O2 

5 .480E-04 

1 .48KF-02 
K .3E03 
K 20E0

inhalation Kx'ernal 
(Su rface) 

rr rem/pCf' rr rem/yr /

1. 180E-0: 
1.230E-01 

1 20E-01 

1.2OE-00 
3 .260E-01 

6. 720E-3O 
8. 60CE-03 

2z.320EK02

3.7530E-0 

8.780K 08 

4 . 530K-C5 

1 .940E-04 

4 .140E'07

Kxternan 
(Volume) 
!mrem/yr / 

(B'- .L):

Submera icr 

[-rerr/yr/ 

(p=/W)I

9.510E-O8 

4 . 740E-07 

1 570E(-1 

1.260K-OS 
7r'.'OK 0-6

1 . ECO-04z 

9 030E-04 

2 040E-O6 

2. '60EK0 

1 40E.r

"U-238~ 
-235 

U-234n

Radon Release Fraction:



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

File : A:\WCEI I !\C4 U.INPEvaluation Time:

16:37 Page: 1- 1 :

0.000000 years

Assessment for Time: i 
Time :0.00E+00 yr

Source Information

Source: 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 

0. OOOE+00 
1. 000E+04

[1/hr] 

[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

5 **



rýESRAD-BUYLD Pf ra~a >mýýUt, Version~ 3.0 12/O-/1 -6:37 Paae: 1- 2 

'ý-ý-e so r7 U series, plana~r so.r=e, ANI- de 

File : A:W1 \i m-aurenTa: 0.Ou00 y~\ears

RESRAD-D-T7 Dcs Ta- __

Source Cn,ýric<>=ors ýoRece~r'or Dse! 

[=e-,.

2 >-rce



RESRAD-BUILD Program, Output, Version 3.0 12/18/01 16:37 Page: 1- 3 
i:-le : 4.5 so m U series, planar source, ANL de 

inpu: File : A:\WCEILIKi\C4_U.INPEvaluation Time: 0.000000 years

7 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor External Deposition immersion inhalation Radon 

3.79E-06 5.26E-13 6.43E-13 7.!8E-07 7.91E-16 
3.79E-06 5.26E-13 6.43E-13 7.18E-07 7.91E-16

Ingestion 
1.21E-10 
1.21E-!0



'-L.SRAD-BUILD PDor= cruv 'uro'> Verrsi 3.C2 12/18/01 16:37 Faze: 1- 4 
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3.6E-06 o.c6 

E.2K-1ý 5.02K
6

C.3 -' 3-. 3EK S

2 3 

2 2

-22 

- 34 

2--3 

226



* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
T11ie : 4.5 sq m U series, planar source, ANL de 
Inout File : A:\WCEILI-1\C4 U.INPEvaluation Time:

16:37 Page: 2- 1 :

1.00000 years

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

Source Information

Source: 1 

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z

0. OOOE+00 
7. 000E-02 

0. OOOE+00 
1. OOOE+04

[i/hr] 

[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

Q *'
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- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 2- 3 
Title : 4.5 sq m U series, planar source, ANL de 
Input File : A:\WCEILIPI\C4 U.iNPEvaluation Time: 1.00000 years

11 *

Pathway Detail of Doses 

[mrem]

Source: i 
Receptor 

Total

External 
3.76E-06 
3.76E-06

Deposition Immersion 
5.26E-13 6.43E-13 
5.26E-13 6.43E-13

inhalation 
7.18E-07 
7.18E-07

Radon 
7.91E-16 
7. 91E-16

Ingestion 
1.21E-10 
1.21E-10



- RESRAD-BU1LD Program Output, Version 3.0 12118101 16:37 Page: 2- 4 

Tiile : 4.5 sq m U series, planar source, ANL de 

inp- F ie : A r\\WnII-l\C4 U.iNPEva!uanion Time: 1.08000 years 

Nuclide Detail of Doses

12 *

Core : 1 

Nuclide Receptor

4.3 E-1 4 .33E-1 1. . ... . -

7.74E- 18 7.74F-i8 

3 . 2E-2 .32-20 

1.85E-24 1.85E-24 

1.95E-08 1.95E-0C 
.517-12 1 .51E-12 

2.1 6E-13 2.10E-13 

"1.02E-07 • .02E-C7 

3.28E-12 3.28E-12 
!.77E-14_ 1.77F-14 

2 . 93E-18 2 .z93E-18 

4 .75E-08 4 .75E-CE 
1. 22E-38 1. 22E-C9 

2.43E-07 2.43E-C7 
2 .36E-09 2 .36E-09 

5.40E-13 5.40E-13 

2.49E-07 2.49E- 07 

3.62E-C6 3.62E-06 

1.49E-09 1.49E-09 

3.112E-C 3.12E-C8

Z-i4 ,-238 

1-234 
TH?- 230 

PA-226 

S-215 

Z-Z0 

U-235 
PA-231 
AC-227 

ý-:34 
U-234 
TH-230 
PA-226 
PI-210 

PA-231 
PA-231 
AC-227 

Tý-238' 

-H-230 
RA-226 

AT-227 
AC-227 

RA-226 
RA-226 

PB-2i0 

Ph-210 

P• &- 210



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

ino*t File : A:\WCEILIT-\C4 U.INPEvaluation Time:

16:37 Page: 3- 1 :

3.00000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z 

0.OOOE+00 [1/hr] 
r: 7.000E-02 

0. OOOE+00 

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 **



RESRAD-BUILD Proaramr Outout, Version 3. 3-/-/0l 16:37 Paae: 3- 2 
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-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Til-e : 4.5 sq m U series, planar source, ANL de 
Inpumi File : A:\WCEILI l\C4 U.INPEvaluation Time:

16:37 Page: 3- 3 :

3.00000

Pathway Detail of Doses 

[mrem]

External 
3.71E-06 
3.71E-06

Deposition Immersion 
5.26E-13 6.43E-13 
5.26E-13 6.43E-13

Inhalation 
7. 18E-07 
7. 18E-07

15 **

years

Source: 1 
Receptor 

1 
Total

Radon 
7. 91E-16 

7. 91E-16

ingestion 

1.21E-10 
1.21E-10



R-ESRAD-BUILD 9• cram Output, lVors.-c, 3. -C~!~O 6:3. Page: 3- 4 16 
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** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 4.5 sq m U series, planar source, ANL de 
Input File : A:\WCEILI-I\C4 U.INPEvaluation Time:

/01 16:37 Page: 4- 1 :

10.0000 years

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

Source Information

Source: 1 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 

Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z

0 .000E+00 

7 .000E-02 

0. OOOE+00 
1. OOOE+04

[1/hr] 

[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 16:37 Page: 4- 2 
Title : 4.5 sq m U series, planar source, ANL de 
Input File : A:\WCEILI~I\C4 U.INPEvaluation Time: 10.0000 years

18 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

4.2E-06 4.2E-06 
4.2E-06 4.2E-06

Receptor 1 
Total



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

19 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
3.51E-06 
3.51E-06

Deposition Immersion 
5.26E-13 6.43E-13 
5.26E-13 6.43E-13

Inhalation 
7. 18E-07 
7. 18E-07

Radon 
7. 91E-16 
7.91E-16

Ingestion 
1.21E-10 
1.21E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 4- 4 
Title : 4.5 sq m U series, planar source, ANL de 
:nput File : A:\WCEILI~I\C4_U.INPEvaluation Time: 10.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1 

238 
'-238 1.47E-07 
'-234 3.02E-12 
iH-230 3.42E-16 
A-226 7.26E-18 
'B-210 5.23E-21 
235 
-235 1.85E-08 
A-231 1.05E-11 
.C-227 8.64E-12 
234 
-234 1.01E-07 
H-230 2.29E-11 
A-226 7.28E-13 
B-210 6.88E-16

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

Total 

1.47E-07 
3. 02E-12 
3.42E-16 
7.26E-18 
5.23E-21 

1. 85E-08 
1. 05E-11 
8. 64E-12 

1. 01E-07 
2. 29E-11 
7.28E-13 

6. 88E-16

4.72E-08 4.72E-08 
7.35E-08 7.35E-08

2.43E-07 
1 . 54E-08 
2.12E-11

2.43E-07 

1 . 54E-08 
2.12E-11

1.85E-07 1.85E-07 

3.37E-06 3.37E-06 
8.80E-09 8.80E-09 

2.29E-08 2.29E-08

20 **

U
U 
U 

T 
R 
P 

U 

P 
A 

U
U 
T 
R 
P



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

16:37 Page: 5- 1 :

30.0000 years

Assessment for Time: 5 
Time =3.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 
0. OOOE+00 
1. OOOE+04

[i/hr] 

[day]

Contamination:: Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 

U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

21 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 5- 2 

Title : 4.5 sq m U series, planar source, ANL de 
Input File : A:\WCEILII\C4 U.INPEvaluation Time: 30.0000 years

22 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

3.OE-06 3.OE-06 
3.OE-06 3.OE-06

Receptor 1 
Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
7itle : 4.5 sq m U series, planar source, ANL de 
input File : A:\WCEILI-I\C4_U.INPEvaluation Time: 

Pathway Detail of Doses 

[mrem]

16:37 Page: 5- 3 :

30.0000 years

Source: 1 
Receptor 

1 
Total

External 
3.04E-06 

3.04E-06

Deposition Immersion 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00

Inhalation 
0. OOE+00 
0.OOE+00

23 **

Radon 
0.OOE+00 
0 . OOE+00

Ingestion 
0.OOE+00 
0.OOE+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 5- 4 
Title : 4.5 sq m U series, planar source, ANL de 
:nput File : A:\WCEILI~I\C4_U.INPEvaluation Time: 30.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U

A 

U

U 

R

Nuclide Receptor 
1 

238 
;-238 5.20E-08 
-- 234 3.39E-13 
'H-230 3.28E-17 
•A-226 1.53E-16 
?B-210 1.31E-19 

235 
J-235 1.25E-08 
?A-231 2.45E-12 
%C-227 6.82E-12 
234 

1-234 3.92E-09 
'H-230 7.59E-13 
%A-226 5.29E-12 
'B-210 5.78E-15

Total 

5.20E-08 
3 . 39E-13 

3.28E-17 
1.53E-16 
1.31E-19 

1.25E-08 
2.45E-12 
6. 82E-12 

3.92E-09 
7 . 59E-13 

5. 29E-12 
5.78E-15

3.79E-09 3.79E-09 
1.82E-08 1.82E-08

2.76E-09 
3.84E-08 
5. 87E-11

2.76E-09 
3. 84E-08 
5. 87E-11

1.11E-08 1.11E-08 

2.89E-06 2.89E-06 

7.67E-09 7.67E-09 

4.89E-09 4.89E-09

24 **

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



PRESRAD-BUILD Program Output, Version 3.0 12/18/01 

Title : 4.5 sq m U series, planar source, ANL de 

Input File : A:\WCEILI-~\C4_U.INPEvaluation Time:

16:37 Page: 6- 1 :

70.0000 years

Assessment for Time: 6 

Time =7.OOE+01 yr

Source Information

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

Pathway :: 
Direct Ingestion Rate: 

Fraction released to ai 

Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 3.00 z: 0.00 [m] 
Area:4.50E+00 [m2] Direction: z

0 .OOOE+00 

7.000E-02 
0. OOOE+00 
1. OOOE+04

[I/hr] 

[day]

Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 

PA-231 3.640E-02 
TH-230 8.OOOE-01 

AC-227 3.640E-02 
RA-226 8.OOOE-01 

PB-210 8.OOOE-01

25 **



RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 6- 2 
Title :4.5 sq m U series, planar source, ANL de 
:nput File : A:\WCEILI~I\C4_U.INPEvaluation Time: 70.0000 years

26 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

3.OE-06 3.OE-06 
3.OE-06 3.OE-06

Receptor 
Total



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 4.5 sq m U series, planar source, ANL de 
input File : A:\WCEILI-I\C4 U.INPEvaluation Time:

16:37 Page: 6- 3 :

70.0000 years

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
3.04E-06 

3.04E-06

Deposition 
0 .OOE+00 

0 .OOE+00

Immersion 
0.00E+00 
0.OOE+00

Inhalation 
0.00E+00 
0. OOE+00

27 **

Radon 
0. OOE+00 
0. 00E+00

Ingestion 
0.OOE+00 
0.00E+00



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: 6- 4 
Title : 4.5 sq m U series, planar source, ANL de 
Input File : A:\WCEILI~I\C4_U.INPEvaluation Time: 70.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U

U
T 
R 

U

U

P 
A

Nuclide Receptor 
1 

-238 
J-238 5.20E-08 
3-234 7.83E-13 
r1-230 1.75E-16 
?A-226 1.88E-15 

PB-210 3.03E-18 
-235 
3-235 1.25E-08 
PA-231 5.66E-12 
%C-227 2.63E-11 
*234 
3-234 3.92E-09 
'H-230 1.75E-12 
3A-226 2.81E-11 
?B-210 5.54E-14

Total 

5.20E-08 
7.83E-13 
1. 75E-16 
1. 88E-15 
3. 03E-18 

1.25E-08 
5. 66E-12 
2 .63E-11 

3.92E-09 
1.75E-12 
2.81E-11 
5.54E-14

3.79E-09 3.79E-09 
2.62E-08 2.62E-08

2.76E-09 
8.80E-08 
2 .26E-10

2 .76E-09 
8. 80E-08 
2.26E-10

3.10E-09 3.10E-09 

2.84E-06 2.84E-06 
1.10E-08 1.10E-08 

1.41E-09 1.41E-09

28 **

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



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:37 Page: F- 1 
Title : 4.5 sq m U series, planar source, ANL de 
inout File : A:\WCEILI-I\C4 U.INP

29 **

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.OOE+01 3.00E+01 

1 4.51E-06 4.48E-06 4.43E-06 4.23E-06 3.04E-06
7. 00E+01 
3. 04E-06

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr)

0. 00E+00 
4.51E-06

Evaluation Time [yr] 
1.00E+00 3.OOE+00 1.00E+01 3.OOE+01 7.OOE+01 

4.49E-06 4.43E-06 4.24E-06 3.05E-06 3.05E-06



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

Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-I\C9 U.INP

1 **

RESRAD-BUILD Table of Contents

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

For Each Time (I) : ......................  
Time Specific Parameters ................ I-1 
Receptor-Source Dose Summary ........... 1-2 

Dose by Pathway Detail .................. 1-3 
Dose by Nuclide Detail .................. 1-4 

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



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 1 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-I\C9 U.INP

RESRAD-BUILD Input Parameters

Number of Sources : 
Number of Receptors: 
Total Time 
Fraction Inside

1 
1 

3.650000E+02 days 
2.300000E-01

Receptor Information 

Room x y z FracTime Inhalation 
[m] [m] [m] [m3/day] 

1 3.000 3.000 1.000 1.000 3.36E+01

Ingestion(Dust) 
[m2/hr] 

1.10E-04

Receptor-Source Shielding Relationship

Receptor Source Density Thickness 

[g/cm3] [cm]

1 1 2.40E+00 0.00E+00 Concrete

2 **

Receptor

1

Material



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 2 
Title : 9 sq m U series, planar source, ANL defa 
input File : A:\WCEILI-1\C9 U.INP 

Building Information 

Building Air Exchange Rate: 1.OOE+01 1/hr

Height [m] 
Area [m2]

Air Exchanges [m3/hr]

** ** * ** ** **** ** *** * *** ** * *** ** *

Hi: 2.800 

Area 36.000

* Room 1 

LAMBDA: 1.OOE+01

*

<=QO1: 1.01E+03 
* Q10 1.01E+03

Deposition velocity: 2.70E-03 [m/s]

3 **

Resuspension Rate: 1.40E-05 [11s]



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 0- 3 
Title : 9 sq m U series, planar source, ANL defa 
Inout File : A:\WCEILI-I\C9 U.INP 

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove: 

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

3.00 y: 3.00 z: 0.00[m] 
Area:9.00E+00 [m2] Direction: z 

0.OOOE+00 [1/hr] 
r: 7.000E-02 

2.OO0E-01 
1.000E+04 [day]

0 . OOOE+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCi]

1 . 000E+00 
4 .550E-02 

1 .000E+00 
4. 550E-02 
1 . 000E+00 
4 550E-02 
1. OOOE+00 

1. 000E+00

2. 690E-04 
2.670E-04 
2 .830E-04 

1.060E-02 
5.480E-04 
1.480E-02 
1.330E-03 
7.270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1.230E-01 
1.320E-01 
1.280E+00 
3.260E-01 
6.720E+00 
8.600E-03 
2 .320E-02

