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March 6, 2002

D. Blair Spitzberg, Ph.D., Chief

Fuel Cycle Decommissioning Branch

United States Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 400

Arlington, TX 76011-8064

Re:  Docket No. 040-08006; License No. SUB-986
Kerr-McGee Chemical LLC (KMCLLC) Technical Center
Responses to NRC Supplemental RAI with Regards to Derived
Concentration Guideline Levels

Dear Dr. Spitzberg:

I am writing in response to your comments dated January 7, 2002 regarding the
KMCLLC Technical Center Decommissioning Plan (D Plan). The attached responses to
comments are provided for your consideration and application toward approval of the D
Plan. We have not included change pages with this submittal, but will provide these
pages once all agency comments are addressed.

Thank you for your assistance with these issues. Please feel free to contact me at (405)
270-2665 if you have any additional questions or concerns.

Sinc;el yours,
ssell H. Jon&s,
Project Mangdg.



Kerr-McGee Corporation L.L.C. (KMCLLC) Technical Center
Responses to NRC Region IV Supplementary Request for Additional Information

NRC Comment #1:

Use of ICRP 72 dose factors for ingestion along with Federal Guidance Report 11/ICRP
30 dose factors for inhalation. The licensee should further justify the use of these factors,
or accept the default values used in current versions of RESRAD and RESRAD-BUILD.

KMCLLC Response:

Kerr-McGee had initially modified only those dose conversion factors in the relevant
pathways so that we would be changing as few default parameters as possible. To remedy
the NRC's concern, we will use solely the dose conversion factors from ICRP 72. The
ICRP 72 dose factors are scientifically recognized as incorporating more recent
knowledge of physiology and transport of radionuclides throughout the body.
Accordingly, we have attached new submittals of Appendices B, C, and D, incorporating
ICPR 72 dose factor guidance. The revised DCGLs resulting from this change will be
incorporated into the main text of the D Plan upon acceptance by the NRC.

NRC Comment #2:
Use of an air turnover rate of 10/hr for indoor DCGLs.

KMCLLC Response:

The air turnover rate of 10 per hour submitted in Appendix D of the D Plan is based upon
the turnover rate for the building as currently used. The NRC questioned whether the
building might be used at some future time in a manner that would employ a lower
turnover rate. While it is possible that the building may be used in a different manner in
the future, the current use as a laboratory/research facility will remain for the foreseeable
future. It is unlikely that the air turnover rate would change unless substantial renovation
work is performed to alter both the structure and the installed ventilation systems. In
addition, the air exchange rate of 10 per hour is consistent with data presented in
NUREG-6697 which shows that certain commercial buildings had measured air exchange
rates exceeding 40 per hour (Pandian, et. al., 1993).

While Kerr-McGee believes that the exchange rate of 10 per hour is appropriate,
guidance in Appendix C of NUREG-6697 suggests a rate of 1.52 per hour. This is the
suggested mean for commercial buildings based upon data from a study by Turk et al.,
1987. The data were gathered from 38 commercial buildings studied in the Pacific
Northwest during all seasons of the year. The ranges reported are as follows:
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To further improve the RESRAD-BUILD model, a study was performed to determine a
removal fraction that was representative of the Kerr-McGee Technical Center
laboratories undergoing decommissioning. Characterization data were reviewed to
determine where information existed regarding (fixed plus removable) beta
measurements as well as beta smear measurements. The data were further reduced by
selecting only those data sets that had a fixed plus removable beta reading of 500
dpm/100 cm” or higher. The 500 dpm/100 cm” threshold was selected to allow sufficient
radioactivity so that changes would be reflective of the actual activity of the materials
rather than changes due to background or other fluctuations. This data set was then used
to calculate a removal fraction that would be representative. The data presented in the
attached Table 1 show that the removal fraction calculated for the KMCLLC Technical
Center is 0.007 or 0.7% as opposed to the default value of 0.1.

A revised Appendix D incorporating ICRP 72 dose factors (as described in the response
to NRC Comment #1), an air exchange rate of 1.52 per hour, and a removal fraction of
0.7% is provided in Appendix D, and replaces the previous version submitted with the D
Plan.

NRC Comment #3:

The licensee should include ALARA analysis for all pathways. An acceptable approach
for conducting an ALARA analysis is provided in Appendix D of NUREG-1727, “NMSS
Decommissioning Standard Review Plan.” As noted in Appendix D, “Information
submitted should include: (1) a cost-benefit analyses (or qualitative arguments) for the
preferred option of removing residual radioactivity to a level that meets or exceeds the
applicable limit, and (2) a description of the licensee’s preferred method for showing
compliance with the ALARA requirement at the time of decommissioning.”

KMCLLC Response:

An evaluation was performed to determine the impact of performing additional
remediation beyond that necessary to achieve compliance with the proposed DCGLs for
soil and building surfaces. The evaluation for soils demonstrated that there are
approximately 56,000 m® of affected soils survey units. In performing the ALARA
evaluation, an assumption was made that any soil areas exceeding the DCGL have been
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remediated to an average level of one Fractional Maximum Permissible Concentration
(FMPC). The FMPC is calculated in accordance with the unity rule as follows:

FMPC = (activityu_mtal)/DCGLU.total + (activityra-226)/DCGLRa-226
+ (aCtiVitYTh-232+progeny)/D CGLTh-232+progeny

The overall net fractional maximum permissible concentration (DCGL) for all affected
soil survey units was calculated to be negative 0.03 (-0.03), indicating that the net
average residual soil radioactivity is essentially equivalent to background. As shown in
Table 2, the range of net residual soil radioactivity in terms of the FMPC did not exceed
0.09 over any of the survey units. This indicates that the proposed cleanup criteria are
ALARA, since the site overall will be left with residual radioactivity concentrations that
will be indistinguishable from background. The survey unit with the highest residual
radioactivity will not exceed 10% of the 25 mrem per year regulatory criteria, and will
also be essentially indistinguishable from the normal natural background radioactivity of
approximately 300 mrem/y received by members of the public.