3.530E-06 
1.950E-05 
8.750E-08 
4.760E-06 
8.780E-08 
4.530E-05 
1.940E-04 
4.140E-07

External Submersion 
(Volume) 

[mrem/yr/ [mrem/yr/ 
(pCi/m3)] (pCi/m3)]

9. 510E-08 
4.740E-07 
2.520E-10 
1.190E-07 
7. 570E-l0 
1.260E-06 
7.000E-06 
3.820E-09

1.600E-04 
9.030E-04 
8.930E-07 
2 .010E-04 
2.040E-06 
2.160E-03 
1.040E-02 
1.430E-05

4 **

U-238 

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



* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
1t~le : 9 sq m U series, planar source, ANL defa 

input File : A:\WCEILI~I\C9 U.INPEvaluation Time:

16:27 Page: 1- 1 :

0.000000 years

Assessment for Time: 1 

Time =0.OOE+00 yr

Source Information

Source: 1 
Location:: Room : 1 x: 3 
Geometry:: Type: Area 
Pathway :: 

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

.00 y: 3.00 z: 
Area:9.OOE+00 [m2] 

0.OOOE+00 [i/hr] 
7.OOOE-02 
0.OOOE+00 
1.OOOE+04 [day]

0.00 [m] 
Direction: z

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

5 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 1- 2 

Title : 9 sq m U series, planar source, ANL defa 
input File : A:\WCEILI-I\C9 U.INPEvaluation Time: 0.000000 years

6 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

7.2E-06 7.2E-06 
7.2E-06 7.2E-06

Receptor 1 

Total



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-1\C9 U.INPEvaluation Time:

16:27 Page: 1- 3 :

0.000000 years

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
5.77E-06 
5.77E-06

Deposition Immersion 
1.05E-12 1.29E-12 
1.05E-12 1.29E-12

Inhalation 
1.44E-06 
1. 44E-06

7 **

Radon 
1. 58E-15 
1. 58E-15

Ingestion 
2.42E-10 
2.42E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 1- 4 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI~1\C9_U.INPEvaluation Time: 0.000000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1

2.72E-07 
2.85E-13 
3.08E-18 
4.98E-21 
0 . 00E+00 

3.18E-08 
9 . 80E-13 
8.41E-14 

2. 01E-07 
2. 18E-12 
5. 41E-15 
5.75E-19

Total 

2 .72E-07 
2. 85E-13 
3. 08E-18 
4.98E-21 
0. 00E+00 

3. 18E-08 
9.80E-13 
8.41E-14 

2. 01E-07 
2. 18E-12 
5. 41E-15 
5. 75E-19

U-238 
1-238 
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

8 **

9.27E-08 9.27E-08 
7.92E-09 7.92E-09 

4.84E-07 4.84E-07 
1.20E-09 1.20E-09 
1.91E-13 1.91E-13 

4.97E-07 4.97E-07 

5.56E-06 5.56E-06 
8.79E-10 8.79E-10 

5.66E-08 5.66E-08



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

16:27 Page: 2- 1 :

1.00000 years

Assessment for Time: 2 
Time =l.OOE+00 yr

Source Information

Source: 1 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:9.00E+00 [m2] Direction: z 

0.OOOE+00 [1/hr] 
r: 7.000E-02 

0.OOOE+00 
1.OOOE+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

9 **



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

16:27 Page: 2- 2 :

1.00000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

7.2E-06 7.2E-06 
7.2E-06 7.2E-06

10 **

Receptor 1 
Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 2- 3 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-l\C9_U.INPEvaluation Time: 1.00000 years 

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
5.72E-06 
5.72E-06

Deposition Immersion 
1.05E-12 1.29E-12 
1.05E-12 1.29E-12

Inhalation 
1.44E-06 
1.44E-06

11 **

Radon 
1.58E-15 
1.58E-15

Ingestion 
2.42E-10 
2.42E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 2- 4 
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 
1

Total

2.71E-07 
8.55E-13 
1. 54E-17 
4.59E-20 
3.25E-24 

3. 16E-08 
2.94E-12 
4.17E-13 

2.01E-07 
6. 53E-12 
2.69E-14 
5.13E-18

2.71E-07 
8.55E-13 
1.54E-17 
4. 59E-20 
3.25E-24 

3.16E-08 
2 .94E-12 

4.17E-13 

2 . 01E-07 
6.53E-12 
2.69E-14 
5.13E-18

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

4.84E-07 
3. 58E-09 
9.46E-13

4.84E-07 
3.58E-09 
9.46E-13

4.81E-07 4.81E-07 

5.51E-06 5.51E-06 
2.60E-09 2.60E-09 

5.47E-08 5.47E-08

12 **

9.27E-08 9.27E-08 
2.35E-08 2.35E-08



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

16:27 Page: 3- 1 :

3.00000 years

Assessment for Time: 3 

Time =3.00E+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:9.00E+00 [m2] Direction: z 

0.000E+00 [1/hr] 
.r: 7.000E-02 

0.OOOE+00 
1.OOOE+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 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 2 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-1\C9 U.INPEvaluation Time: 3.00000 years

14 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

7.1E-06 7.1E-06 
7.1E-06 7.1E-06

Receptor 1 
Total



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

15 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
5.64E-06 
5.64E-06

Deposition 
1. 05E-12 
1. 05E-12

Immersion 
1.29E-12 
1.29E-12

Inhalation 
1.44E-06 
1.44E-06

Radon 
1.58E-15 
1.58E-15

Ingestion 
2.42E-10 
2.42E-10



" RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:27 Page: 3- 4 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI~1\C9_U.INPEvaluation Time: 3.00000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U

T 

R 

U
U 

P 
A 

U
U 
T 

R 
P

Nuclide Receptor 
1 

238 
-238 2.69E-07 
-234 1.99E-12 
H-230 7.72E-17 
A-226 4.55E-19 
B-210 1.30E-22 
235 
-235 3.12E-08 
A-231 6.85E-12 
C-227 2.04E-12 
234 
-234 2.01E-07 
H-230 1.52E-11 
A-226 1.32E-13 
B-210 5.09E-17

Total 

2. 69E-07 

1. 99E-12 
7.72E-17 
4. 55E-19 
1. 30E-22 

3.12E-08 
6. 85E-12 
2.04E-12 

2. O1E-07 
1.52E-11 
1.32E-13 
5.09E-17

9.25E-08 9.25E-08 
5.31E-08 5.31E-08

4.84E-07 
8.23E-09 
4. 62E-12

4.84E-07 
8.23E-09 
4. 62E-12

4.50E-07 4.50E-07 

5.43E-06 5.43E-06 
5.86E-09 5.86E-09 

5.11E-08 5.11E-08

16 **

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



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

/01 16:28 Page: 4- 1 :

10.0000 years

Assessment for Time: 4 
Time =I.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:9.OOE+00 [m2] Direction: z 

0.OOOE+00 [I/hr] 
.r: 7.000E-02 

0.OOOE+00 
1.OOOE+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 16:28 Page: 4- 2 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-l\C9_U.INPEvaluation Time: 10.0000 years

18 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

6.8E-06 6.8E-06 
6.8E-06 6.8E-06

Receptor 1 
Total



1* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 4- 3 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI~-\C9_U.INPEvaluation Time: 10.0000 years

19 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
5.34E-06 
5.34E-06

Deposition Immersion 
1.05E-12 1.29E-12 
1.05E-12 1.29E-12

Inhalation 
1.44E-06 
1.44E-06

Radon 
1.58E-15 
1. 58E-15

Ingestion 
2.42E-10 
2.42E-10



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

Nuclide Detail of Doses 

[mrem]

Source: 1

U

L 

T 
F 

P

Nuclide Receptor 
1 

-238 
P-238 2.64E-07 
J-234 5.97E-12 
H-230 6.82E-16 

RA-226 1.10E-17 
?B-210 9.21E-21 
235 

J-235 3.OOE-08 
9A-231 2.05E-11 
%C-227 1.67E-11 
-234 
J-234 2.01E-07 
'H-230 4.57E-11 
RA-226 1.11E-12 
?B-210 1.21E-15

Total 

2. 64E-07 
5. 97E-12 
6.82E-16 
1. 10E-17 
9. 21E-21 

3. 00E-08 
2. 05E-11 
1. 67E-11 

2. 01E-07 
4. 57E-11 
1.l1E-12 
1.21E-15

9.22E-08 9.22E-08 
1.42E-07 1.42E-07

4.84E-07 
2.34E-08 
3.73E-11

4. 84E-07 
2 .34E-08 

3.73E-11

3.58E-07 3.58E-07 

5.13E-06 5.13E-06 
1.55E-08 1.55E-08 

4.03E-08 4.03E-08

20 **

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



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

16:28 Page: 5- 1 :

30.0000 years

Assessment for Time: 5 
Time =3.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:9.OOE+00 [m2] Direction: z

0. OOOE+00 
7.OOOE-02 
0. OOOE+00 
1 .000E+04

[I/hr] 

[day]

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.000E-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.000E-01 
PB-210 8.OOOE-01

21 **



11 RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 9 sq m U series, planar source, ANL defa 
input File : A:\WCEILI-I\C9 U.INPEvaluation Time:

16:28 Page: 5- 2 :

30.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

4.6E-06 4.6E-06 
4 .6E-06 4 .6E-06

1

22 **

Receptor 
Total



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

Pathway Detail of Doses 

[mrem]

16:28 Page: 5- 3 :

30.0000 years

Source: 1 
Receptor 

1 
Total

External 
4.63E-06 
4. 63E-06

Deposition 
0. OOE+00 
0. 00E+00

Immersion 
0.00E+00 
0.OOE+00

Inhalation 
0 .OOE+00 

0 .OOE+00

23 **

Radon 
0 .OOE+00 

0 .OOE+00

Ingestion 

.0.00E+00 
0 .00E+00



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 5- 4 
Thtie : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-I\C9_U.INPEvaluation Time: 30.0000 years 

Nuclide Detail of Doses 

[mrem]

24 **

Source: 1

Nuclide Receptor 
1

Total

7.89E-08 7.89E-08 
5.01E-13 5.01E-13 
4.85E-17 4.85E-17 
2.32E-16 2.32E-16 
1.93E-19 1.93E-19 

1.89E-08 1.89E-08 
3.70E-12 3.70E-12 
1.04E-11 1.04E-11 

5.80E-09 5.80E-09 
1.12E-12 1.12E-12 
8.04E-12 8.04E-12 
8.56E-15 8.56E-15 

5.73E-09 5.73E-09 
2.77E-08 2.77E-08 

4.08E-09 4.08E-09 
5.84E-08 5.84E-08 
8.69E-11 8.69E-11 

1.69E-08 1.69E-08 

4.39E-06 4.39E-06 
1.13E-08 1.13E-08 

7.24E-09 7.24E-09

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 
-i--230 

TH-230 
RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210



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

16:28 Page: 6- 1 :

70.0000 years

Assessment for Time: 6 
Time =7.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:9.OOE+00 [m2] Direction: z

0. 000E+00 
7 .000E-02 

0. OOOE+00 
1 .000E+04

[1/hr] 

[day]

Contamination:: Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

2.5 * *



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 6- 2 
Title : 9 sq m U series, planar source, ANL defa 
input File : A:\WCEILI~-\C9_U.INPEvaluation Time: 70.0000 years

26 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

4.6E-06 4.6E-06 
4.6E-06 4.6E-06

Receptor 1 
Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 9 sq m U series, planar source, ANL defa 
input File : A:\WCEILI-I\C9_U.INPEvaluation Time: 

Pathway Detail of Doses 

[mrem]

16:28 Page: 6- 3 :

70.0000 years

Source: 1 
Receptor 

1

External 
4.63E-06 
4.63E-06

Deposition Immersion 
0.OOE+00 0.OOE+00 
0.OOE+00 0.OOE+00

Inhalation 
0. OOE+00 
0. OOE+00

27 **

Radon 
0. OOE+00 
0. OOE+00

Ingestion 
0.OOE+00 
0.OOE+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: 6- 4 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI~1\C9_U.INPEvaluation Time: 70.0000 years 

Nuclide Detail of Doses 

[mrem]

28 **

Source: 1

Nuclide Receptor 
1 

238 
-238 7.89E-08 
-234 1.16E-12 
'H-230 2.59E-16 
A-226 2.85E-15 
B-210 4.48E-18 
235 
:-235 1.89E-08 
A-231 8.55E-12 
XC-227 4.00E-11 
234 
-234 5.79E-09 

H-230 2.59E-12 
.A-226 4.27E-11 
?B-210 8.21E-14

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

Total 

7. 89E-08 
1. 16E-12 
2. 59E-16 
2. 85E-15 
4.48E-18 

1.89E-08 
8.55E-12 
4. OOE-II 

5.79E-09 
2. 59E-12 
4.27E-11 
8.21E-14

5.72E-09 5.72E-09 
3.98E-08 3.98E-08 

4.08E-09 4.08E-09 
1.34E-07 1.34E-07 
3.35E-10 3.35E-10 

4.71E-09 4.71E-09 

4.32E-06 4.32E-06 
1.63E-08 1.63E-08 

2.09E-09 2.09E-09

U

U 
T 
R 
P 

U

U U

T 

R 
P



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:28 Page: F- 1 
Title : 9 sq m U series, planar source, ANL defa 
Input File : A:\WCEILI-I\C9 U.INP

29 **

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration 

(mrem)

Evaluation Time [yr] 
0.OOE+00 1.OOE+00 3.00E+00 1.OOE+01 3.OOE+01 

1 7.20E-06 7.16E-06 7.07E-06 6.78E-06 4.63E-06
7. 00E+01 
4. 63E-06

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr) 

Evaluation Time [yr] 
O.OOE+00 1.OOE+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



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 0- 0 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8 U.IN

1 **

RESRAD-BUILD Table of Contents

Input Parameters .........................  
For Each Time (I) : ......................  

Time Specific Parameters ..............  
Receptor-Source Dose Summary ..........  
Dose by Pathway Detail ................  
Dose by Nuclide Detail ................  

Full Summary .............................