Table 3 presents a similar analysis performed for building characterization data. For
building surfaces, net gross beta measurements (gross beta minus ambient beta
background and net beta matrix background) were at levels characteristic of background
(-83 dpm/100 cm?®). The highest net gross beta for any building survey unit averaged 206
dpm/100 cm?. This low activity, assuming all residual activity is due to facility
operations and is due to most restrictive radioisotope (Th-232 and progeny), represents
less than 2 percent of the proposed DCGL (equivalent to less than 0.5 millirem per year).
It would be unreasonable to reduce exposure to residual radioactivity below these levels,
as these levels are ALARA.

Groundwater in the test pits was last measured below 80 pCi/L by two independent
offsite laboratories, using two methods of analysis, prior to backfilling of the test pit area.
This concentration is approximately 30 percent of the proposed DCGL for groundwater,
and included the contribution from natural background. The groundwater that has been
impacted is expected to attenuate naturally until such time as it is indistinguishable from
natural background. Several factors point toward the preferred alternative of continuing
the option of natural attenuation rather than any sort of active treatment. First, the
shallow groundwater in the vicinity of the Technical Center is not currently used as a
source of drinking water and low yields from the formation would most likely preclude
its future use as a drinking water source. Second, the drinking water aquifer lies several
hundred feet below the site. Third, public water supply systems are used in the area and
finally, the proposed widening of Highway 74 will result in an easement that would not
generally allow for the extraction of water in the area of the test pits. Therefore, the
likelihood of a real dose from the small amounts of residual activity in groundwater is
remote. Since the reasonableness test is met for the current conditions, it is ALARA and
it would be unreasonable to expend funds for the purpose of removing any remaining
residual radioactivity in groundwater at the site.
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Table 1
Calculation of Removal Fraction

v i 2 NetBeta . .Smeaf Resulls : .
"Room: | (dpm/100.emA2) (dpm/100 cmA2) ‘Ratio (%)
C-1 784 3.02 0.385
c-1 686 8.87 1.293
C-1 504 2.83 0.562
C-1a 602 8.87 1.473
C-1a 714 9.07 1.270
C-1a 798 9.07 1.137
C-1a 994 5.85 0.589
C-1a 1176 5.85 0.497
C-1a 728 12.09 1.661
C-1a 784 9.07 1.157
Cc-13 1080 9.1 0.843
C-33 840 83.53 9.944
E-2 900 2.45 0.272
E-2 744 2.45 0.329
E-10 888 5.69 0.641
E-10 1464 0 0.000
E-10 1344 8.62 0.641
E-10 1440 2.76 0.192
E-14 1164 14.65 1.259
E-14 756 2.93 0.388
E-28 2544 8.82 0.347
E-28 1848 29.1 1.575
F-12 576 5.83 1.012
F-12 540 14.86 2.752
G-1 1386 0 0.000
G-1 1707 0 0.000
G-1 1229 0 0.000
G-1 1485 0 0.000
G-1 1779 0 0.000
G-1 1379 2.26 0.164
G-1 1379 0 0.000
G-1 1879 0 0.000
G-1 1757 0 0.000
G-1 1693 0 0.000
p-2L 1162 9.11 0.784
P-2L 1162 9.11 0.784
P-2L 1190 6.2 0.521
P-2L 1498 3.1 0.207
P-2L 728 2.91 0.400
P-2L 658 2.91 0.442
S-1 2198 6.04 0.275
$-1 1918 6.04 0.315
S-1 1736 0 0.000
S-1 1848 3.02 0.163
S-1 2268 2.83 0.125
S-1 2114 2.83 0.134
$-1 2016 3.02 0.150
S-1 2338 6.04 0.258
$-1 1316 6.04 0.459
S-1 1428 9.07 0.635
$-1 1274 0 0.000
S-1 532 3.02 0.568
[MEAN. . .1288 @ .0 6.1 070
MAX 2544 83.53 9.94
MIN 504 0.00 0.00
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Table 2

KMTC Soil Results Report

Uses MEAN BK values as follows: U: 1.8; Th: 2.3; Ra:0.6 for calculation of Net Activities in pCi/g
Uses DCGLw Values as follows: U: 228; Th: 5.3; Ra: 3.5 for calculation of FMPC

SSU#:
SSU#:
SSUH#:
SSUH#:
SSU#:
SSUH#:

SSU#:

SSU#:
SSU#:
SSU#:
SSU#:

SSU#:

SamplelD

01

Mean Values (pCi/g)

02

Mean Values (pCi/g)

03

Mean Values (pCi/g)

04

Mean Values (pCi/g)

05

Mean Values (pCi/g)

06

Mean Values (pCilg)

07

Mean Values (pCi/g)

08

Mean Values (pCi/g)

09

Mean Values (pCi/g)

10

Mean Values (pCi/g)

11

Mean Values (pCi/g)

12

Mean Values (pCi/g)

In (pCilg):

Unet

2.94

0.68

0.88

0.31

0.91

0.82

0.66

-0.64

-0.04

0.63

0.76

0.84

Thnet

-0.37

-0.40

-0.18

-0.49

-0.26

-0.38

-0.47

-1.34

-1.09

-0.42

-0.82

-0.80
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Ranet

0.03

0.04

0.15

0.04

0.11

0.14

0.14

-0.19

-0.10

0.11

0.19

0.10

3/2/02

FMPCnet

-0.05

-0.06

0.01

-0.08

-0.01

-0.03

-0.04

-0.31

-0.23

-0.05

-0.10

-0.12



Table 2, page 2

SamplelD In (pCi/g):
SSU#: 13

Mean Values (pCi/g)
SSU#: 14

Mean Values (pCi/g)
SSU#: 15

Mean Values (pCi/g)
SSU#: 16

Mean Values (pCi/g)
SSU#: 17

Mean Values (pCi/g)
SSU#: 18

Mean Values (pCi/g)
SSU#: 19

Mean Values (pCi/g)
SSU#: 20

Mean Values (pCi/g)
SSU#: 21

Mean Values (pCi/g)
SSU#: 22

Mean Values (pCi/g)
SSU#: 23

Mean Values (pCi/g)
SSU#: 24

Mean Values (pCi/g)

Site Wide Values:

Mean Values (pCi/g)
Std Deviation (pCi/g)

Unet

0.77

0.70

0.77

1.00

1.52

1.20

0.37

1.09

0.51

0.58

0.81

0.71

0.88
2.37

Thnet

-0.34

-0.17

-0.81

-0.34

-0.28

-0.30

0.04

-0.25

0.06

0.06

-0.09

-0.30

-0.36
0.53
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Ranet

0.08

0.09

0.00

0.27

0.35

0.28

0.06

0.06

0.26

0.26

0.23

0.11

0.1
0.30

FMPCnet

-0.03

0.00

-0.15

0.02

0.05

0.03

0.03

-0.03

0.09

0.09

0.05

-0.02

-0.03
0.15



Table 3

KMTC Surface Beta Report (units of dpm/100 cm?)

C-1

C-13

C-13c

C-17

C-19

C-1a

C-21

C-23

C-25

C-27

C-29a

C-29b

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Gross Beta incl. bkg.

241

228

228

238

417

89

58

54
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Net Beta

3

25

21

145

206

-118

-200

-331

-132

-152

-151



Table 3, page 2

C-33

C-39

E-10

E-12

E-14

E-22

E-28

E-30

F-12

F-284
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Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

Room Average

133

106

302

65

148

197

255

96

227

168

-110

133

-132

-169

-119

-107



Table 3, page 3

F-4a

Room Average
G-1

Room Average
P-1

Room Average
P-2L

Room Average
P-2U

Room Average
S-1

Room Average
T-1

Room Average

Building Average:

Standard Deviation:
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188

1,003

570

542

47

1,043

186

431

-269

196

-176

-259

-187

348



NEXTEP Environmental

808 Lyndon Lane Suite #201 Phone: (502) 339-9767
Louisville, KY 40222 Fax: (502)339-9275
TECHNICAL MEMORANDUM

March 6, 2002

Originator: Harry J. Newman, CHP, Technical Director

Subject: Subsurface Uranium DCGLw for KMTC Test Pit Area

Revision: 2

ENDORSEMENT: This document contains the results of research and technical analysis which have been reviewed and
approved for publication by the Technical Director, NEXTEP Environmental, Inc.

T lewrmon by %JG—/Q’W—— ?-6(-02
Harry J. Newman, CHP, Technical Director 4 Date
Introduction

The unrestricted uranium release limit (DCGLw) for total uranium in subsurface soils in the test pit
area is calculated and outlined in this technical memo.

General Method for Calculating Release Limits

The software code RESRAD' was used to provide pathway modeling, incorporating guidance on
parameter values contained in NRC Policy and Guidance Directive PG-8-08% and the “Method for
Surveying and Averaging Concentrations of Thorium in Contaminated Subsurface Soil®. Where
specific guidance was not provided, and sufficient justification for appropriate alternate parameter
values are presented and justified, conservative modeling parameters were selected such as the default
values from RESRAD. The computer code DandD* is acknowledged as the default code for
performing calculations to support release criteria for decommissioning activities by the USNRC.
However, the DandD code lacks the ability to model complex soil columns for contaminant transport
considerations, thus making the RESRAD code the preferred code for the Technical Center analysis.

' yu, C, AJ. Zielen, JJ. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, C.0. Loureiro, E.
Gnanapragasam, E. Faillace, A. Wallo III, W.A. Williars, and H. Peterson, Manual for Implementing Residual
Radioactive Material Guidelines Using RESRAD, Version 5.61, ANL/EAD/LD-2, Argonne National laboratory,
Argonne, Illinois, 1993.

2 USNRC. Scenarios for Assessing Potential Doses Associated with Residual Radioactivity. Policy and Guidance
Directive PG-8-08.

3 USNRC. Method for Surveying and Averaging Concentrations of Thorium in contaminated Subsurface Soil.
Prepared by NRC staff in connection with the review of the AAR “Site Remediation Plan for the former Brooks and
Perkins, Inc. Site”. 1997.

* USNRC. DandD computer code to support license termination, version 1.0. Sandia National Laboratory.

TM: Subsurface Uranium Soil DCGLw for KMTC Test Pit Area, Rev. 2 Page 1
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The following bullets describe key parameters and criteria used for this modeling,

¢ ICRP 72 Ingestion and Inhalation Dose Coefficients’ — The ingestion and inhalation dose
conversion factors (DCFs) from ICRP 56+ documents are summarized in ICRP 72 and applied in
this analysis. The ICRP 72 DCFs were developed specifically for calculation of dose to members
of the public. ICRP 72 retains the gastrointestinal tract model used in ICRP 30, but also utilizes the
updated tissue weighting factors presented in ICRP 60, and revised biokinetic information to reflect
increased knowledge in the uptake and retention of various elements in the body. ICRP 72
inhalation factors represent the application of an updated lung uptake and retention model.

¢ Subsurface modeling — The depth criteria for subsurface soil access is usually limited to 3 meters
as it is based upon the depth one would expect an individual to dig while building a house with a
basement. This 3 meter depth for a basement is itself conservative as recent building code
requirements for access and egress from a basement dictate that a seven-foot excavation (excluding
footings) depth is reasonable for new construction homes. The residual contamination within the
Technical Center Test Pit area is at least 12 feet below the ground surface. Therefore, the material
should remain essentially in place at the present location. This reduces the potential for external
exposure of individuals and limits the available material that could be inhaled or ingested to
waterborne pathways.

e Saturated hydraulic conductivity —The bottom of the Test Pit lies within the Renfrow Series,
which are naturally well drained with low permeability. These upper zone soils result in a water
bearing zone that produces little water and movement. Beneath the Hennessey Group shales lies
the Garber-Wellington aquifer. This layer is described as orange-brown to red-brown ﬁne—gramed
sandstone, irregularly bedded with red-brown shale and some chert and mudstone conglomerate®.
This highly compacted layer is characterized as a sandy clay with a hydraulic conductivity of less
than 100 fi/year’. In this analysis, a conservative saturated hydraulic conductivity value of 70 m/y®
is used to account for potentially greater velocities due to fractured flow.