0-1 

I-1 

1-2 

1-3 

1-4 

F-1



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 0- 1 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-~\CI8 U.IN

RESRAD-BUILD Input Parameters

Number of Sources : 
Number of Receptors: 
Total Time 
Fraction Inside

1 
1 

3.650000E+02 days 
2.300000E-01

Receptor Information 

Room x y z FracTime Inhalation Ingestion(Dust) 
[m] [m] [m] [m3/day] [m2/hr] 

1 3.000 3.000 1.000 1.000 3.36E+01 1.10E-04 

Receptor-Source Shielding Relationship

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

Material

1 2.40E+00 0.OOE+00 Concrete

2 **

Receptor

1

1



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 0- 2 
:itle : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\CISU.IN 

Building Information 

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

Height [m) 
Area [m2]

Air Exchanges [m3/hr]

* ** ** * ** * ** ** **** ***** * ** * *** **

HI: 2.800 

Area 36.000

* Room 1 

* LAMBDA: 1.OOE+01

<=QO1: 1.01E+03 
* QI0 : 1.01E+03

* * 

* ** * ** ** *** * *** ******* **

Deposition velocity: 2.70E-03 [m/s R

3 **

Resuspension Rate: 1.40E-05 [11s]



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

Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-l\CI8_U.IN 

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove: 

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

3.00 y: 3.00 z: 0.00[m] 
Area:l.80E+01 [m2] Direction: z 

0.000E+00 [i/hr] 
r: 7.000E-02 

2.OO0E-01 
1.000E+04 [day]

0. OOE+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCi]

1 . 000E+00 
4 .550E-02 

1. 000E+00 
4 .550E-02 
1. OOOE+00 

4 .550E-02 
1. 000E+00 
1. 000E+00

2.690E-04 
2. 670E-04 
2 .830E-04 
1.060E-02 
5.480E-04 
1.480E-02 
1.330E-03 
7.270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1.230E-01 
1 . 320E-01 
1 .280E+00 
3.260E-01 
6. 720E+00 
8. 600E-03 
2. 320E-02

3. 530E-06 
1. 950E-05 
8 .750E-08 

4.760E-06 
8.780E-08 
4. 530E-05 
1.940E-04 
4.140E-07

External Submersion 
(Volume) 

[mrem/yr/ [mrem/yr/ 
(pCi/m3)] (pCi/m3)]

9. 510E-08 
4. 740E-07 
2 .520E-10 

1. 190E-07 
7.570E-10 
1.260E-06 
7. OOOE-06 

3.820E-09

1. 600E-04 
9. 030E-04 
8.930E-07 
2. OlOE-04 

2.040E-06 
2.160E-03 
1.040E-02 
1.430E-05

4 **

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



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Ti4le : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI~I\Cl8 U.INEvaluation Time:

16:14 Page: 

0.000000

Assessment for Time: 1 
Time =0.OOE+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 3.00 z: 0.00 [m] 
Area:l.80E+01 [m2] Direction: z

0. OOOE+00 
7. OOOE-02 

0. OOOE+00 
1. OOOE+04

[I/hr] 

[day]

Nuclide Concentration 
[pCi/m2] 

U-238 9.963E-01 
U-235 4.533E-02 
U-234 9.963E-0i 
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

5 **1- 1 : 

years



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 

Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8 U.INEvaluation Time:

16:14 Page: 1- 2 :

0.000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.1E-05 1.1E-05 
1.1E-05 1.1E-05

6 **

Receptor I 

Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8 U.INEvaluation Time:

16:14 Page: 1- 3 :

0.000000 years

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
8.13E-06 
8.13E-06

Deposition Immersion 
2.10E-12 2.57E-12 
2.10E-12 2.57E-12

Inhalation 
2.87E-06 
2 .87E-06

7 **

Radon 
3. 16E-15 
3. 16E-15

Ingestion 
4.84E-10 
4.84E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 1- 4 
Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\Cl8_U.INEvaluation Time: 0.000000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U

U

U 
U-

Nuclide Receptor 
1 

-238 
)-238 4.85E-07 
3-234 5.63E-13 
rH-230 6.15E-18 
RA-226 7.02E-21 
?B-210 0.OOE+00 
-235 
J-235 4.96E-08 
?A-231 1.91E-12 

AC-227 1.63E-13 
234 

3-234 3.98E-07 
TH-230 4.34E-12 
RA-226 7.64E-15 
DB-210 1.00E-18

Total 

4 .85E-07 

5. 63E-13 
6. 15E-18 
7.02E-21 
0. 00E+00 

4 .96E-08 

1. 91E-12 
1. 63E-13 

3.98E-07 
4.34E-12 
7.64E-15 
1.00E-18

1.81E-07 1.81E-07 
1.53E-08 1.53E-08

9. 65E-07 
1.70E-09 
3.33E-13

9. 65E-07 
1 .70E-09 

3 .33E-13

9.61E-07 9.61E-07 

7.84E-06 7.84E-06 
1.53E-09 1.53E-09 

9.87E-08 9.87E-08

8 **

PA-231 
PA-231 
AC-227 

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

AC-227 
AC-227 

RA-226 
RA-226 
PE-210 

PB-210 
PB-210



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
:itle : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-1\CI8 U.INEvaluation Time:

16:14 Page: 2- 1 :

1.00000 years

Assessment for Time: 2 

Time =l.00E+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:1.80E+01 [m2] Direction: z

0.OOOE+00 
7. 000E-02 

0. OOOE+00 
1 . OOOE+04

[1/hr] 

[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

9 **



** 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-I\Cl8 U.INEvaluation Time: 1.00000 years

10 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.1E-05 1.1E-05 
1.1E-05 1.1E-05

Receptor 1 

Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8 U.INEvaluation Time:

16:14 Page: 2- 3 :

1.00000 years

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
8.07E-06 
8.07E-06

Deposition 
2. lOE-12 
2. lOE-12

Immersion 
2.57E-12 
2.57E-12

Inhalation 
2.87E-06 
2.87E-06

11 **

Radon 
3. 16E-15 
3. 16E-15

Ingestion 
4.84E-10 
4.84E-10



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

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1

Total

4.84E-07 
1 .69E-12 
3.08E-17 
6. 48E-20 
5.66E-24 

4.93E-08 
5 .74E-12 
8.07E-13 

3. 98E-07 
1.30E-11 
3.79E-14 
8.95E-18

4.84E-07 
1. 69E-12 
3.08E-17 
6.48E-20 
5. 66E-24 

4. 93E-08 
5. 74E-12 
8.07E-13 

3. 98E-07 
1.30E-11 
3. 79E-14 
8. 95E-18

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 
?B-210

9. 65E-07 
5.06E-09 
1. 65E-12

9.65E-07 
5. 06E-09 
1 .65E-12

9.31E-07 9.31E-07 

7.78E-06 7.78E-06 
4.54E-09 4.54E-09 

9.54E-08 9.54E-08

12 **

1.81E-07 1.81E-07 
4.55E-08 4.55E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-1\CI8 U.INEvaluation Time:

16:14 Page: 3- 1 :

3.00000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove: 

Contamination:: Nuclide

3.00 y: 3.00 z: 0.00 [m] 
Area:l.80E+01 [m2] Direction: z 

0.000E+00 [i/hr] 
.r: 7.OOOE-02 

0.000E+00 
1.OOOE+04 [day]

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 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 3- 2 
Tilze : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-l\Cl8_U.INEvaluation Time: 3.00000 years

14 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.!E-05 1.1E-05 
I.1E-05 I.1E-05

Receptor I 
To:ai



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

Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8_U.INEvaluation Time: 3.00000 years 

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
7.95E-06 
7.95E-06

Deposition Immersion 

2.10E-12 2.57E-12 
2.10E-12 2.57E-12

Inhalation 
2. 87E-06 
2. 87E-06

15 **

Radon 
3.16E-15 
3. 16E-15

Ingestion 
4.84E-10 
4.84E-10



*' RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:14 Page: 3- 4 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-1\CI8_U.INEvaluation Time: 3.00000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1 

238 
>-238 4.82E-07 
J-234 3.94E-12 
11-230 1.54E-16 

RA-226 6.43E-19 
B-210 2.27E-22 

-235 
-235 4.88E-08 

?A-231 1.34E-11 

{C-227 3.96E-12 
*234 
J-234 3.97E-07 
H-230 3.04E-11 
A-226 1.87E-13 
3-210 8.88E-17

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 
PE-210

Total 

4.82E-07 
3. 94E-12 
1. 54E-16 
6. 43E-19 
2.27E-22 

4.88E-08 
1.34E-11 
3. 96E-12 

3.97E-07 
3. 04E-11 
1.87E-13 

8. 88E-17

1.81E-07 1.81E-07 
1.03E-07 1.03E-07

9. 65E-07 
1. 16E-08 
8.06E-12

9. 65E-07 
1. 16E-08 
8. 06E-12

8.72E-07 8.72E-07 

7.66E-06 7.66E-06 
1.02E-08 1.02E-08 

8.92E-08 8.92E-08

16 **

U 

I.  

U

U

T 
F 
P



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C18 U.INEvaluation Time:

16:15 Page: 4- 1 :

10.0000 years

Assessment for Time: 4 
Time =I.00E+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:l.80E+01 [m2] Direction: z

0. OOOE+00 
7 .OOOE-02 

0. 000E+00 
1. OOOE+04

[i/hr] 

[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 **



*1 RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4- 2 
Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI~I\CI8 U.INEvaluation Time: 10.0000 years

18 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Receptor 1 
Total

Source Total 
1 

1.OE-05 1.OE-05 
1.0E-05 1.OE-05



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4- 3 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8_U.INEvaluation Time: 10.0000 years

19 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External Deposition Immersion Inhalation Radon 
7.53E-06 2.10E-12 2.57E-12 2.87E-06 3.16E-15 
7.53E-06 2.10E-12 2.57E-12 2.87E-06 3.16E-15

Ingestion 
4.84E-10 
4.84E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 4- 4 
:itle : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\C18_U.INEvaluation Time: 10.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor

4.75E-07 
1. 18E-11 
1. 36E-15 
1. 56E-17 
1 . 62E-20 

4.71E-08 
4.01E-11 
3.253E-1 

3.97E-07 
9. 11E-11 
1.56E-12 
2. 12E-15

Total 

4. 75E-07 
1.18E-11 
1. 36E-15 
1. 56E-17 
1 . 62E-20 

4.71E-08 
4. 01E-11 
3.25E-11 

3.97E-07 
9. 11E-11 
1. 56E-12 
2. 12E-15

U-238 
U-238 

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

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

U-234 
U-234 
7H-230 
RA-226 
PB-210 

PA-231 
PA-231 
AC-227 

TP-230 
TH-230 
RA-22 6 
PE-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210

20 **

1.80E-07 1.80E-07 
2.76E-07 2.76E-07 

9.64E-07 9.64E-07 
3.30E-08 3.30E-08 
6.54E-11 6.54E-11 

6.95E-07 6.95E-07 

7.24E-06 7.24E-06 
2.72E-08 2.72E-08 

7.06E-08 7.06E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 

Title : 18 sq m U series, planar source, ANL def 

Input File : A:\WCEILI-I\CI8_U.INEvaluation Time:

16:15 Page: 5- 1 :

30.0000 years

Assessment for Time: 5 

Time =3.00E+01 yr

Source Information

Source: 1 
Location:: Room 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 

Area:l.80E+01 [m2] Direction: z 

0.OOOE+00 [1/hr] 

.r: 7.000E-02 
0.OOOE+00 
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.OOOE-01

21 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 5- 2 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI~I\C18_U.INEvaluation Time: 30.0000 years

22 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

6.5E-06 6.5E-06 
6.5E-06 6.5E-06

Receptor 1 
Total



RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 5- 3 

Title :18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-1\CI8_U.INEvaluation Time: 30.0000 years 

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External Deposition Immersion Inhalation Radon 
6.52E-06 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00 
6.52E-06 0.OOE+00 0.OOE+00 0.OOE+00 0.OOE+00

23 **

Ingestion 
0.OOE+00 
0.OOE+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 5- 4 
Title : 18 sq m U series, planar source, ANL def 
:nput File : A:\WCEILI-I\CI8_U.INEvaluation Time: 30.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1 

238 
-238 1.11E-07 
-234 6.79E-13 
H-230 6.56E-17 
A-226 3.27E-16 
B-210 2.63E-19 
235 
-235 2.66E-08 
A-231 5.17E-12 
C-227 1.46E-11 
234 
-234 7.85E-09 
H-230 1.52E-12 
A-226 1.13E-11 
B-210 1.17E-14

PA-231 
PA-231 
AC-227 

TH-230 
T7H-230 
RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 

PB-210 
PB-210 

PB-210

Total 

1.11E-07 
6. 79E-13 
6. 56E-17 
3 . 27E-16 

2 . 63E-19 

2. 66E-08 

5. 17E-12 

1. 46E-11 

7.85E-09 
1. 52E-12 
1. 13E-11 
1.17E-14

8.OOE-09 8.OOE-09 
3.91E-08 3.91E-08

5.53E-09 
8.24E-08 
1.18E-10

5.53E-09 
8.24E-08 
1. 18E-10

2.38E-08 2.38E-08 

6.20E-06 6.20E-06 
1.55E-08 1.55E-08 

9.86E-09 9.86E-09

24 **

U 

T 
R 

U
P 

T 

R• 
0



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 6- 1 
Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\CI8_U.INEvaluation Time: 70.0000 years

25 **

Assessment for Time: 6 

Time =7.00E+01 yr

Source Information

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

3.00 y: 3.00 z: 0.00 [m] 
Area:1.80E+01 [m2] Direction: z

Direct Ingestion Rate: 0.OOOE+00 
Fraction released to air: 7.OOOE-02 
Removable fraction: 0.OOOE+00 
Time to Remove: 1.OOOE+04

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 

U-235 3.640E-02 
U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

[1/hr] 

[day]



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\CI8 U.INEvaluation Time:

16:15 Page: 6- 2 :

70.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

6.5E-06 6.5E-06 
6.5E-06 6.5E-06

1

26 **

Receptor 
Tozal



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 6- 3 
Title : 18 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\Cl8_U.INEvaluation Time: 70.0000 years 

Pathway Detail of Doses 

[mrem]

Scurce: 1 

Receptor 
1 

Total

External 
6.52E-06 
6.52E-06

Deposition Immersion 
0.OOE+00 0.OOE+00 
0.00E+00 0.OOE+00

Inhalation 
0.OOE+00 
0. 00E+00

27 **

Radon 
0. 00E+00 
0. 00E+00

Ingestion 
0.00E+00 
0 . 00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: 6- 4 
Title : 18 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\CI8_U.INEvaluation Time: 70.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1 

238 
J-238 1.11E-07 

J-234 1.57E-12 
FH-230 3.51E-16 
•A-226 4.02E-15 
?B-210 6.11E-18 

235 
-235 2.66E-08 
A-231 1.19E-11 
•C-227 5.64E-11 
234 
[-234 7.85E-09 
'H-230 3.51E-12 
A-226 6.02E-11 
?B-210 1.12E-13

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

Total 

1.l1E-07 
1.57E-12 
3. 51E-16 
4. 02E-15 
6. 11E-18 

2.66E-08 
1. 19E-I1 
5. 64E-11 

7.85E-09 
3. 51E-12 
6. 02E-11 
1. 12E-13

8.00E-09 8.OOE-09 
5.62E-08 5.62E-08

5 .52E-09 
1.89E-07 
4. 57E-10

5.52E-09 
1.89E-07 
4.57E-10

6.64E-09 6.64E-09 

6.09E-06 6.09E-06 
2.21E-08 2.21E-08 

2.84E-09 2.84E-09

28 **

T 
R 

P 

U
A 

T 

R



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 16:15 Page: F- 1 
Title : 18 sq m U series, planar source, ANL def 
Inout File : A:\WCEILI-~\CI8 U.IN

29 **

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration 

(mrem)

Evaluation Time [yr] 
0.OOE+00 1.OOE+00 3.OOE+00 1.OOE+01 3.OOE+01 

1 1.10E-05 1.09E-05 1.08E-05 1.04E-05 6.52E-06
7 . OOE+01 
6. 52E-06

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr)

0 . OOE+00 
1 1.lOE-05

Evaluation Time [yr] 
1.OOE+00 3.OOE+00 1.OOE+01 3.O0E+01 7.OOE+01 

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 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI~-\C36 U.IN

1 **

RESRAD-BUILD Table of Contents

Input Parameters .........................  
For Each Time (I) : ......................  

Time Specific Parameters ..............  
Receptor-Source Dose Summary ..........  
Dose by Pathway Detail ................  
Dose by Nuclide Detail ................  

Full Summary .............................