¢ Distribution coefficient (Kd) — NUREG 5512 default Kd values are used, except for the lower

unsaturated soil layer, where the recommended Kd value for clay from Sheppard and Thibault’ is
used.

In order to aid in more accurately classifying the unsaturated soil layers, a grain size and
hydrometer analysis was performed on an upper soil sample representing the top meter of soil and a
lower soil sample above the saturated soil column. The results of this analysis are included as
Attachment 1. Classifying the soils in a manner similar to Sheppard and Thibault, the upper soil is
classified as a clay loam with similar sized fractions of sand, clay and silt. The lower soil of the
unsaturated soil column is similarly classified as a silty clay with a silt sized fraction of 58% and a

5 ICRP, Age-Dependent Doses to Members of the Public From Intake of Radionuclides: Part 5 Compilation of

Ingestion and Inhalation Dose Coefficients, ICRP Publication 72, Oxford, Pergamon Press, 1995.

¢ Decommissioning Plan for Kerr-McGee Technical Center, March 2001.

7 Personal communication with Roy Widman and Jim Crawford, Kerr-McGee, 12/6/00.

8 Table E.2, RESRAD manual.

? Sheppard, M.I. and Thibault, D.H. Default soil solid/liquid partition coefficients, Kds, for four major soil types: a
compendium. Health Physics. Vol. 59 (4), pp. 471-482. 1990. This reference is predominately used as the
reference for the Kd recommendations from RESRAD.

TM: Subsurface Uranium Soil DCGLw for KMTC Test Pit Area, Rev. 2 Page 2
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clay sized fraction of 40%. The limited permeability and significant fraction of silt and clay sized
particles in the unsaturated soil column provide an indication of the conservative nature of the use
of the default Kds for the upper soil column.

Soil Release Limit for bottom of the Uranium Test Pit

The test pit and associated test cylinder removal area encompass an area of 22.7 m x 2.2 m, or 50 m? at
a depth below ground surface of approximately 3.66 m. Attachment 2 provides the output of the
RESRAD run supporting the dose concentration guide level (DCGLw) for the modeling of the residual
contamination at the bottom of the Test Pit area. The results predict a peak dose of 0.1507
mrem/y/pCi/g total uranium (in equilibrium), or an 165 pCi/g limit to meet a 25 mrem/y standard.

Conclusions/Recommendations
The results for the release limit (DCGLw) for the Test Pit bottom are summarized in Table 1.

Table 1
Subsurface Uranium Release Limits for KMTC Test Pit
Application Dose Conversion Factor Concentration for a 25 mrem/y
(mrem/y/pCi/g) limit (pCi/g)
Uranium Test Pit 0.1507 165

The assumptions used in calculating the dose from a given concentration of uranium are intended
to apply to the average member of a critical group (resident farmer). The groundwater pathway is
the most significant exposure pathway for this case. Dose in this case is limited by the volume of
material that is potentially contaminated at the bottom of the test pit area.

TM: Subsurface Uranium Soil DCGLw for KMTC Test Pit Area, Rev. 2 Page 3
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Tcappb.txt
Attachment 2

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002
Page 1
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD
Table of Contents
: ARRAAARAAAAAARAAAA
Part I: Mixture Sums and Single Radionuclide Guidelines
trfttttttettetffeffefffffsftsatfasafffffaffaeffefrsaeas
Dose Conversion Factor (and Related) Parameter Summary 2
Site-Specific Parameter SUMMATY . ..o vroneennnnnannsnnns 4
Summary of Pathway Selections ..........cciiiuiienieennn. 9
Contaminated Zone and Total Dose SUMMAYY .+ .covevennennnnns 10
Total Dose Components '
Time = 0.000E+00 ...ttt eeennneeeeeeeaoaaaconnnnnns 12
Time = 1.000E+00 ...ttt eeeeeneeeennaaeanansronnans 13
Time = 3.000E4+00 .. ...ttt tentenessnnonosanns 14
Time = 1.000E+0L . ...ttt iinenneeeneneeannnenennnns 15
Time = 3.000E+0L ...t ittt teeeennnennnaoenennnanss 16
Time = 1.000E+02 ... ..ttt ittt titinneenannnnnanaanns 17
Time = 3.000E+02 .. ..ttt ittt sonenaanns 18
Time = 1.000E+03 ...ttt nietnnennnnnesenaanaassans 19
Dose/Source Ratios Summed Over All Pathways .............. 20
Single Radionuclide Soil Guidelines .............ccccooen. 21
Dose Per Nuclide Summed Over All Pathways ................ 22
Soil Concentration Per Nuclide ........iiiiirennennnannnn 23
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002
Page 2
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD
Dose Conversion Factor (and Related)

ter Summary
File: 79450625.LIB
3
Current 3 3 Parameter
Menu 3 Parameter

B-1 2® Dose conversion factors for inhalation, mrem/pCi:
3 3

Page 1

11:20

11:20

Parame




Tcappb.txt

B-1 3 Ac-227+D

~- 6.720E+00 ®* 6.720E+00 * DCF2( 1)
B-1 3 Pa-231
1.280E+00 * 1.280E+00 * DCF2( 2)
B-1 * Pb-210+D
1.380E-02 ® 1.380E-02 * DCF2( 3)
B-1 3 Po-210
9.400E-03 * 9.400E-03 * DCF2( 4)
B-1 * Ra-226+D
8.600E-03 ®* 8.600E-03 * DCF2( 5)
B-1 3* Th-230
3.260E-01 * 3.260E-01 ® DCF2( 6)
B-1 3 U-234
1.320E-01 * 1.320E-01 3 DCF2( 7)
B-1 3 U-235+D
1.230E-01 * 1.230E-01 ®* DCF2( 8)
B-1 3 U-238+4D
1.180E-01 * 1.180E-01 ®* DCF2( 9)