0-1 

I-1 

1-2 

1-3 

1-4 

F-1



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 1 

Title : 36 sq m U series, planar source, ANL def 
innut File : A:\WCEILI-1\C36 U.IN

RESRAD-BUILD Input Parameters

Number of Sources 

Number of Receptors: 

Total Time 

Fraction Inside

1 
1 

3.650000E+02 days 
2.300000E-01

Receptor Information

Room x 
[m] 

1 3.000

y 
[m] 
3.000

z FracTime Inhalation 
[m] [m3/day] 

1.000 1.000 3.36E+01

Ingestion(Dust) 
[m2/hr] 

1.10E-04

Receptor-Source Shielding Relationship

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

1 1 2.40E+00 0.00E+00 Concrete

2 **

Receotor

Material



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 2 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-~\C36 U.IN 

Building Information 

Building Air Exchange Rate: 1.OOE+01 1/hr 

-ieight[m] Air Exchanges [m3/hr] 
Area [m2]

* 

* 

*

*

1: 2.800 * Room 1 * 
* LAMBDA: 1.00E+01 * 

ea 36.000 * * 

Deposition velocity: 2.70E-03 [m/s] Resuspen

Q01: 1.01E+03 
Q10 : 1.01E+03

sion Rate: 1.40E-05 [11s]

3 **

HA 

ArE

<:



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 0- 3 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36_U.IN 

Source Information

Source: 1 
Location:: Room : 1 x: 3 
Geometry:: Type: Area 
Pathway :: 

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

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

.00 y: 3.00 z: 
Area:3.60E+01 [m2] 

0.OOOE+00 [l/hr] 
7.OOOE-02 
2.OO0E-01 
1.000E+04 [day]

0.00 [m] 
Direction: z

0 . OOOE+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCi]

1 OOOE+00 
4 550E-02 
1 OOOE+00 

4 550E-02 
1 000E.+00 
4. 550E-02 
1. OOOE+00 

1. OOOE+00

2. 690E-04 
2. 670E-04 
2 830E-04 
1. 060E-02 
5 480E-04 
1. 480E-02 
1 . 330E-03 
7 . 270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1 .230E-01 
1. 320E-01 
1. 280E+00 
3 .260E-01 
6. 720E+00 
8. 600E-03 
2. 320E-02

3. 530E-06 
1 .950E-05 

8.750E-08 
4. 760E-06 
8.780E-08 
4. 530E-05 
1. 940E-04 
4. 140E-07

External Submersion 
(Volume) 

[mrem/yr/ (mrem/yr/ 
(pCi/m3)] (pCi/m3)]

9. 510E-08 
4.740E-07 
2. 520E-10 
1. 190E-07 
7. 570E-10 

1. 260E-06 
7. OOOE-06 

3.820E-09

1. 600E-04 
9. 030E-04 
8. 930E-07 
2 O1OE-04 
2 040E-06 
2 .160E-03 
1. 040E-02 
1 . 430E-05

4 **

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



RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Ti*Ie : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI-~\C36 U.INEvaluation Time:

15:41 Page: 1- 1 :

0.000000 years

Assessment for Time: 1 
Time =0.OOE+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 

Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0 .OOOE+00 

7. OOOE-02 
0. 000E+00 
1. 000E+04

[i/hr] 

[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

5 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI~I\C36 U.INEvaluation Time:

15:41 Page: 1- 2 :

0.000000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.6E-05 1.6E-05 
1.6E-05 1.6E-05

1

6 **

Receptor 
Total



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-l\C36_U.INEvaluation Time: 

Pathway Detail of Doses 

[mrem]

15:41 Page: 1- 3 :

0.000000 years

Source: 1 
Receptor 

1 
Total

External 
1.07E-05 

1.07E-05

Deposition Immersion 
4.21E-12 5.15E-12 
4.21E-12 5.15E-12

Inhalation 
5.74E-06 
5.74E-06

7 **

Radon 
6.33E-15 
6. 33E-15

Ingestion 
9.68E-10 
9.68E-10



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 1- 4 
-itle : 36 sq m U series, planar source, ANL def 

input File : A:\WCEILI-I\C36_U.INEvaluation Time: 0.000000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1

Total

8. 75E-07 
1.12E-12 
1.23E-17 
9. 30E-21 
0.00E+00 

7. 66E-08 
3.76E-12 
3.17E-13 

7.88E-07 
8.66E-12 
1.01E-14 
1.77E-18

8.75E-07 
1.12E-12 
1.23E-17 
9.30E-21 
0. 00E+00 

7.66E-08 
3. 76E-12 
3.17E-13 

7.88E-07 
8. 66E-12 
1. 01E-14 
1.77E-18

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

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

U-234 
U-234 
T3-230 
RA-226 
P3-210 

PA-231 
PA-231 
AC-227 

TH -230 
TH-230 
RA-226 
PS-210 

AO-227 
AC-227 

RA-226 
RA -226 
PB-210 

PB-210 
PB-210

1.92E-06 
2.25E-09 
5.90E-13

1.92E-06 
2.25E-09 
5.90E-13

1.87E-06 1.87E-06 

1.04E-05 1.04E-05 
2.71E-09 2.71E-09 

1.75E-07 1.75E-07

8 **

3.55E-07 3.55E-07 
2.98E-08 2.98E-08



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

15:41 Page: 2- 1 :

1.00000 years

Assessment for Time: 2 
Time =l.00E+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. OOOE+00 
7 .000E-02 

0. OOOE+00 
1 .OOOE+04

[1/hr] 

[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

9 **



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 

Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

15:41 Page: 2- 2 :

1.00000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.6E-05 1.6E-05 
1.6E-05 1.6E-05

10 **

Receptor 1 
Total



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 2- 3 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36_U.INEvaluation Time: 1.00000 years

11 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
1.07E-05 
1.07E-05

Deposition Immersion 
4.21E-12 5.15E-12 
4.21E-12 5.15E-12

Inhalation 
5.74E-06 
5.74E-06

Radon 
6. 33E-15 
6. 33E-15

Ingestion 
9.68E-10 
9.68E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 2- 4 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILIhl\C36_U.INEvaluation Time: 1.00000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1 

-238 
1-238 8.74E-07 
-234 3.35E-12 

'H-230 6.14E-17 
•A-226 8.59E-20 
?B-210 1.OOE-23 
235 

1-235 7.62E-08 
'A-231 1.13E-11 
%C-227 1.57E-12 
234 
-234 7.88E-07 
H-230 2.60E-11 
JA-226 5.02E-14 
?-210 1.58E-17

PA-231 
PA-231 
AC-227 

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

AC-227 
AC-227 

RA-226 
RA-226 
P3-210 

PB-210 
PE-210

Total 

8.74E-07 
3.35E-12 
6. 14E-17 
8.59E-20 
1.OOE-23 

7. 62E-08 
1.13E-11 
1.57E-12 

7.88E-07 
2. 60E-11 
5. 02E-14 
1.58E-17

3.55E-07 3.55E-07 
8.85E-08 8.85E-08

1. 92E-06 
6.70E-09 
2.92E-12

1 . 92E-06 
6.70E-09 
2. 92E-12

1.81E-06 1.81E-06 

1.03E-05 1.03E-05 
8.04E-09 8.04E-09 

1.69E-07 1.69E-07

12 **

T 

U

u 
u 
A 

U
U 
T 
P



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

15:41 Page: 3- 1 :

3.00000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. 000E+00 
7. 000E-02 

0. OOOE+00 
1 .000E+04

[1/hr] 

[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 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

15:41 Page: 3- 2 :

3.00000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.6E-05 1.6E-05 
1.6E-05 1.6E-05

Receptor 1 
Total

14 **



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 3- 3 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI~I\C36_U.INEvaluation Time: 3.00000 years

15 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External Deposition Immersion Inhalation Radon 
1.05E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15 
1.05E-05 4.21E-12 5.15E-12 5.74E-06 6.33E-15

Ingestion 
9.68E-10 
9.68E-10



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 3- 4 
Title : 36 sq m U series, planar source, ANL def 
:nput File : A:\WCEILI-l\C36_U.INEvaluation Time: 3.00000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U

L 
U 
T 
R 

P 

U
U P 
U 
T 
R 
P

Nuclide Receptor 
1 

238 
-238 8.71E-07 
-234 7.82E-12 
'H-230 3.07E-16 
{A-226 8.52E-19 
B-210 4.03E-22 
235 
-235 7.56E-08 
A-231 2.63E-11 

%C-227 7.70E-12 
234 
-234 7.88E-07 
'H-230 6.06E-11 
{A-226 2.48E-13 
?3-210 1.58E-16

Total 

8.7iE-07 
7. 82E-12 
3. 07E-16 
8. 52E-19 
4.03E-22 

7.56E-08 
2. 63E- 11 
7.70E-12 

7.88E-07 
6. 06E-11 
2. 48E-13 
I.58E-16

3.55E-07 3.55E-07 
2.00E-07 2.00E-07

1.92E-06 
1.54E-08 
1. 43E-11

1. 92E-06 
1.54E-08 
1.43E-11

1.70E-06 1.70E-06 

1.01E-05 1.01E-05 
1.82E-08 1.82E-08 

1.58E-07 1.58E-07

16 **

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



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\C36 U.INEvaluation Time:

/01 15:41 Page: 4- 1 :

10.0000 years

Assessment for Time: 4 
Time =l.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 (m2] Direction: z

0. OOOE+00 
7. 000E-02 

0. OOOE+00 
1. OOOE+04

[I/hr] 

[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 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\C36_U.INEvaluation Time: 10.0000 years

18 **

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

1.6E-05 1.6E-05 
1.6E-05 1.6E-05

Receptor 1 

Total



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

15:41 Page: 

10.0000

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

External 
9.96E-06 
9.96E-06

Deposition 
4.21E-12 
4.21E-12

Immersion 
5.15E-12 
5.15E-12

Inhalation 
5.74E-06 
5. 74E-06

4- 3 : 

years

19 **

Radon 
6. 33E-15 
6. 33E-15

Ingestion 
9.68E-10 
9.68E-10



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

Title : 36 sq m U series, planar source, ANL def 
inout File : A:\WCEILI-1\C36_U.INEvaluation Time: 10.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: i

Nuclide Receptor 
1

Total

8. 62E-07 
2.34E-11 
2.71E-15 
2.0 7E-17 
2.88E-20 

7.34E-08 
7.87E-11 
6.33E-11 

7.87E-07 
1.82E-10 
2.07E-12 
3.78E-15

8. 62E-07 
2.34E-11 
2.71E-15 
2.07E-17 
2.88E-20 

7.34E-08 
7.87E-11 
6. 33E-11 

7 .87E-07 
1.82E-10 
2.07E-12 
3.78E-15

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

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

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

PA-231 
PA-231 
AC-227 

TH4-230 
TH-230 
RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210

1.92E-06 
4.37E-08 
1.16E-10

1.92E-06 
4. 37E-08 
1.16E-10

1.35E-06 1.35E-06 

9.59E-06 9.59E-06 
4.84E-08 4.84E-08 

1.26E-07 1.26E-07

20 **

3.54E-07 3.54E-07 
5.38E-07 5.38E-07



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 36 sq m U series, planar source, ANL def 
Input File : A:\WCEILI-I\C36 U.INEvaluation Time:

/01 15:41 Page: 5- 1 :

30.0000 years

Assessment for Time: 5 

Time =3.00E+01 yr

Source Information

Source: 1 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

00 y: 3.00 z: 
Area:3.60E+01 [m2]

0.OOOE+00 
7 . OOOE-02 
0. OOOE+00 

1. OOOE+04

0.00 [m] 
Direction: z

[I/hr] 

[day]

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 

PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

21 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
lncut File : A:\WCEILIDI\C36 U.INEvaluation Time:

15:41 Page: 5- 2 :

30.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

8.6E-06 8.6E-06 
8.6E-06 8.6E-06

1

22 **

Receptor 
Total



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI~1\C36_U.INEvaluation Time: 

Pathway Detail of Doses

/01 15:41 Page: 5- 3 :

30.0000 years

[mrem]

Source: 1 
Receptor 

1 
Total

External 
8.63E-06 
8.63E-06

Deposition 
0 .00E+00 

0 .00E+00

Immersion 
0.00E+00 
0.00E+00

Inhalation 
0. 00E+00 
0 . OOE+00

23 **

Radon 
0 .00E+00 

0 .00E+00

Ingestion 
0.OOE+00 
0.00E+00



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 5- 4 

Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI~-l\C36_U.INEvaluation Time: 30.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
!

Total

1. 46E-07 
8.52E-13 
8.24E-17 
4. 33E-i6 
3. 35E-19 

3. 51E-08 
6. 75E-12 
1. 94E-11 

9. 85E-09 
1. 91E-12 
1. 50E-11 
1.48E-14

1.46E-07 
8.52E-13 
8.24E-17 
4.33E-16 
3. 35E-19 

3. 51E-08 
6. 75E-12 
1.94E-11 

9.85E-09 
1 . 91E-12 
1. 50E-11 
1.48E-14

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

6. 94E-09 
1. 09E-07 
1.51E-10

6. 94E-09 
1. 09E-07 
1. 51E-10

3.14E-08 3.14E-08 

8.19E-06 8.19E-06 
1.97E-08 1.97E-08 

1.26E-08 1.26E-08

24 **

1.05E-08 1.05E-08 
5.17E-08 5.17E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI~I\C36 U.INEvaluation Time:

15:41 Page: 6- 1 :

70.0000 years

Assessment for Time: 6 
Time =7.OOE+01 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. OOOE+00 
7 .OOOE-02 

0. OOOE+00 
1. 000E+04

[l/hr] 

[day]

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

25 **



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 36 sq m U series, planar source, ANL def 
input File : A:\WCEILI-I\C36 U.INEvaluation Time:

/01 15:41 Page: 6- 2 :

70.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Total 
1 

8.6E-06 8.6E-06 
8.6E-06 8.6E-06

26 **

Receptor 1 
Total



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 36 sq m U series, planar source, ANL def 
7nput File : A:\WCEILI~I\C36 U.INEvaluation Time: 

Pathway Detail of Doses 

[mrem]

15:41 Page: 6- 3 :

70.0000 years

Source: 1 
Receptor 

1 
Total

External 
8.63E-06 
8.63E-06

Deposition 
0.OOE+00 
0.OOE+00

Immersion 
0.OOE+00 
0.OOE+00

Inhalation 
0. OOE+00 
0. OOE+00

27 **

Radon 
0 .OOE+00 

0. OOE+00

Ingestion 
0.OOE+00 
0.OOE+00



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:41 Page: 6- 4 
Tizle : 36 sq m U series, planar source, ANL def 
nnput File : A:\WCEILI~I\C36_U.INEvaluation Time: 70.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1

Total

1.46E-07 1.46E-07 
1.97E-12 1.97E-12 
4.40E-16 4.40E-16 
5.32E-15 5.32E-15 
7.77E-18 7.77E-18 

3.51E-08 3.51E-08 
1.56E-11 1.56E-I1 
7.47E-11 7.47E-11 

9.85E-09 9.85E-09 
4.41E-12 4.41E-12 
7.96E-11 7.96E-11 
1.42E-13 1.42E-13 

1.04E-08 1.04E-08 
7.43E-08 7.43E-08

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-22 6 
PB-210 

AC-227 
AC-227 

RA- 226 
RA-226 
PB-210 

PB-210 
PB-210

6. 94E-09 
2.50E-07 
5. 82E-10

8.78E-09 8.78E-09 

8.05E-06 8.05E-06 
2.82E-08 2.82E-08 

3.62E-09 3.62E-09

28 **

6. 94E-09 
2 . 50E-07 
5.82E-10



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

29 **

RESRAD-BUILD Dose (Time) Tables

Receptor Doses Received for the Exposure Duration 

(mrem)

Evaluation Time [yr] 
0.OOE+00 1.OOE+00 3.OOE+00 1.OOE+01 3.OOE+01 

1 1.65E-05 1.64E-05 1.63E-05 1.57E-05 8.63E-06
7. OOE+01 

8.63E-06

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr)

0.OOE+00 1.OOE+00 
1.65E-05 1.64E-05

Evaluation Time [yr] 
3.OOE+00 1.OOE+01 3.00E+01 7.O0E+01 

1.63E-05 1.57E-05 8.63E-06 8.63E-06



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 0 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI~1\CI03 U.I

1 **

RESRAD-BUILD Table of Contents

Input Parameters .................  
For Each Time (I) : ..............  

Time Specific Parameters ......  
Receptor-Source Dose Summary..  
Dose by Pathway Detail ........  
Dose by Nuclide Detail ........  

Full Summary .....................