3
3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi:
3 3
D-1 3 Ac-227+4D
4,070E-03 * 1.480E-02 3 DCF3( 1)
D-1 3 Pa-231
~  2.630E-03 * 1.060E-02 * DCF3( 2)
D-1 3* Pb-210+D
2.560E-03 3 5.370E-03 * DCF3( 3)
D-1 3 Po-210
4.440E-03 3 1.900E-03 * DCFE3( 4)
D-1 * Ra-226+D
1.040E-03 * 1.330E-03 ® DCF3( 5)
D-1 3 Th-230
7.780E-04 * 5.480E-04 ® DCF3( 6)
D-1 3 U-234
1.810E-04 3 2.830E-04 * DCF3( 7)
D-1 3 U-235+D
1.740E-04 * 2.670E-04 * DCF3( 8)
D-1 3 U-238+D
1.670E-04 ®* 2.690E-04 * DCF3( 9)

3

3 3
D-34 3 Food transfer factors:

3 3 '
D-34 * Ac-227+D , plant/soil concentration ratio, dimensionless
2.500E-03 * 2.500E-03 ® RTF( 1,1)
D-34 * Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
2.000E-05 * 2.000E-05 ® RTF( 1,2)
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~— 2.000E-05 3

D-34 * Ac-227+D ,
D-34 3
3
D-34 * Pa-231 ,
1.000E-02 3
D-34 * Pa-231 ,
5.000E-03 2
D-34 * Pa-231 ,
5.000E~06 *
D-34 3
3
D-34 3 Pb-210+D ,
1.000E-02 *
D-34 * Pb-210+D ,
8.000E-04 2
D-34 * Pb-210+D ,
3.000E-04 *
D~34 3
3
D-34 * Po-210
1.000E-03 ®
D~34 3 Po-210
5.000E-03 °
D-34 * Po-210
3.400E-04 3
D-34 3
3
D-34 * Ra-226+D ,
4.000E-02 3
D-34 * Ra-226+D ,
1.000E-03 3
D-34 3 Ra-226+D ,
1.000E-03 2
D-34 3
3
D-34 * Th-230 ,
1.000E-03 3
D-34 * Th-230 ,
1.000E-04 2
D-34 * Th-230 ,
5.000E-06 °
D-34 3
3
D-34 3 U-234 ,
2.500E-03 3
D-34 3 U-234 ,
3.400E-04 3

2.000E-

1.000E-

5.000E-

5.000E-

1.000E-

8.000E-

3.000E-

1.000E-03 3

5.000E-03 3

3.400E-

4.000E-

1.000E-

1.000E-

1.000E-

1.000E~

5.000E-

2.500E-

3.400E~-

Tcappb.txt
milk/livestock-intake ratio,
05 * RTF( 1,3)

(pCi/L) /(pCi/d)

3

plant/soil concentration ratio, dimensionless
02 3 RTF( 2,1)
beef/livestock-intake ratio,
03 3 RTF( 2,2)
milk/livestock-intake ratio,
06 * RTF( 2,3)

(pCi/kg) / (pCi/d)

(pCi/L) / (pCi/d)

3

plant/soil concentration ratio, dimensionless
02 * RTF( 3,1)
beef/livestock-intake ratio,
04 * RTF( 3,2)
milk/livestock-intake ratio,
04 * RTF( 3,3)

(pCi/kg) / (pCi/d)

(pCi/L) / (pCi/d)

3

plant/soil concentration ratio, dimensionless
RTEF( 4,1)

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
RTF( 4,2) '
milk/livestock-intake ratio, (pCi/L)/(pCi/d)
04 * RTF( 4,3)

3

plant/soil concentration ratio, dimensionless
02 * RTF( 5,1)
beef/livestock-intake ratio,
03 3 RTF( 5,2)
milk/livestock-intake ratio,
03 3 RTF( 5,3)

(pCi/kg) / (pCi/d)

(pCi/L) / (pCi/d)

3

plant/soil concentration ratio, dimensionless
03 * RTF( 6,1)
beef/livestock-intake ratio,
04 2 RTF( 6,2)
milk/livestock-intake ratio,
06 * RTF( 6,3)

(pCi/kg) / (pCi/d)

(pCi/L) / (pCi/d)

3

plant/soil concentration ratio, dimensionless
03 3 RTF( 7,1)
beef/livestock-intake ratio,
04 3 RTF( 7,2)

Page 3
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D-34 3 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
6.000E-04 3 6.000E-04 ®* RTF( 7,3)

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002
Page 3
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Dose Conversion Factor (and Related) Parameter Su

mmary (continued)
File: 79450625.LIB
3 .
Current 3 3 Parameter
Menu 3 Parameter

D-34 3 U-235+D , plant/soil concentration ratio, dimensionless
2.500E-03 3 2.500E-03 * RTF( 8,1)

D-34 ® U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
3.400E-04 * 3.400E-04 * RTF( 8,2)

D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
6.000E-04 3 6.000E-04 ®* RTF( 8,3)

D-34 3

3 3

D-34 3 U-238+D , plant/soill concentration ratio, dimensionless
2.500E-03 * 2.500E-03 * RTFE( 9,1)

D-34 3 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
3.400E-04 ®* 3.400E-04 * RTF( 9,2)

D-34 ® U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d)
6.000E-04 * 6.000E-04 3 RTF( 9,3)

3
3 3
D-5 3 Bioaccumulation factors, fresh water, L/kg:
3 3
D-5 3 Ac-227+D , fish
1.500E+01 ®* 1.500E+01 * BIOFAC( 1,1)
D-5 * Ac-227+D , crustacea and mollusks
1.000E+03 * 1.000E+03 ®* BIOFAC( 1,2)
D-5 3
3 3
D-5 3 Pa-231 . fish
1.000E+01 * 1.000E+01 * BIOFAC( 2,1)