0-1 

I-1 

1-2 

1-3 

1-4 

F-1



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

RESRAD-BUILD Input Parameters

Number of Sources : 
Number of Receptors: 
Total Time 
Fraction Inside

5 
1 

3.650000E+02 days 
2.300000E-01

Receptor Information 

Room x y z FracTime Inhalation 
[m] [m] [m] [m3/day] 

1 3.000 3.000 1.000 1.000 3.36E+01

Ingestion (Dust) 
[m2/hr] 

1.10E-04

Receptor-Source Shielding Relationship

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

1 1 2.40E+00 
1 2 2.40E+00 
1 3 2.40E+00 
1 4 2.40E+00 
1 5 2.40E+00

0.00E+00 
0.00E+00 
0.00E+00 
0.00E+00 
0. 00E+00

Material

Concrete 
Concrete 
Concrete 
Concrete 
Concrete

2 **

Receptor

1





** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 
Title : 103 U series, planar source, dflt 
inout File : A:\WCEILI-I\CI03_U.I 

Source Information

Source: 1 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

00 y: 3.00 z: 
Area:3.60E+01 [m2] 

0.000E+00 [l/hr] 
7. 000E-02 
2. 0OOE-01 
1.000E+04 [day]

0.00[m] 
Direction: z

0. 000E+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCi]

1. OOOE+00 

4. 550E-02 
1. 000E+00 
4.550E-02 
1. 000E+00 
4.550E-02 
1. 000E+00 
1 . OOOE+00

2 . 690E-04 
2. 670E-04 
2 830E-04 
1 .060E-02 
5. 480E-04 
1. 480E-02 
1. 330E-03 
7. 270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1. 230E-01 
1. 320E-01 
1. 280E+00 
3. 260E-01 
6. 720E+00 
8. 600E-03 
2. 320E-02

External 
(Volume) 

[mrem/yr/ 
(pCi/m3)]

3. 530E-06 
1. 950E-05 
8.750E-08 
4.760E-06 
8.780E-08 
4.530E-05 
1. 940E-04 
4.140E-07

Submersion 

[mrem/yr/ 
(pCi/m3)]

9. 510E-08 
4 740E-07 
2. 520E-10 
1. 190E-07 
7 .570E-10 
1.260E-06 
7 .000E-06 
3. 820E-09

1. 600E-04 
9. 030E-04 
8.930E-07 
2. 010E-04 
2.040E-06 
2.160E-03 
1. 040E-02 
1.430E-05

4 **

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



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 
TItle : 103 U series, planar source, dflt 
input File : A:\WCEILI~I\CI03 U.I

Source: 2 
Location:: Room : 1 x: 0 

Geometry:: Type: Area 
Pathway :: 

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

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

.00 y: 3.00 z: 
Area:l.68E+01 [m2] 

0.000E+00 [l/hr] 
7.000E-02 
2.0O0E-01 
1.000E+04 [day]

1.40 [m] 
Direction: x

0 . OOOE+00 

Dose Conversion Factors

Ingestion Inhalation External 
(Surface) 

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

1. 000E+00 
4. 550E-02 
1. OOOE+00 
4.550E-02 
1. OOOE+00 
4.550E-02 
1. 000E+00 
1. OOOE+00

2. 690E-04 
2 670E-04 
2 830E-04 
1 060E-02 
5 480E-04 
1 480E-02 
1 . 330E-03 
7 . 270E-03

1. 180E-01 
1 230E-01 
1 320E-01 
1 280E+00 
3. 260E-01 
6. 720E+00 
8 600E-03 
2. 320E-02

3 .530E-06 

1 . 950E-05 
8.750E-08 
4.760E-06 
8.780E-08 
4.530E-05 
1. 940E-04 
4.140E-07

External Submersion 
(Volume) 

[mrem/yr/ [mrem/yr/ 
(pCi/m3)] (pCi/m3)]

9. 510E-08 
4. 740E-07 
2. 520E-10 
1. 190E-07 
7. 570E-10 
1. 260E-06 
7 .000E-06 
3 820E-09

1. 600E-04 
9. 030E-04 
8 930E-07 
2 OlOE-04 

2 .040E-06 
2 160E-03 
1. 040E-02 
1. 430E-05

5 **

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



1* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 
Title : 103 U series, planar source, dflt 
Incut File : A:\WCEILI-~\CI03 U.I

Source: 3 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 

Time to Remove: 

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

3.00 y: 0.00 z: 1.40[m] 
Area:l.68E+01 [m2] Direction: y 

0.000E+00 [l/hr] 
r: 7.000E-02 

2.O0OE-01 
1.000E+04 [day]

0. 000E+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCi]

1. OOOE+00 
4.550E-02 
1. OOOE+00 

4. 550E-02 
1. OOOE+00 

4. 550E-02 
1. OOOE+00 

1 . OOOE+00

2. 690E-04 
2. 670E-04 
2. 830E-04 
1.060E-02 
5.480E-04 
1. 480E-02 
1 . 330E-03 
7.270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1. 230E-01 
1. 320E-01 
1.280E+00 
3.260E-01 
6. 720E+00 
8. 600E-03 
2. 320E-02

3.530E-06 
1.950E-05 
8 .750E-08 

4. 760E-06 
8.780E-08 
4 .530E-05 
1.940E-04 
4.140E-07

External Submersion 
(Volume) 

[mrem/yr/ [mrem/yr/ 

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

9. 510E-08 
4.740E-07 
2.520E-l0 
1.190E-07 
7 . 570E-10 
1.260E-06 
7 . 0OOE-06 

3.820E-09

1. 600E-04 
9.030E-04 
8.930E-07 
2. 010E-04 
2. 040E-06 
2.160E-03 
1. 040E-02 
1 . 430E-05

6 **

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



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 
Title : 103 U series, planar source, dflt 
:nout File : A:\WCEILI~I\CI03 U.I

•fCrce: 4 
Location:: Room 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove: 

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

6.00 y: 3.00 z: 1.40[m] 
Area:l.68E+01 [m2] Direction: x 

0.000E+00 [i/hr] 
.r: 7.000E-02 

2.0O0E-01 
1.000E+04 [day]

0 . 000E+00 

Dose Conversion Factors

Ingestion Inhalation External 
(Surface) 

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

1 . OOOE+00 
4.550E-02 
1. OOOE+00 

4.550E-02 
1. OOOE+00 

4.550E-02 
1. OOOE+00 

1. OOOE+00

2 690E-04 
2 670E-04 
2 .830E-04 

1. 060E-02 
5. 480E-04 
1 .480E-02 

1 . 330E-03 
7. 270E-03

1. 180E-01 
1 .230E-01 
1. 320E-01 
1 .280E+00 
3. 260E-01 
6. 720E+00 
8. 600E-03 
2 . 320E-02

3. 530E-06 
1. 950E-05 
8. 750E-08 
4. 760E-06 
8.780E-08 
4. 530E-05 
1. 940E-04 
4. 140E-07

External Submersion 

(Volume) 
[mrem/yr/ [mrem/yr/ 
(pCi/m3)] (pCi/m3)]

9.510E-08 
4 .740E-07 
2. 520E-10 
1. 190E-07 
7. 570E-I0 
1 .260E-06 
7. OOOE-06 
3 . 820E-09

1. 600E-04 
9. 030E-04 
8.930E-07 
2. 010E-04 
2. 040E-06 
2.160E-03 
1. 040E-02 
1. 430E-05

7 **

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



" RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:13 Page: 0- 3 
Title : 103 U series, planar source, dflt 
inopt File : A:\WCEILI-~\CI03 U.I

Source: 5 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove: 

Radon Release Fraction: 

Contamination:: 
Nuclide Concentration

3.00 y: 6.00 z: 1.40[m] 
Area:l.68E+01 [m2] Direction: y 

0.000E+00 [l/hr] 
.r: 7.000E-02 

2.000E-01 
1.000E+04 [day]

0. OOOE+00 

Dose Conversion Factors

Ingestion 

[pCi/m2] [mrem/pCiJ

1. OOOE+00 

4.550E-02 
I. 000E+00 
4. 550E-02 
1. 000E+00 
4.550E-02 
1. 000E+00 
1 .OOOE+00

2 690E-04 
2. 670E-04 
2 .830E-04 
1. 060E-02 
5 .480E-04 
1. 480E-02 
1 . 330E-03 
7.270E-03

Inhalation External 
(Surface) 

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

1. 180E-01 
1.230E-01 
1.320E-01 
1.280E+00 
3.260E-01 
6. 720E+00 
8. 600E-03 
2. 320E-02

External 
(Volume) 

[mrem/yr/ 
(pCi/m3)]

3. 530E-06 
1. 950E-05 
8.750E-08 
4. 760E-06 
8.780E-08 
4.530E-05 
1. 940E-04 

4.140E-07

Submersion 

[mrem/yr/ 
(pCi/m3)]

9. 510E-08 
4.740E-07 
2. 520E-10 
1. 190E-07 
7. 570E-10 
1.260E-06 
7 . 000E-06 
3.820E-09

1. 600E-04 
9.030E-04 
8.930E-07 
2. OlOE-04 
2. 040E-06 
2.160E-03 
1. 040E-02 
1.430E-05

8 **

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



*- RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI~I\CI03 U.IEvaluation Time:

/01 15:14 Page: 1- 1 :

0.000000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. 000E+00 
7 .000E-02 

0. OOOE+00 
1. 000E+04

[I/hr] 

[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

9 **



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
litle : 103 U series, planar source, dflt 

npout File : A:\WCEILI-I\CI03_U.IEvaluation Time:

Source: 2 
Location:: Room : 1 x: 
Geometry:: Type: Area 

Pathway :: 
Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

15:14 Page: 1- 1 :

0.000000 years

0.00 y: 3.00 z: 1.40 [m] 
Area:1.68E+01 [m2] Direction: x 

0.OOOE+00 [i/hr] 
.r: 7.000E-02 

0.OOOE+00 
1.000E+04 [day]

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: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 

Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 0.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: y

0.000E+00 
7.000E-02 
0.000+E00 
1.000E+04

[I/hr] 

[day]

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

10 **

Contamination::



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 

Title : 103 U series, planar source, dflt 

Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time:

Shurce: 4 
Location:: Room : 1 x: 

Geometry:: Type: Area 

Pathway :: 
Direct Ingestion Rate: 

Fraction released to ai 

Removable fraction: 

Time to Remove:

15:14 Page: 1- 1 :

0.000000 years

6.00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [l/hr] 
r: 7.OOOE-02 

0.OOOE+00 
1.000E+04 [day]

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

o "rce: 5 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 

Fraction released to ai 
Removable fraction: 

Time to Remove:

Contamination::

3.00 y: 6.00 z: 1.40 [m] 
Area:1.68E+01 [m2] Direction: y

0. OOOE+00 
7 .000E-02 
0. 000E+00 
1. 000E+04

[1/hr] 

[day]

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

11 **

Contamination::



" RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI~l\CI03_U.IEvaluation Time:

15:14 Page: 1- 2 :

0.000000 years

RESRAD-BUILD Dose Tables

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

1

12 **

Receptor 
Total



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 3 
Tile : 103 U series, planar source, dflt 
7nu: File : A:\WCEILI-I\C103 U.IEvaluation Time: 0.000000 years

13 **

Pathway Detail of Doses 

[mrem]

Source: 1 

Receptor 
1

Source: 2 
Receptor 

1 

Total 

Source: 3 
Receptor 

1 
Total

Source: 4 
Receptor 

1 

Total 

Source: 5 
Receptor 

1 
Total

External 
1.07E-05 

1.07E-05

External 
1.94E-06 
1. 94E-06 

External 
1.94E-06 
1.94E-06

External 
1.94E-06 

1.94E-06 

External 
1.94E-06 
1.94E-06

Deposition 
4.21E-12 
4.21E-12

Immersion 
5.15E-12 
5.15E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Inhalation 
5. 74E-06 
5. 74E-06

Inhalation 
2 .68E-06 

2 .68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Inhalation 
2.68E-06 
2.68E-06 

Inhalation 
2. 68E-06 
2 . 68E-06

Radon 
6. 33E-15 
6. 33E-15

Radon 
2. 95E-15 
2. 95E-15 

Radon 
2. 95E-15 
2.95E-15

Radon 
2. 95E-15 
2. 95E-15 

Radon 
2.95E-15 
2 .95E-15

Ingestion 
9.68E-10 
9.68E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 
:itle : 103 U series, planar source, dflt 
:nput File : A:\WCEILI-!\Cl03_U.IEvaluation Time: 0.000000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 
1

Total

8.75E-07 
1. 12E-12 
1.23E-17 
9.30E-21 
0. 0OE+00 

7.66E-08 
3.76E-12 
3.17E-13 

7.88E-07 
8 .66E-12 

1. 01E-14 
1 .77E-18

8.75E-07 

1.12E-12 
1.23E-17 
9.30E-21 
0.00E+00 

7.66E-08 
3.76E-12 
3.17E-13 

7.88E-07 
8. 66E-12 
1.01E-14 
1.77E-18

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

U-235 
U-235 
PA- 2 31 
AC-227 

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

PA-231 
PA-231 
AC-227 

T'-i- 230 

RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PD-210 
PB-210

1.92E-06 
2.25E-09 
5.90E-13

1. 92E-06 
2.25E-09 
5.90E-13

1.87E-06 1.87E-06 

1.04E-05 1.04E-05 
2.71E-09 2.71E-09 

1.75E-07 1.75E-07

14 **

3.55E-07 3.55E-07 
2.98E-08 2.98E-08



RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 
T•hle : 103 U series, planar source, dflt 
rncut File : A:\WCEILI-1\Cl03_U.IEvaluation Time: 0.000000 years 

S e: 2

Nuclide Receptor 
1 

-238 
J-238 3.56E-07 
3-234 5.15E-13 
7H-230 5.70E-18 
RA-226 1.70E-21 
PB-210 0.00E+00 
-235 
3-235 2.32E-08 
?A-231 1.71E-12 

•C-227 1.43E-13 
-234 
J-234 3.64E-07 
rH-230 4.03E-12 
RA-226 1.84E-15 
2-1210 7.05E-19

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 
•-226 

210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210

Total 

3. 56E-07 
5. 15E-13 
5.70E-18 
1. 70E-21 
0. OOE+00 

2 .32E-08 
1.71E-12 
1.43E-13 

3. 64E-07 
4.03E-12 
1. 84E-15 
7. 05E-19

1.62E-07 1.62E-07 
1.34E-08 1.34E-08

8-.95E-07 
4. 10E-10 
2 .35E-13

8.95E-07 
4. l0E-10 
2.35E-13

8.44E-07 8.44E-07 

1.89E-06 1.89E-06 
1.08E-09 1.08E-09 

6.94E-08 6.94E-08

15 **

U

U

u 

U
L 

T 
R



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 
:itle : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 0.000000 years 

Source: 3

Nuclide Receptor 
1 

238 
-238 3.56E-07 
-234 5.15E-13 

'K-230 5.70E-18 
%A-226 1.70E-21 
B-210 0.OOE+00 
235 
-235 2.32E-08 
A-231 i.71E-12 
.C-227 1.43E-13 
234 
-234 3.64E-07 
'H-230 4.03E-12 
A-226 1.84E-15 
?B-210 7.05E-19

PA-231 
PA-231 
AC-227 

TH-230 
7H-230 

RA-226 
PB-210 

AC-227 
AC-227 

RA -226 
RA-226 
PB-210 

PB-210 
PB-210

Total 

3. 56E-07 
5.15E-13 
5. 70E-18 
1. 70E-21 
0. 00E+00 

2.32E-08 
1.71E-12 
1. 43E-13 

3. 64E-07 
4.03E-12 

1.84E-15 
7. 05E-19

1.62E-07 1.62E-07 
1.34E-08 1.34E-08

8. 95E-07 
4. lE-10 
2. 35E-13

8. 95E-07 
4. 10E-10 
2. 35E-13

8.44E-07 8.44E-07 

1.89E-06 1.89E-06 
1.08E-09 1.08E-09 

6.94E-08 6.94E-08

16 **

U

P 
A 

U

U

U 
T 
R 
3



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 
7itle : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\CI03 U.IEvaluation Time: 0.000000 years

Sý e: 4 

Nuclide

U-238 
7-238 
"7-234 
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 
--- 226 

210 

AC-227 
A-227 

RA-226 
RA-226 

PB-210 
PB-210 
PB-210

Receptor 
1 

3.56E-07 
5.15E-13 
5.70E-18 
1.70E-21 
0.OOE+00 

2.32E-08 
1.71E-12 
1.43E-13 

3. 64E-07 
4.03E-12 
1.84E-15 
7.05E-19

Total 

3. 56E-07 
5.15E-13 
5.70E-18 
1. 70E-21 

0 . OOE+00 

2 . 32E-08 
1 .71E-12 

1. 43E-13 

3.64E-07 
4.03E-12 
1.84E-15 
7. 05E-19

1.62E-07 1.62E-07 
1.34E-08 1.34E-08

8. 95E-07 
4. 10E-10 
2. 35E-13

8. 95E-07 
4. lE-10 
2. 35E-13

8.44E-07 8.44E-07 

1.89E-06 1.89E-06 

1.08E-09 1.08E-09 

6.94E-08 6.94E-08

17 **



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:14 Page: 1- 4 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 0.000000 years 

Source: 5

Nuclide Receptor 
1

3.56E-07 
5.15E-13 
5.70E-18 
1.70E-21 
0. 00E+00 

2.32E-08 
1.71E-12 
1.43E-13 

3. 64E-07 
4. 03E-12 
1.84E-15 
7. 05E-19

Total 

3.56E-07 
5. 15E-13 
5.70E-18 
1.70E-21 
0. 00E+00 

2.32E-08 
1.71E-12 

1. 43E-13 

3. 64E-07 
4 .03E-12 

1. 84E-15 
7.05E-19

U-238 
U-238 
U-234 
T:H-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 
7H-230 
RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210

8.95E-07 
4. 10E-10 
2. 35E-13

8. 95E-07 
4. 10E-10 
2. 35E-13

8.44E-07 8.44E-07 

1.89E-06 1.89E-06 
1.08E-09 1.08E-09 

6.94E-08 6.94E-08

18 **

1.62E-07 1.62E-07 
1.34E-08 1.34E-08



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-I\CI03 U.IEvaluation Time:

15:15 Page: 2- 1 :

1.00000 years

Assessment for Time: 2 
Time =l.OOE+00 yr

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. OOOE+00 
7 .OOOE-02 

0. OOOE+00 
1.OOOE+04

[I/hr] 

[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

19 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-~\CI03 U.IEvaluation Time:

Source: 2 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 

Fraction released to ai 
Removable fraction: 
Time to Remove:

15:15 Page: 2- 1 :

1.00000 years

0.00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [l/hr] 
r: 7.000E-02 

0.000E+00 
1.OOOE+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.  
Geometry:: Type: Area 
Pathway :: 

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

Time to Remove: 

Contamination:: Nuclide

00 y: 0.00 z: 1.40 [m] 
Area:!.68E+01 [m2] Direction: y

0. OOOE+00 
7 .000E-02 

0. 000E+00 
1 .000E+04

[I/hr] 

[day]

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

20 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 1 

:itle : 103 U series, planar source, dflt 

Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 1.00000 years 

S6rce: 4
Location:: Room : 1 x: 6.  
Geometry:: Type: Area 

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

Time to Remove:

Contamination::

00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.000E+00 [1/hr] 

7.OOOE-02 
0.000E+00 
1.OOOE+04 [day]

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

F rce: 5 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 6.00 z: 1.40 [m] 

Area:l.68E+01 [m2] Direction: y

0. 000E+00 
7.000E-02 
0. 000E+00 
1. 000E+04

[1/hr] 

[day]

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

21 **



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-1\CI03 U.IEvaluation Time:

/01 15:15 Page: 2- 2 :

1.00000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Source
1 

1. 6E-05 
1. 6E-05

2 
4. 6E-06 
4. 6E-06

Source Source Source Total
3 

4. 6E-06 
4. 6E-06

4 
4. 6E-06 
4. 6E-06

5 
4. 6E-06 
4. 6E-06

3.5E-05 
3. 5E-05

22 **

years

Receptor 1 
Total



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

Title : 103 U series, planar source, dflt 
Inout File : A:\WCEILI~-\Cl03 U.IEvaluation Time: 1.00000 years

23 **

Pathway Detail of Doses 

[mrem]

Deposition 
4. 21E-12 
4. 21E-12

Immersion 
5.15E-12 
5.15E-12

Inhalation 
5. 74E-06 
5. 74E-06

Source: 2 
Receptor 

1 

Total 

Source: 3 
Receptor 

1 
Total

Source: 4 
Receptor 

1 

Total 

Source: 5 
Receptor 

1 
Total

External 
1.93E-06 
1.93E-06 

External 
1.93E-06 
1.93E-06

External 
1.93E-06 

1.93E-06 

External 
1.93E-06 
1.93E-06

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Inhalation 
2. 68E-06 
2. 68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Inhalation 
2.68E-06 
2 .68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

rorce: 1 
Receptor 

1 
Total

External 
1.07E-05 
1.07E-05

Radon 
6. 33E-15 
6. 33E-15

Ingestion 
9.68E-10 
9.68E-10

Radon 
2.95E-15 
2.95E-15 

Radon 
2. 95E-15 
2. 95E-15

Radon 
2. 95E-15 
2. 95E-15 

Radon 
2. 95E-15 
2 . 95E-15

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\C103_U.IEvaluation Time: 1.00000 years 

Nuclide Detail of Doses 

[mrem]

Source: I

U

U

U

Nuclide Receptor 
1 

-238 
7-238 8.74E-07 

J-234 3.35E-12 
H-230 6.14E-17 

RA-226 8.59E-20 
BP-210 1.00E-23 

-235 
-- 235 7.62E-08 
PA-231 1.13E-11 

\C-227 1.57E-12 
-234 
-234 7.88E-07 
FH-230 2.60E-11 

RA-226 5.02E-14 
)B-210 1.58E-17

Total 

8.74E-07 
3.35E-12 
6. 14E-17 
8.59E-20 
1 . 00E-23 

7 .62E-08 

1. 13E-11 
1. 57E-12 

7.88E-07 
2. 60E-11 
5. 02E-14 
1.58E-17

3.55E-07 3.55E-07 
8.85E-08 8.85E-08

1 . 92E-06 
6.70E-09 
2. 92E-12

1. 92E-06 
6.70E-09 
2. 92E-12

1.81E-06 1.81E-06 

1.03E-05 1.03E-05 
8.04E-09 8.04E-09 

1.69E-07 1.69E-07

24 **

AA-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



RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 1.00000 years 

S 2e: 2

Nuclide Receptor Total

3.56E-07 
1.55E-12 
2.85E-17 
1.57E-20 
3.99E-24 

2 .31E-08 

5. 14E-12 
7.09E-13 

3.64E-07 
1.21E-11 
9. 16E-15 
6. 31E-18

3.56E-07 
1. 55E-12 
2.85E-17 
1.57E-20 
3.99E-24 

2 . 31E-08 
5. 14E-12 
7 . 09E-13 

3.64E-07 
1.21E-11 
9. 16E-15 
6. 31E-18

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 

-226 
S210 

A- - t 7 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210

8. 95E-07 
1.22E-09 
1. 16E-12

8. 95E-07 
1.22E-09 
1. 16E-12

8.17E-07 8.17E-07 

1.88E-06 1.88E-06 
3.20E-09 3.20E-09 

6.73E-08 6.73E-08

25 **

1.62E-07 1.62E-07 
3.99E-08 3.99E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 
Title : 103 U series, planar source, dflt 
inout File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 1.00000 years 

Source: 3

Nuclide Receptor 
1 

-238 
1-238 3.56E-07 
'-234 1.55E-12 
rH-230 2.85E-17 
RA-226 1.57E-20 
>B-210 3.99E-24 
*235 
-235 2.31E-08 

'A-231 5.14E-12 
>C-227 7.09E-13 
234 
-234 3.64E-07 
EH-230 1.21E-11 

{A-226 9.16E-15 
'B-210 6.31E-18

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

Total 

3.56E-07 
1. 55E-12 
2.85E-17 
1. 57E-20 
3.99E-24 

2. 31E-08 
5.14E-12 
7. 09E-13 

3. 64E-07 
1.21E-11 
9. 16E-15 
6.31E-18

1.62E-07 1.62E-07 
3.99E-08 3.99E-08

8. 95E-07 
1.22E-09 
1. 16E-12

8. 95E-07 
1.22E-09 
1.16E-12

8.17E-07 8.17E-07 

1.88E-06 1.88E-06 
3.20E-09 3.20E-09 

6.73E-08 6.73E-08

26 **

U
T 

A 

T 

P 

U
F 

F



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 1.00000 years 

S :e: 4

U

F 

7 

T 
U

F 
P

Nuclide Receptor 
1 

-238 
5-238 3.56E-07 
3-234 1.55E-12 
TH-230 2.85E-17 
RA-226 1.57E-20 
PB-210 3.99E-24 
-235 
J-235 2.31E-08 
PA-231 5.14E-12 
%C-227 7.09E-13 
-234 
>-234 3.64E-07 
rH-230 1.21E-11 
•A-226 9.16E-15 
?B-210 6.31E-18

Total 

3. 56E-07 
1. 55E-12 
2.85E-17 
1.57E-20 
3.99E-24 

2.31E-08 

5.14E-12 
7.09E-13 

3. 64E-07 
1.21E-11 
9. 16E-15 
6. 31E-18

1.62E-07 1.62E-07 
3.99E-08 3.99E-08

8.95E-07 
1.22E-09 
1.16E-12

8. 95E-07 
1.22E-09 
1.16E-12

8.17E-07 8.17E-07 

1.88E-06 1.88E-06 
3.20E-09 3.20E-09 

6.73E-08 6.73E-08

27 **

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 
-'-226 

210 
AC-227 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 2- 4 
Title : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-1\Cl03 U.IEvaluation Time: 1.00000 years 

Source: 5

Nuclide Receptor 
1

3. 56E-07 
1.55E-12 
2.85E-17 
1. 57E-20 
3.99E-24 

2. 31E-08 
5. 14E-12 
7. 09E-13 

3 . 64E-07 
1.21E-11 
9. 16E-15 
6. 31E-18

Total 

3.56E-07 
1.55E-12 
2. 85E-17 
1.57E-20 
3.99E-24 

2.31E-08 
5. 14E-12 
7. 09E-13 

3.64E-07 
1.21E-11 
9. 16E-15 
6. 31E-18

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

7-235 
U2-235 
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 
PE-210

8.95E-07 
1.22E-09 
1.16E-12

8.95E-07 
1.22E-09 
1.16E-12

8.17E-07 8.17E-07 

1.88E-06 1.88E-06 
3.20E-09 3.20E-09 

6.73E-08 6.73E-08

28 **

1.62E-07 1.62E-07 
3.99E-08 3.99E-08



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\CI03_U.IEvaluation Time:

15:15 Page: 3- 1 :

3.00000 years

Assessment for Time: 3 
Time =3.OOE+00 yr

Source Information

Source: 1 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

00 y: 3.00 z: 
Area:3.60E+01 [m2]

0. OOOE+00 
7. OOOE-02 
0. 000E+00 
1 .OOOE+04

0.00 [m] 

Direction: z

[i/hr] 

[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 

Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI~I\Cl03_U.IEvaluation Time: 3.00000 years

Source: 2 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove:

Contamination::

0.00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [l/hrj 
.r: 7.OOOE-02 

0.OOOE+00 
1.000E+04 [day]

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: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 0.00 z: 1.40 [m] 
Area:l.68E+01 [m2J Direction: y

0. 000E+00 
7 .OOOE-02 

0 .OOOE+00 

1. 000E+04

[1/hr] 

[day]

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

30 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 1 
Title : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 3.00000 years 

r re: 4
Location:: Room : 1 x: 6 
Geometry:: Type: Area 
Pathway :: 

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

Contamination::

.00 y: 3.00 z: 1.40 [m] 
Area:1.68E+01 [m2] Direction: x 

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

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

5' -rce: 5 
Location:: Room : 1 x: 3.  

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 

Fraction released to air: 
Removable fraction: 
Time to Remove:

Contamination::

00 y: 6.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: y

0. 000E+00 
7 .000E-02 

0. OOOE+00 
1.000E+04

[1/hr] 

[day]

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

31 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-1\CI03 U.IEvaluation Time:

15:15 Page: 3- 2 :

3.00000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Source Source Source Source Total
3 4 5

4.6E-06 4.6E-06 4.6E-06 3.5E-05 
4.6E-06 4.6E-06 4.6E-06 3.5E-05

32 **

years

Receptor 
Total

1
1 

1. 6E-05 
1. 6E-05

2 
4. 6E-06 
4. 6E-06



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 3 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI4l\Cl03 U.IEvaluation Time: 3.00000 years

33 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
To~ta!

Source: 2 
Receptor 

1 

Total 

Source: 3 
Receptor 

1 
Total

Source: 4 
Receptor 

1 

Total 

Source: 5 
Receptor 

1 
Total

External 
1.05E-05 

1.05E-05

External 
1.90E-06 
1.90E-06 

External 
1.90E-06 
1.90E-06

External 
1.90E-06 
1.90E-06 

External 
1.90E-06 
1.90E-06

Deposition 
4.21E-12 
4.21E-12

Immersion 
5.15E-12 
5.15E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Inhalation 
5.74E-06 

5.74E-06

Inhalation 
2. 68E-06 
2. 68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Inhalation 
2. 68E-06 
2. 68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Radon 
6. 33E-15 
6. 33E-15

Radon 
2 .95E-15 

2 .95E-15 

Radon 
2. 95E-15 
2. 95E-15

Radon 
2. 95E-15 
2. 95E-15 

Radon 
2. 95E-15 
2.95E-15

Ingestion 
9.68E-10 
9.68E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10



*1 RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 
Tti-e : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 3.00000 years 

Nuclide Detail of Doses 

[mrem]

Scurce: 1

Nuclide Receptor 
1

Total

8.71E-07 
7 .82E-12 

3.07E-16 
8.52E-19 
4.03E-22 

7. 56E-08 
2.63E-11 
7.70E-12 

7.88E-07 
6. 06E-11 
2.48E-13 
1.58E-16

8.71E-07 
7.82E-12 
3. 07E-16 
8.52E-19 
4.03E-22 

7.56E-08 
2.63E-11 
7. 70E-12 

7.88E-07 
6. 06E-11 
2. 48E-13 
1.58E-16

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

1.92E-06 
1.54E-08 
1. 43E-11

1.92E-06 
1.54E-08 
1. 43E-11

1.70E-06 1.70E-06 

1.01E-05 1.01E-05 
1.82E-08 1.82E-08 

1.58E-07 1.58E-07

34 **

3.55E-07 3.55E-07 
2.OOE-07 2.OOE-07



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-~\CI03 U.IEvaluation Time: 3.00000 years 

ze: 2

35 **

Nuclide Receptor Total 
1 

238 
-238 3.56E-07 3.56E-07 
-234 3.61E-12 3.61E-12 
E-230 1.43E-16 1.43E-16 
'A-226 1.55E-19 1.55E-19 
3-210 1.61E-22 1.61E-22 
235 
-235 2.30E-08 2.30E-08 
?A-231 1.20E-11 1.20E-11 

C-227 3.48E-12 3.48E-12 
234 
-234 3.64E-07 3.64E-07 
H-230 2.82E-11 2.82E-11 
A-226 4.51E-14 4.51E-14 
'B-210 6.28E-17 6.28E-17 
-231 
A-231 1.62E-07 1.62E-07 

C-227 9.04E-08 9.04E-08
TH-230 

TH-230 
-'-226 

- 210 
Aý-227 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210

8. 95E-07 
2. 81E-09 
5. 70E-12

8 .95E-07 

2.81E-09 
5.70E-12

7.66E-07 7.66E-07 

1.85E-06 1.85E-06 
7.24E-09 7.24E-09 

6.31E-08 6.31E-08

U
U 

U

T 

P 

A 
U

U 
T 
R 
P 

PA 
P



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 
Title : 103 U series, planar source, dflt 
-npuz File : A:\WCEILI-l\C103_U.IEvaluation Time: 3.00000 years 

Source: 3

Nuclide Receptor 
1 

238 
-238 3.56E-07 
*-234 3.61E-12 
H-230 1.43E-16 
A-226 1.55E-19 
?B-210 1.61E-22 

235 
-235 2.30E-08 
A-231 1.20E-11 
.C-227 3.48E-12 
234 
-234 3.64E-07 
FH-230 2.82E-11 
iA-226 4.51E-14 
B-210 6.28E-17

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

Total 

3. 56E-07 
3. 61E-12 
1. 43E-16 
1. 55E-19 
1. 61E-22 

2.30E-08 
1. 20E-11 
3.48E-12 

3 . 64E-07 
2.82E-11 
4.51E-14 
6. 28E-17

1.62E-07 1.62E-07 
9.04E-08 9.04E-08

8. 95E-07 
2.81E-09 
5. 70E-12

8.95E-07 
2.81E-09 
5. 70E-12

7.66E-07 7.66E-07 

1.85E-06 1.85E-06 
7.24E-09 7.24E-09 

6.31E-08 6.31E-08

36 **

U

U 

UR 

P 

U

A 

T 
R



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

Title : 103 U series, planar source, dflt 
7ncut File : A:\WCEILI-I\CI03 U.IEvaluation Time: 3.00000 years 

S, :e: 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 
TH-230 
RA-226 
PB-210 

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 

-226 
210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210

Receptor 
1 

3.56E-07 
3.61E-12 
1.43E-16 
1.55E-19 
1.61E-22 

2.30E-08 
1.20E-11 
3.48E-12 

3. 64E-07 
2.82E-11 
4.51E-14 
6.28E-17

Total

3.56E-07 
3. 61E-12 
1. 43E-16 
!. 55E-19 
1. 61E-22 

2 . 30E-08 
1.20E-11 
3.48E-12 

3 . 64E-07 
2. 82E-11 
4.51E-14 
6.28E-17

1.62E-07 1.62E-07 
9.04E-08 9.04E-08

8. 95E-07 
2.81E-09 
5. 70E-12

8. 95E-07 
2.81E-09 
5. 70E-12

7.66E-07 7.66E-07 

1.85E-06 1.85E-06 
7.24E-09 7.24E-09 

6.31E-08 6.31E-08

37 **



*' RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:15 Page: 3- 4 
Title : 103 U series, planar source, dflt 
-npout File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 3.00000 years 

Source: 5

Nuclide Receptor 
1 

238 
-238 3.56E-07 
-234 3.61E-12 
:i-230 1.43E-16 
.A-226 1.55E-19 
B-210 1.61E-22 
235 
-235 2.30E-08 
A-231 1.20E-11 
1C-227 3.48E-12 
234 
-234 3.64E-07 
H-230 2.82E-11 
A-226 4.51E-14 
B-210 6.28E-17