D-5 * Pa-231 , crustacea and mollusks
1.100E+02 * 1.100E+02 ®* BIOFAC{ 2,2)
D-5 3

Page 4
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3 3
D-5 3 Pb-210+D , fish
3.000E+02 * 3.000E+02 * BIOFAC( 3,1)
D-5 3 Pb-210+D , crustacea and mollusks
1.000E+02 * 1.000E+02 ®* BIOFAC({ 3,2)
pD-5 3
3 3
D-5 3 Po-210 , fish
1.000E+02 * 1.000E+02 * BIOFAC( 4,1)
D-5 3 Po-210 , crustacea and mollusks
2.000E+04 * 2.000E+04 * BIOFAC( 4,2)
D-5 3
3 3
D-5 3 Ra-226+D , fish
5.000E+01 * 5.000E+01 * BIOFAC( 5,1)
D-5 * Ra-226+D , crustacea and mollusks
2.500E+02 * 2.500E+02 * BIOFAC( 5,2)
D-5 3
3 3
D-5 * Th-230 , fish
1.000E+02 * 1.000E+02 * BIOFAC( 6,1)
D-5 3* Th-230 , crustacea and mollusks
5.000E+02 * 5.000E+02 * BIOFAC( 6,2)
D-5 3
3 3
D-5 * U-234 , fish
1.000E+01 ®* 1.000E+01 ® BIOFAC( 7,1)
D-5 3 U-234 , crustacea and mollusks
6.000E+01 * 6.000E+01 * BIOFAC( 7,2)
D-5 3
3 3
D-5 * U-235+D , fish
1.000E+01 ®* 1.000E+01 ®* BIOFAC( 8,1)
D-5 3 U-235+D , crustacea and mollusks
6.000E+01 * 6.000E+01 * BIOFAC( 8,2)
D-5 3
3 3
D-5 3 U-238+D , fish
1.000E+01 * 1.000E+01 ®* BIOFAC( 9,1)
D-5 3 U-238+D , crustacea and mollusks
6.000E+01 * 6.000E+01 ® BIOFAC( 9,2)

zzzzzzzzzz

,,,,,,,,,,

RESRAD, Version 6.0
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Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Site-Specific Paramet
er Summary

3 3 User 3
3 Used by RESRAD 3  Parameter
Menu 3 Parameter 3 Input 3
Default * (If different from user input) 3 Name
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. 0 s4 s+ 3a ss s st 3e s st ss 8% 3e Sv se 2y Se ss 26 8+ 28 58 29 54 A sa sr 88 46 se so s se O s4 sa sa e s re i se ze ze ze se se se
MNADMAAAANRAADAAADAAAAAAADADNAADAAAADAADNADADAAADADADAAAADAADNAAAAAAAAAAAAL

R011 * Area of contaminated zone (m**2) 3 1.000E+02 3
1.000E+04 3 -— 3 AREA
R011 * Thickness of contaminated zone (m) 3 5.000E-01 3
2.000E+00 ° —-_——— 3 THICKO
R011 * Length parallel to aquifer flow (m) 3 1.000E+02 3
1.000E+02 3 -—— 3 LCZPAQ
RO11 3 Basic radiation dose limit (mrem/yr) 2 2.500E+01 3
2.500E+01 3 —-—— 3 BRDL
R011 * Time since placement of material (yr) 32 2.000E+01 3
0.000E+00 3 ——— 3 TI
R011 3 Times for calculations (yr) 3 1.000E+00 3
1.000E+00 3 -— 2 T( 2)
RO11 ®* Times for calculations (yr) 2 3.000E+00 3
3.000E+00 ° -——- 2 T( 3)
R0O11 3 Times for calculations (yr) 3 1.000E+01 3
1.000E+01 ® —— 2 T( 4)
R011 3 Times for calculations (yr) ' 3 3.000E+01 3
3.000E+01 3 - 3 T( 5)
R0O11 ®* Times for calculations (yr) 3 1.000E+02 3
1.000E+02 3 - 3 T( 6)
R011 * Times for calculations (yr) 32 3.000E+02 3
3.000E+02 3 - 3 T( 7)
RO11 * Times for calculations (yr) 3 1.000E+03 3
1.000E+403 3 - 3T( 8)
R011 * Times for calculations (yxr) 3 not used 3
0.000E+00 ° - 3.T( 9)
R011 3 Times for calculations (yr) 3 not used °3
0.000E+00 3 - 3 T(10)

3 3 3

3 3

R012 * Initial principal radionuclide (pCi/g): Ac-227 * 2.250E-02 3
0.000E+00 3 —-——- 3 81( 1)
R012 3 Initial principal radionuclide (pCi/g): Pa-231 3* 2.250E-02 3
0.000E+00 3 - 3 81( 2)
R012 3 Initial principal radionuclide (pCi/g): Pb-210 * 4.890E-01 3
0.000E+00 3 - 3 81( 3)

R012 * Initial principal radionuclide (pCi/g): Po-210 * 4.890E-01 3
‘ Page 6
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0.000E+00 3 -—- 3 81¢( 4)
R012 3 Initial principal radionuclide (pCi/g): Ra-226
0.000E+00 3 -—= 3.81( 5)
R012 3 Initial principal radionuclide (pCi/g): Th-230
0.000E+00 3 - 3 81( 6)
RO12 ® Initial principal radionuclide (pCi/g): U-234
0.000E+00 2 -— 381(7)
RO12 ® Initial principal radionuclide (pCi/g): U-235
0.000E+00 3 -—= 3 81( 8)
R012 3 Initial principal radionuclide (pCi/g): U-238
0.000E+00 3 -—= 3.81( 9)
R012 3 Concentration in groundwater (pCi/L): Ac-227
0.000E+00 3 -—- 3 Wl( 1)
R012 * Concentration in groundwater (pCi/L): Pa-231
0.000E+00 3 - 3 Wl( 2)
R012 * Concentration in groundwater (pCi/L): Pb-210
0.000E+00 2 -—- 3 Wl( 3)
R012 * Concentration in groundwater (pCi/L): Po-210
0.000E+00 3 -—- P W1l( 4)
R012 3 Concentration in groundwater (pCi/L): Ra-226
0.000E+00 3 -—- 32 Wil( 5)
R012 3 Concentration in groundwater (pCi/L): Th-230
0.000E+00 3 - 3 W1( 6)
R012 ® Concentration in groundwater (pCi/L): U-234
0.000E+00 3 —-—— P W1( )
R012 3 Concentration in groundwater (pCi/L): U-235
0.000E+00 -—- P Wl( 8)
R012 3 Concentration in groundwater (pCi/L): U-238
0.000E+00 3 - 3 Wl( 9)

3

3 3

R013 * Cover depth (m)
0.000E+00 3 -——- 3 COVERO
R013 ®* Density of cover material (g/cm**3)
1.500E+00 3 —-—- 3 DENSCV
R013 ®* Cover depth erosion rate (m/yr)
1.000E-03 3 - 3 VeV
R0O13 * Density of contaminated zone (g/cm**3)
1.500E+00 3 -—- 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr)
1.000E-03 ° - 3 VCZ
R013 * Contaminated zone total porosity
4.000E~-01 ° —-_— 3 TPCZ
R013 ®* Contaminated zone field capacity
2.000E-01 3 - 3 FCCZ
RO13 ®* Contaminated zone hydraulic conductivity (m/yr)
1.000E+01 ® -—— 3 HCCZ
R013 ® Contaminated zone b parameter

Page 7

4,890E-01
4.890E-01
4.890E-01
2.250E-02
4.890E-01
not used
not used
not used
not used
not used
not used
not used
not used
not used
3.660E+00
1.630E+00
1.000E-03
1.630E+00
1.000E-05
3.000E-01
2.000E-01
1.000E+01

5.300E+00
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5.300E+00 3 - 3 BCZ

RO13 * Average annual wind speed (m/sec) 3 2.000E+00 *
2.000E+00 3 -—- 3 WIND

R013 * Humidity in air (g/m**3) ® not used 3
8.000E+00 3 -—- 3 HUMID

R013 * Evapotranspiration coefficient 3 5.000E-01 *
5.000E-01 3 - 3 EVAPTR

R013 * Precipitation (m/yr) 3 1.000E+00 3
1.000E+00 3 —-—- 3 PRECIP

R013 ®* Irrigation (m/yr) 3 7.600E-01 3
2.000E-01 3 - 3 RI

R013 3 Irrigation mode 3 overhead °?3
overhead 3 -— * IDITCH

R013 3 Runoff coefficient * 2.000E-01 @
2.000E-01 3 —-—- 3 RUNOFF
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 5

Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Site-Specific Parameter Sum
mary (continued)

3 3 User 3
3 Used by RESRAD 3  Parameter
Menu 3 Parameter 3 Input 3
Default = (If different from user input) 3 Name

RO13 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 3

1.000E+06 3 ——— 3 WAREA ,
R013 * Accuracy for water/soil computations * 1.000E-03 *
1.000E-03 3 —-—- 3 EPS

3 3 3

3 3

R014 3 Density of saturated zone (g/cm**3) 3 1.630E+00 3
1.500E+00 3 —— 3 DENSAQ
R014 3 Saturated zone total porosity 3 3.000E-01 °
4.000E-01 3 —-—= ® TPSZ
R014 3 Saturated zone effective porosity 3 2.000E-01 3
2.000E-01 3 -—= 3 EPSZ
R014 * Saturated zone field capacity 3 2.000E-01 3
2.000E-01 ® - 3 FCSZ
R014 3 saturated zone hydraulic conductivity (m/yr) 3 7.000E+01 3
1.000E+02 3 - 3 HCSZ
R0O14 3 Saturated zone hydraulic gradient 3 2.000E-02 3

Page 8
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2.000E-02 3 - 3 HGWT
R014 * Saturated zone b parameter
5.300E4+00 3 - 3 BSZ
R014 * Water table drop rate (m/yr)
1.000E-03 @ -— 3 VWT
R014 3 Well pump intake depth (m below water table)
1.000E+01 3 - 3 DWIBWT
R014 * Model: Nondispersion (ND) or Mass-Balance (MB)
ND 3 -——= 3 MODEL
R014 * Well pumping rate (m**3/yr)
2.500E+02 3 ——— : UwW
3
3 3
RO15 * Number of unsaturated zone strata
1 3 —-— 3 NS
3
3 3
RO16 * Distribution coefficients for Ac-227
3 3
R0O16 3 Contaminated zone (cm**3/qg)
2.000E+01 °® - 3 DCNUCC (
R0O16 3 Saturated zone (cm**3/g)
2.000E+01 3 - 3 DCNUCS (
RO16 3 Leach rate (/yr)
0.000E+00 3 2.278E-03 3 ALEACH (
RO16 3 Solubility constant
0.000E+00 3 not used 3 SOLUBK(
3
3 3
R016 * Distribution coefficients for Pa-231
3 3
ROlc 3 Contaminated zone (cm**3/qg)
5.000E+01 3 ———— 3 DCNUCC (
R0O16 3 Saturated zone (cm**3/g)
5.000E+01 3 - 3 DCNUCS (
RO16 3 Leach rate (/yr)
0.000E+00 3 1.876E-03 3 ALEACH (
ROlo 3 Solubility constant
0.000E+00 3 not used 3 SOLUBK(
3
3 3
R016 * Distribution coefficients for Pb-210
3 3
RO16 3 Contaminated zone (cm**3/qg)
1.000E+02 3 - ® DCNUCC (
RO16 3 Saturated zone (cm**3/g)
1.000E+02 3 : —— 3 DCNUCS (
RO16 3 Leach rate (/yr)

Page 9

not used

0.