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

Total 

3.56E-07 
3. 61E-12 
1.43E-16 
1. 55E-19 
1 . 61E-22 

2.30E-08 
1. 20E-11 
3. 48E-12 

3. 64E-07 
2.82E-11 
4.51E-14 
6.28E-17

1.62E-07 1.62E-07 
9.04E-08 9.04E-08

8. 95E-07 
2 .81E-09 

5.70E-12

8. 95E-07 
2.81E-09 
5. 70E-12

7.66E-07 7.66E-07 

1.85E-06 1.85E-06 
7.24E-09 7.24E-09 

6.31E-08 6.31E-08

38 **
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P



-* RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-1\CI03 U.IEvaluation Time:

/01 15:16 Page: 4- 1 :

10.0000 years

Assessment for Time: 4 
Time =I.00E+01 yr

Source Information

Source: 1 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0. OOOE+00 
7 OOOE-02 

0 .OOOE+00 

1 .OOOE+04

[i/hr] 

[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

39 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 1 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 10.0000 years 

Source: 2
Location:: Room : 1 x: 0.  
Geometry:: Type: Area 
Pathway :: 

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

Contamination::

00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [i/hr] 
7.OOOE-02 

0.000E+00 
1.000E+04 [day]

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: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 0.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: y

0. 000E+00 
7 .OOOE-02 

0 .000E+00 

1. OOOE+04

[i/hr] 

[day]

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

40 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 1 

:itle : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-I\ClO3_U.IEvaluation Time: 10.0000 years

S6urce: 4 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 

Time to Remove:

Contamination::

6.00 y: 3.00 z: 1.40 [m] 
Area:1.68E+01 [m2] Direction: x 

0.OOOE+00 [1/hr] 
r: 7.000E-02 

0.000E+00 
1.OOOE+04 [day]

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

-•ce: 5 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 

Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 6.00 z: 1.40 [m] 
Area:1.68E+01 [m2] Direction: y

0. 000E+00 
7 . 000E-02 
0. 000E+00 
1. 000E+04

[1/hr] 

[day]

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

41 **



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI~I\Cl03 U.IEvaluation Time:

15:16 Page: 4- 2 :

10.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Source
1 

1. 6E-05 
1 .6E-05

2 
4.5E-06 
4. 5E-06

Source Source Source
3 

4.5E-06 
4 . 5E-06

4 
4. 5E-06 
4 .5E-06

5 
4.5E-06 

4.5E-06

Total 

3.4E-05 
3. 4E-05

42 **

Receptor 1 
Total



*1 RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 3 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 10.0000 years

43 **

Pathway Detail of Doses 

[mrem]

Source: 1 
Receptor 

1 
Total

Source: 2 
Receptor 

1 

Total 

Source: 3 
Receptor 

1 
Total

SoU-rce: 4 
Receptor 

1 

Total 

Source: 5 
Receptor 

1 
Total

External 
9.96E-06 
9.96E-06

External 
1.80E-06 
1.80E-06 

External 
1.80E-06 
1.80E-06

External 
1.80E-06 

1.80E-06 

External 
1.80E-06 
1.80E-06

Deposition 
4.21E-12 
4.21E-12

Immersion 
5.15E-12 
5.15E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12 

Deposition Immersion 
1.96E-12 2.40E-12 
1.96E-12 2.40E-12

Inhalation 
5.74E-06 
5 .74E-06

Inhalation 
2. 68E-06 
2. 68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Inhalation 
2. 68E-06 
2. 68E-06 

Inhalation 
2. 68E-06 
2. 68E-06

Radon 
6. 33E-15 
6. 33E-15

Radon 
2.95E-15 
2.95E-15 

Radon 
2. 95E-15 
2. 95E-15

Radon 
2 . 95E-15 
2.95E-15 

Radon 
2. 95E-15 
2.95E-15

Ingestion 
9.68E-10 
9.68E-10

Ingestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10

Tngestion 
4.52E-10 
4.52E-10 

Ingestion 
4.52E-10 
4.52E-10



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 
'Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\CI03_U.IEvaluation Time: 10.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

U
U 

U 

P 
U

U 

P 
A 
U

T 
IR 
P

Nuclide Receptor 
1 

238 
J-238 8.62E-07 
-234 2.34E-11 
H-230 2.71E-15 
%A-226 2.07E-17 
?B-210 2.88E-20 
235 
-235 7.34E-08 
'A-231 7.87E-11 
•C-227 6.33E-11 
*234 
-234 7.87E-07 
H-230 1.82E-10 
•A-226 2.07E-12 
B-210 3.78E-15

Total 

8.62E-07 
2.34E-I1 
2.71E-15 
2. 07E-17 
2.88E-20 

7. 34E-08 

7.87E-11 
6. 33E-11 

7 .87E-07 

1. 82E-10 
2. 07E-12 
3.78E-15

3.54E-07 3.54E-07 
5.38E-07 5.38E-07

1. 92E-06 
4.37E-08 
1. 16E-10

1.92E-06 
4 .37E-08 
1. 16E-10

1.35E-06 1.35E-06 

9.59E-06 9.59E-06 
4.84E-08 4.84E-08 

1.26E-07 1.26E-07

44 **

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



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 
Title : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-I\CI03 U.IEvaluation Time: 10.0000 years 

S- :e: 2

T

T 
R 
P 

U

U 
P 
A 

U9

U 
T 
R 
P

Nuclide Receptor 
1 

238 
-238 3.54E-07 
-234 1.08E-11 
H-230 1.26E-15 
A-226 3.77E-18 
B-210 1.16E-20 
235 
-235 2.26E-08 
A-231 3.59E-11 
C-227 2.86E-lI 
234 
-234 3.64E-07 
H-230 8.46E-il 
A-226 3.78E-13 
B-210 1.52E-15

Total 

3. 54E-07 
1.08E-11 
1.26E-15 
3 .77E-18 
1. 16E-20 

2.2 6E-08 
3. 59E-11 
2.86E-lI 

3. 64E-07 
8.46E-Il 
3. 78E-13 
1. 52E-15

1.62E-07 1.62E-07 
2.43E-07 2.43E-07

8. 95E-07 
7.97E-09 
4. 68E-11

8. 95E-07 
7.97E-09 
4. 68E-1I

6.12E-07 6.12E-07 

1.75E-06 1.75E-06 
1.94E-08 1.94E-08 

5.05E-08 5.05E-08

45 **

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 

-- 226 
-210 

AC -227 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210



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

Title : 103 U series, planar source, dflt 
inout File : A:\WCEILI~I\C103 U.IEvaluation Time: 10.0000 years 

Source: 3

U 

L 

R

Nuclide Receptor 
1 

-238 

-238 3.54E-07 
-234 1.08E-11 
E-230 1.26E-15 

RA-226 3.77E-18 
B-210 1.16E-20 

-235 
1-235 2.26E-08 
?A-231 3.59E-11 
C-227 2.86E-11 

-234 
1-234 3.64E-07 
F-230 8.46E-11 

RA-226 3.78E-13 
B-210 1.52E-15

Total 

3.54E-07 
1.08E-11 
1. 26E-15 
3.77E-18 

1. 16E-20 

2.26E-08 
3. 59E-11 
2.86E-11 

3.64E-07 
8. 46E-11 
3.78E-13 
1. 52E-15

1.62E-07 1.62E-07 
2.43E-07 2.43E-07

8 .95E-07 

7.97E-09 
4. 68E-11

8. 95E-07 
7.97E-09 
4. 68E-11

6.12E-07 6.12E-07 

1.75E-06 1.75E-06 
1.94E-08 1.94E-08 

5.05E-08 5.05E-08

46 **

PA-231 
PA-231 
AC-227 

TH-230 
TIH-230 
RA-226 
-P-210 

AC-227 
AýC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210



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

:itle : 103 U series, planar source, dflt 
Inout File : A:\WCEILI-1\CI03 U.IEvaluation Time: 10.0000 years

S:e: 4 

NuclIde 

U-238 
U-238 
U-234 

TH-230 
RA-226 
PB-210 

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

7-234 

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

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 
-1-226 

-210 
1c-227 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210

Total 

3 .54E-07 
1.08E-I1 
1. 26E-15 
3.77E-18 
1. 16E-20 

2.26E-08 
3.59E-11 
2.8 6E-il 

3. 64E-07 
8.4 6E-11 
3.78E-13 
1.52E-15

1.62E-07 1.62E-07 
2.43E-07 2.43E-07

8. 95E-07 
7.97E-09 
4.68E-11

8. 95E-07 
7. 97E-09 
4. 68E-11

6.12E-07 6.12E-07 

1.75E-06 1.75E-06 
1.94E-08 1.94E-08 

5.05E-08 5.05E-08

47 **

Receptor 
1 

3.54E-07 
1.08E-11 
1.26E-15 
3.77E-18 
1.16E-20 

2.26E-08 
3.59E-11 
2.86E-11 

3.64E-07 
8.46E-I1 
3.78E-13 
1.52E-15



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:16 Page: 4- 4 
Title : 103 U series, planar source, dflt 
inpDut File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 10.0000 years 

Source: 5

T 

A 
7

P 

P 

P

Nuclide Receptor 
1 

238 
:--238 3.54E-07 

-234 1.08E-11 
H-230 1.26E-15 
A-226 3.77E-18 
?B-210 1.16E-20 
235 
-235 2.26E-08 
A-231 3.59E-11 
C-227 2.86E-11 
234 
-234 3.64E-07 
"H-230 8.46E-1! 
.A-226 3.78E-13 
3-210 1.52E-15

Total 

3.54E-07 
1. 08E-11 
1.26E-15 
3. 77E-18 
1. 16E-20 

2.26E-08 
3.59E-11 
2. 86E-11 

3.64E-07 
8.46E-11 
3.78E-13 
1. 52E-15

1.62E-07 1.62E-07 
2.43E-07 2.43E-07

8. 95E-07 
7.97E-09 
4. 68E-11

8.95E-07 
7.97E-09 
4. 68E-11

6.12E-07 6.12E-07 

1.75E-06 1.75E-06 
1.94E-08 1.94E-08 

5.05E-08 5.05E-08

48 **

PA-231 
PA-231 
AC-227 

1H-230 

TH-230 
RA-226 
PB-210 

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

PE-210 
PB-210



** RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-I\CI03 U.IEvaluation Time:

15:17 Page: 5- 1 :

30.0000 years

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

Source Information

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z

0.OOOE+00 
7. 000E-02 

0. OOOE+00 

1. OOOE+04

[i/hr] 

[day]

Contamination:: Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.OOOE-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.OOOE-01

49 **



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 
:itle : 103 U series, planar source, dflt 
:nput File : A:\WCEILI-~\CI03 U.IEvaluation Time:

Source: 2 
Location:: Room : 1 x: 

Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

15:17 Page: 5- 1 :

30.0000 years

0.00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [l/hr] 
r: 7.OOOE-02 

0.OOOE+00 
1.OOOE+04 [day]

Contamination:: Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.000E-01 
PA-231 3.640E-02 

TH-230 8.OOOE-01 

AC-227 3.640E-02 
RA-226 8.OOOE-01 

PB-210 8.OOOE-01

Scurce: 3 
Location:: 
Geometry::

Room : 1 x: 
Type: Area

Pathway :: 
Direct Ingestion Rate: 
Fraction released to air: 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 0.00 z: 
Area:1.68E+01 [m2]

1.40 [m] 
Direction: y

0.OOOE+00 [1/hr] 
7.OOOE-02 
0.000E+00 
1.OOOE+04 [day]

Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 

PA-231 3.640E-02 
TH-230 8.000E-01 
AC-227 3.640E-02 
RA-226 8.000E-01 
PB-210 8.OOOE-01

50 **



*- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\CI03 U.IEvaluation Time: 

•trarce: 4

15:17 Page: 5- 1 :

30.0000 years

Location:: Room : 1 x: 6.  
Geometry:: Type: Area 
Pathway :: 

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

Contamination:: Nuclide

00 y: 3.00 z: 
Area:l.68E+01 [m2] 

0.OOOE+00 [1/hr] 
7.OOOE-02 

0.000E+00 
1.OOOE+04 [day]

1.40 [m] 
Direction: x

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.OOOE-01 
PB-210 8.000E-01

S'rce: 5 

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

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 6.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: y

0. 000E+00 
7 .000E-02 

0. OOOE+00 
1.000E+04

[i/hr] 

[day]

Nuclide Concentration 

[pCi/m2] 
U-238 8.000E-01 
U-235 3.640E-02 
U-234 8.OOOE-01 
PA-231 3.640E-02 
TH-230 8.000E-01 
AC-227 3.640E-02 
RA-226 8.OOOE-01 
PB-210 8.000E-01

51 **



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
In=ut File : A:\WCEILI~I\CI03 U.IEvaluation Time:

15:17 Page: 5- 2 :

30.0000

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Source Source
1 

8. 6E-06 
8. 6E-06

2 
1. 6E-06 
1. 6E-06

3 
1. 6E-06 
1. 6E-06

Source Source Total
4 

1. 6E-06 
1. 6E-06

5 
1. 6E-06 
1. 6E-06

1. 5E-05 
1. 5E-05

52 **

years

Receptor 
-Toal

1



** RESRAD-BUILD Program Output, Version 3.0 12/18 
Title : 103 U series, planar source, dflt 
inpout File : A:\WCEILI~I\C103_U.IEvaluation Time: 

Pathway Detail of Doses

/01 15:17 Page: 5- 3 :

30.0000 years

[mrem]

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

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

Deposition 
0. OOE+00 
0 .OOE+00 

Deposition 
0. OOE+00 
0. 00E+00

Deposition 
0 .00E+00 

0 .OOE+00 

Deposition 
0. OOE+00 
0. OOE+00

Deposition 
0 .00E+00 

0 .00E+00

Immersion 
0.OOE+00 
0.OOE+00 

Immersion 
0.OOE+00 
0.OOE+00

Immersion 
0.00E+00 
0.OOE+00 

Immersion 
0.OOE+00 
0.OOE+00

Immersion 
0.OOE+00 
0.OOE+00

Inhalation 
0. OOE+00 
0. 00E+00 

Inhalation 
0 .OOE+00 

0 .00E+00

Inhalation 
0. 00E+00 
0. OOE+00 

Inhalation 
0 . OOE+00 
0.00E+00

Inhalation 
0. 00E+00 
0 .00E+00

53 **

Radon 
0 . OOE+00 
0. 00E+00 

Radon 
0. OOE+00 
0. OOE+00

Radon 
0 .00E+00 

0. 00E+00 

Radon 
0. OOE+00 
0.OOE+00

Radon 
0 .OOE+00 

0 .OOE+00

Ingestion 
0.OOE+00 
0 . 00E+00 

Ingestion 
0.OOE+00 
0.OOE+00

Ingestion 
0.00E+00 
0.00E+00 

Ingestion 
0.00E+00 
0.OOE+00

Ingestion 
0.OOE+00 
0.OOE+00



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-\Cl03_U.IEvaluation Time: 30.0000 years 

Nuclide Detail of Doses 

[mrem]

Sou rce: i

Nuclide Receptor 
1 

-238 
-238 1.46E-07 

7-234 8.52E-13 

?H-230 8.24E-17 
RA-226 4.33E-16 
B-210 3.35E-19 

-235 
-235 3.51E-08 

?A-231 6.75E-12 
%C-227 1.94E-11 
234 

T-234 9.85E-09 
'H-230 1.91E-12 
•A-226 1.50E-11 
?B-210 1.48E-14

Total 

1.46E-07 
8.52E-13 
8.24E-17 
4.33E-16 

3.35E-19 

3. SlE-08 
6. 75E-12 
1.94E-11 

9. 85E-09 
1. 91E-12 
1.50E-11 
1.48E-14

1.05E-08 1.05E-08 
5.17E-08 5.17E-08

6. 94E-09 
1. 09E-07 
1.51E-10

6.94E-09 
1. 09E-07 
1.51E-10

3.14E-08 3.14E-08 

8.19E-06 8.19E-06 
1.97E-08 1.97E-08 

1.26E-08 1.26E-08

54 **

U

u 

U

P

PA-231 
PA-231 
AC-227 

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

AC-227 
AC-227 

RA-226 
RA-226 
PB-210 

33-210 
P3-210



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 
----e : 103 U series, planar source, dflt 
inpuz File : A:\WCEILI-I\CI03 U.IEvaluation Time: 30.0000 years 

:e: 2

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 
?B-210 

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 
•-226 

.210 
ACz227 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210

TotalReceptor 
1 

2.62E-08 
1.29E-13 
1.27E-17 
7.83E-17 
5.47E-20 

6.31E-09 
1.18E-12 
3.51E-12 

1.49E-09 
2.93E-13 
2.71E-12 
2.42E-15

1.82E-09 1.82E-09 
9.38E-09 9.38E-09

1.07E-09 
1. 97E-08 
2. 46E-I1

1 .07E-09 

1 .97E-08 

2. 46E-11

5.71E-09 5.71E-09 

1.48E-06 1.48E-06 
3.21E-09 3.21E-09 

2.05E-09 2.05E-09

55 **

2. 62E-08 
1.29E-13 
1.27E-17 
7.83E-17 
5.47E-20 

6. 31E-09 
1. 18E-12 
3.51E-12 

1. 49E-09 
2 . 93E-13 
2.71E-12 
2.42E-15



'* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEiLI-l\Cl03_U.IEvaluation Time: 30.0000 years 

Source: 3

Nuclide Receptor 
1 

-238 
J-238 2.62E-08 
3-234 1.29E-13 
-H-230 1.27E-17 
RA-226 7.83E-17 
'3-210 5.47E-20 
-235 
;-235 6.31E-09 
IA-231 !.18E-12 

AC-227 3.51E-12 
-234 
-- 234 1.49E-09 
H-230 2.93E-13 

RA-226 2.71E-12 
B-210 2.42E-15

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

Total 

2.62E-08 
1. 29E-13 
1.27E-17 
7.83E-17 
5.47E-20 

6. 31E-09 
1. 18E-12 
3. 51E-12 

1. 49E-09 
2.93E-13 
2.71E-12 
2.42E-15

1.82E-09 1.82E-09 
9.38E-09 9.38E-09

1.07E-09 
1.97E-08 
2.46E-11

1.07E-09 
1. 97E-08 
2. 46E-11

5.71E-09 5.71E-09 

1.48E-06 1.48E-06 
3.21E-09 3.21E-09 

2.05E-09 2.05E-09

56 **

U

U 

U

U

U

P 

A



RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 
.Ie- : 103 U series, planar source, dflt 
inpuf File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 30.0000 years 

S :e: 4

U
U 
U 

P 

U
U 
P 
IA 

U
U 

R

Nuclide Receptor 
1 

238 
-238 2.62E-08 
-234 1.29E-13 
H-230 1.27E-17 
A-226 7.83E-17 
?B-210 5.47E-20 
235 
-235 6.31E-09 
A-231 1.18E-12 
.C-227 3.51E-12 
234 
-234 1.49E-09 
H-230 2.93E-13 
A-226 2.71E-12 
B-210 2.42E-15

Total 

2. 62E-08 
1.29E-13 
1 . 27E-17 
7.83E-17 
5.47E-20 

6. 31E-09 
1. 18E-12 
3. 51E-12 

1.49E-09 
2. 93E-13 
2 .71E-12 
2.42E-15

1.82E-09 1.82E-09 
9.38E-09 9.38E-09

1 .07E-09 

1 .97E-08 

2. 46E-11

1.07E-09 
1 . 97E-08 
2.46E-11

5.71E-09 5.71E-09 

1.48E-06 1.48E-06 
3.21E-09 3.21E-09 

2.05E-09 2.05E-09

57 **

PA-231 
PA-231 
AC-227 

TH-230 

TH-230 
--- 226 

-ý210 

AC-227 
AC-227 

RA-226 
RA-226 

PB-210 
PB-210 
PB-2 10



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 5- 4 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\CI03 U.IEvaluation Time: 30.0000 years 

Source: 5

Nuclide Receptor 
1 

238 
3-238 2.62E-08 
,-234 1.29E-13 
EH-230 1.27E-17 

RA-226 7.83E-17 
DB-210 5.47E-20 
-235 
J-235 6.31E-09 
PA-231 1.18E-12 

kC-227 3.51E-12 
-234 
-234 1.49E-09 

'H-230 2.93E-13 
RA-226 2.71E-12 
PB-210 2.42E-15

Total 

2 .62E-08 

1 .29E-13 
1.27E-17 
7.83E-17 
5.47E-20 

6.31E-09 
1.18E-12 
3. 51E-12 

1. 49E-09 
2 .93E-13 

2. 71E-12 
2.42E-15

1.82E-09 1.82E-09 
9.38E-09 9.38E-09

1. 07E-09 
1 . 97E-08 
2.46E-Il

1.07E-09 
1. 97E-08 
2.46E-II

5.71E-09 5.71E-09 

1.48E-06 1.48E-06 
3.21E-09 3.21E-09 

2.05E-09 2.05E-09

58 **

U

U

U 

F

PA-231 
PA-231 
AC-227 

TH-230 
THi-230 

RA-226 
PB-210 

AC -2 2 7 
AC-227 

RA-226 
RA-226 
PB-210 

PB-210 
PB-210



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 1 

Tti:e : 103 U series, planar source, dflt 

Inout File : A:\WCEILI-l\ClO3_U.IEvaluation Time: 70.0000 years

59 **

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 al 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 3.00 z: 0.00 [m] 
Area:3.60E+01 [m2] Direction: z 

0.OOOE+00 [l/hr] 
-r: 7.OOOE-02 

0.000E+00 
1.OOOE+04 [day]

Nuclide Concentration 

[pCi/m2] 
U-238 8.OOOE-01 
U-235 3.640E-02 
U-234 8.OOOE-01 

PA-231 3.640E-02 

TH-230 8.OOOE-01 

AC-227 3.640E-02 
RA-226 8.OOOE-01 

PB-210 8.000E-01



*' RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 1 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 70.0000 years 

Source: 2

Location:: Room : 1 x: 0.  
Geometry:: Type: Area 
Pathway :: 

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

Contamination::

00 y: 3.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [i/hr] 
7.000E-02 
0.000E+00 
1.000E+04 [day]

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

Source: 3 
Location:: Room : 1 x: 3.  
Geometry:: Type: Area 
Pathway :: 

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

00 y: 0.00 z: 
Area:l.68E+01 [m2]

0. OOOE+00 
7 .000E-02 

0. 000E+00 
1. 000E+04

1.40 [m] 
Direction: y

[i/hr] 

[day]

Contamination:: Nuclide Concentration 
[pCi/m2] 

U-238 8.OOOE-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.OOOE-01 
PB-210 8.000E-01

60 **



RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 1 
±Tiie : 103 U series, planar source, dflt 

Input File : A:\WCEILI~I\Cl03 U.IEvaluation Time: 70.0000 years 

SSujrce: 4
Location:: Room : 1 x: 6 
Geometry:: Type: Area 
Pathway :: 

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

Contamination::

.00 y: 3.00 z: 1.40 [m] 

Area:l.68E+01 [m2] Direction: x 

0.OOOE+00 [l/hr] 
7.OOOE-02 
0.OOOE+00 
1.000E+04 [day]

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

F :ce: 5 
Location:: Room : 1 x: 
Geometry:: Type: Area 
Pathway :: 

Direct Ingestion Rate: 
Fraction released to ai 
Removable fraction: 
Time to Remove:

Contamination::

3.00 y: 6.00 z: 1.40 [m] 
Area:l.68E+01 [m2] Direction: y

0. OOOE+00 
7.000E-02 
0. OOOE+00 
1. 000E+04

([/hr] 

[day]

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.OOOE-01 

AC-227 3.640E-02 
RA-226 8.000E-01 
PB-210 8.000E-01

61 **



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 

:itle : 103 U series, planar source, dflt 
Input File : A:\WCEILI-I\ClI3 U.IEvaluation Time:

15:17 Page: 6- 2 :

70.0000 years

RESRAD-BUILD Dose Tables

Source Contributions to Receptor Doses 

[mrem]

Source Source
1 

8. 6E-06 
8.6E-06

2 
1. 6E-06 
1. 6E-06

Source 
3 

1. 6E-06 
1. 6E-06

Source 
4 

1. 6E-06 
1. 6E-06

Source 
5 

1. 6E-06 
1. 6E-06

Total 

1. 5E-05 

1 .5E-05

62 **

Receptor 1 
Total



RESRAD-BUILD Program Output, Version 3.0 12/18/01 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI~I\C103 U.IEvaluation Time:

15:17 Page: 

70.0000

Pathway Detail of Doses 

[mrem]

Source: i 
Receptor 

1 

Total 

Source: 2 
Receptor 

1 
Total

Source: 3 
Receptor 

1 

Total 

Source: 4 
Receptor 

1 
Total

Source: 5 
Receptor 

1 
Total

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

Deposition 
0 .OOE+00 

0. 00E+00 

Deposition 
0 .OOE+00 

0. OOE+00

Deposition 
0 .OOE+00 

0 .00E+00 

Deposition 
0 . 00E+00 
0.OOE+00

Deposition 

0. OOE+00 
0. OOE+00

Immersion 
0.OOE+00 
0.OOE+00 

Immersion 
0.00E+00 
0.00E+00

Immersion 
0.OOE+00 
0.OOE+00 

Immersion 
O.OOE+00 
O.OOE+00

Immersion 
0.00E+00 
0.00E+00

Inhalation 
0. OOE+00 
0. 00E+00 

Inhalation 
0 .00E+00 

0. 00E+00

Inhalation 
0. 00E+00 
0. OOE+00 

Inhalation 
0. 00E+00 
0. 00E+00

Inhalation 
0. 00E+00 
0. OOE+00

6- 3 : 

years

63 **

Radon 
0 .00E+00 

0. OOE+00 

Radon 
0 . 00E+00 
0.OOE+00

Radon 
0 .00E+00 

0. 00E+00 

Radon 
0. OOE+00 
0. 00E+00

Radon 
0 .OOE+00 

0 .00E+00

Ingestion 
0.OOE+00 
0.OOE+00 

Ingestion 
0.OOE+00 
0.00E+00

Ingestion 
0.00E+00 
0.OOE+00 

Ingestion 
0.00E+00 
0.OOE+00

Ingestion 
0.OOE+00 
0.OOE+00



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 
Tizie : 103 U series, planar source, dflt 
input File : A:\WCEILI-1\Cl03_U.IEvaluation Time: 70.0000 years 

Nuclide Detail of Doses 

[mrem]

Source: 1

Nuclide Receptor 

1
Total

1. 46E-07 
1.97E-12 
4. 40E-16 
5.32E-15 
7.77E-18 

3.51E-08 
1. 56E-11 
7.47E-11 

9.85E-09 
4.41E-12 
7.96E-11 
1.42E-13

1.46E-07 
1 .97E-12 

4.40E-16 
5.32E-15 
7.77E-18 

3.51E-08 
1.56E-11 
7.47E-I1 

9.85E-09 
4.41E-12 
7.96E-11 
1.42E-13

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

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

J-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

6. 94E-09 
2. 50E-07 
5.82E-10

6.94E-09 
2 .50E-07 
5.82E-10

8.78E-09 8.78E-09 

8.05E-06 8.05E-06 
2.82E-08 2.82E-08 

3.62E-09 3.62E-09

64 **

1.04E-08 1.04E-08 
7.43E-08 7.43E-08



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-l\ClO3_U.IEvaluation Time: 70.0000 years

.;e: 2 

Nuclide Total 

2. 62E-08 
2.98E-13 
6. 77E-17 
9. 62E-16 
1.27E-18 

6. 31E-09 
2.72E-12 
1. 35E-11 

1. 49E-09 
6. 78E-13 
1. 44E-11 
2.32E-14

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 
-- 226 

A 210 

AC-227 
RA-226 

RA-226 

PB-210 
PB-210 

PB-210

1.07E-09 
4 .52E-08 

9. 48E-11

1. 07E-09 
4. 52E-08 
9.48E-11

1.59E-09 1.59E-09 

1.46E-06 1.46E-06 
4.60E-09 4.60E-09 

5.90E-10 5.90E-10

65 **

Receptor 
1 

2 . 62E-08 
2.98E-13 
6.77E-17 
9.62E-16 
1.27E-18 

6.31E-09 
2.72E-12 
1.35E-11 

1.49E-09 
6.78E-13 
1.44E-11 
2.32E-14

1.82E-09 1.82E-09 
1.35E-08 1.35E-08



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 
Title : 103 U series, planar source, dflt 
input File : A:\WCEILI-I\CI03 U.IEvaluation Time: 70.0000 years 

Source: 3

U

T 
R 

UP 
A 

T 
R 
P

Nuclide Receptor 
1 

238 
-238 2.62E-08 

3-234 2.98E-13 
'H-230 6.77E-17 
•A-226 9.62E-16 
B-210 1.27E-18 
235 
'-235 6.31E-09 
A-231 2.72E-12 
\C-227 1.35E-11 
234 
[-234 1.49E-09 

H-230 6.78E-13 
{A-226 1.44E-11 
B-210 2.32E-14

Total 

2 .62E-08 

2. 98E-13 

6. 77E-17 
9.62E-16 
1. 27E-18 

6. 31E-09 
2.72E-12 
1. 35E-11 

1.49E-09 
6.78E-13 
1. 44E-11 
2. 32E-14

1.82E-09 1.82E-09 
1.35E-08 1.35E-08

1.07E-09 
4.52E-08 
9.48E-11

1.07E-09 
4.52E-08 
9. 48E-11

1.59E-09 1.59E-09 

1.46E-06 1.46E-06 

4.60E-09 4.60E-09 

5.90E-10 5.90E-10

66 **

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



- RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 

Title : 103 U series, planar source, dflt 

Input File : A:\WCEILI-l\Cl03_U.IEvaluation Time: 70.0000 years

S ze : 4 

Nuclide

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

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

U-234 

7H-230 

RA-226 
PB-210 

PA-231 
PA-231 
AC-227 

TH-230 
TH-230 

-- 226 
-210 

AC-227 

AC-227 
RA-226 

RA-226 
PB-210 

PB-210 
PB-210

Receptor 
1 

2.62E-08 
2.98E-13 
6.77E-17 
9.62E-16 
1.27E-18 

6.31E-09 
2.72E-12 
1.35E-11 

1.49E-09 
6.78E-13 
1.44E-11 
2.32E-14

Total

2.62E-08 
2.98E-13 
6. 77E-17 
9.62E-16 
1 .27E-18 

6. 31E-09 
2.72E-12 
1. 35E-11 

1.49E-09 
6. 78E-13 
1.44E-11 
2.32E-14

1.82E-09 1.82E-09 

1.35E-08 1.35E-08

1.07E-09 
4. 52E-08 
9. 48E-11

1 . 07E-09 
4. 52E-08 
9. 48E-11

1.59E-09 1.59E-09 

1.46E-06 1.46E-06 
4.60E-09 4.60E-09 

5.90E-10 5.90E-10

67 **



'* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: 6- 4 
Title : 103 U series, planar source, dflt 
Inpout File : A:\WCEILI-l\CI03_U.IEvaluation Time: 70.0000 years 

Source: 5

Nuclide Receptor 

238 
'-238 2.62E-08 
-234 2.98E-13 
H-230 6.77E-17 
.A-226 9.62E-16 
B-210 1.27E-18 
235 
-235 6.31E-09 
A-231 2.72E-12 
Cý-227 1.35E-11 
234 
-234 1.49E-09 
H-230 6.78E-13 
A-226 1.44E-11 
B-210 2.32E-14

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

Total 

2. 62E-08 
2. 98E-13 
6. 77E-17 
9. 62E-16 
1.27E-18 

6. 31E-09 
2. 72E-12 
1. 35E-11 

1.49E-09 
6. 78E-13 
1. 44E-11 
2.32E-14

1.82E-09 1.82E-09 
1.35E-08 1.35E-08

1. 07E-09 
4.52E-08 
9.48E-11

1.07E-09 
4.52E-08 
9. 48E-11

1.59E-09 1.59E-09 

1.46E-06 1.46E-06 
4.60E-09 4.60E-09 

5.90E-10 5.90E-10

68 **

'

T 

R 
P 

U
U 

A 

T 

P 
P



-* RESRAD-BUILD Program Output, Version 3.0 12/18/01 15:17 Page: F- 1 
Title : 103 U series, planar source, dflt 
Input File : A:\WCEILI-~\CI03 U.I

69 **

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 

1 3.50E-05 3.48E-05 3.46E-05 3.36E-05 1.49E-05
7. 00E+01 
1. 49E-05

Receptor Dose/Yr Averaged Over Exposure Duration 

(mrem/yr) 

Evaluation Time [yr] 
0.OOE+00 1.00E+00 3.00E+00 1.0OE+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