1.

ND

2.

000E+Q0

000E+01

500E+02

.200E+02

.200E+02

.000E+00

.000E+00

.100E+02

.100E+02

.000E+00

.000E+00

.700E+02
.700E+02

.000E+00
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3.543E-03

0.000E+00 3

RO16 3 Solubility constant

0.000E+00 3 not used
3

3

RO16 3
3

RO16 3 Contaminated zone

1.000E+01 3

RO16 3 Saturated zone

1.000E+01 3 -

R016 3 Leach rate (/yr)

0.000E+00 2

RO1lc 3 Solubility constant

0.000E+00 3 not used
3

3

(cm**3/g)

(cm**3/q)

6.374E-03

Distribution coefficients for Po-210

ALEACH( 3)
3 0.000E+00 3

SOLUBK( 3)
3 3
3 3
3 1.500E+02 3

DCNUCC( 4)
: 3 1.500E+02 3

DCNUCS ( 4)
3 0.000E+00 3

ALEACH( 4)
3 0.000E+00 3

SOLUBK( 4)
3 3
3 3
3 5.000E+02 3

DCNUCC( 5)
3 5,000E+02 3

DCNUCS ( 5)
3 0.000E+00 3

ALEACH( 5)
3 0.000E+00 3

SOLUBK( 5)
03/06/2002 11:20

Site-Specific Parameter Sum

Parameter

3

User 3

RO16 * Distribution coefficients for Ra-226
3
RO16 ® Contaminated zone (cm**3/qg)
7.000E+01 3 -—-
RO16 3 Saturated zone (cm**3/g)
7.000E+01 3 -—-
RO16 3 Leach rate (/yr)
0.000E+00 3 1.914E-03
RO16 3 Solubility constant
0.000E+00 3 not used
bRESRAD, Version 6.0 T« Limit = 30 days
Page ©
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File TESTPI1A.RAD
mary (continued)
3
3 Used by RESRAD 3
Menu 3 Parameter

RO16 3

3

RO16 3 Contaminated zone
6.000E+04 3 -
R0O1l6 3 Saturated zone

(cm**3/g)

(cm**3/g)

Page 10

Distribution coefficients for Th-230

3

DCNUCC (

6)

3

3

3.200E+03 3

3.200E+03 3



6.000E+04 *
RO16 3 Leach rate (/
0.000E+00 3
RO16 3 Solubility co

0.000E+00 3
3

3

Tcappb. txt

vr)

2.991E-04

nstant
not used

Distribution coefficients for U-234

e (cm**3/qg)

-—

6.316E-02

RO1l6 3
3
RO1l6 3 Contaminated zone (cm**3/qg)
5.000E+01 3
RO16 3 Saturated zon
5.000E+01 3
RO16 2 Leach rate (/yr)
0.000E+00Q 3
RO16 3 Solubility constant

0.000E+00 3
3

3

RO16 3

3
RO16 3 Contaminated
5.000E+01 3
RO1l6 3 Saturated zon
5.000E+01 3
ROl6 3 Leach rate (/
0.000E+0Q0 °?
RO16 3 Solubility co

0.000E+00 2
3

3

R016 3 Distribution coefficients for U-238

3

RO16 3

5.000E+01 2

R0O16 3 Saturated zon
5.000E+01 3

RO16 3 Leach rate (/
0.000E+00 2

RO1l6 3 Solubility co

0.000E+00 3
3

3

R017 3 Inhalation rate
8.400E+03 3
RO17 3
1.000E-04 3
R0O17 ®* Exposure durati

not used

zone

Distribution coefficients for U-235

(cm**3/qg)

e (cm**3/q)

\29

6.316E-02

nstant
not used

Contaminated zone (cm**3/g)

e (cm**3/qg)

yr)

6.316E-02

nstant
not used

(m**3/yr)

on

Mass loading for inhalation (g/m**3)

Page 11

3

DCNUCS (
ALEACH (

SOLUBK (

DCNUCC (
DCNUCS (
ALEACH (

SOLUBK (

DCNUCC (
DCNUCS (
ALEACH (

SOLUBK (

DCNUCC (
DCNUCS (
ALEACH (

SOLUBK (

INHALR

MLINH

.000E+00

.000E+00

.500E+01

.500E+01

.000E+00

.000E+00.

.500E+01

.500E+01

.000E+00

.000E+00

.500E+01

.500E+01

.000E+00

.000E+00

.400E+03

.000E-04

.000E+01
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3.000E+01 3 -—- 3 ED
R017 * Shielding factor, inhalation 3 5.000E-01 3
4.000E-01 3 - 3 SHF3
R017 ® Shielding factor, external gamma 3 3.300E-01 ®
7.000E-01 3 —-—— 3 SHF1
R017 * Fraction of time spent indoors * 5.500E-01 3
5.000E-01 3 -—— 3 FIND
R017 ® Fraction of time spent outdoors (on site) 3 2.100E-01 3
2.500E-01 3 - 3 FOTD
- R017 * Shape factor flag, external gamma * 1.000E+00 ®
1.000E+00 3 >0 shows circular AREA. * FS
R017 ®* Radii of shape factor array (used if FS = -1): 3 8
3 3
RO17 3 Outer annular radius (m), ring 1: 3 not used 3
5.000E+01 3 ——= * RAD SHAPE( 1)
RO17 3 Outer annular radius (m), ring 2: 3 not used 3
7.071E+01 3 —— * RAD SHAPE( 2)
RO17 3 Outer annular radius {(m), ring 3: 3 not used
0.000E+00 3 -——- 3 RAD_SHAPE( 3)
R0O17 3 Outer annular radius (m), ring 4: 3 not used
0.000E+00 3 - ®* RAD_SHAPE( 4)
RO17 3 OQuter annular radius (m), ring 5:- * not used 3
0.000E+00 3 - * RAD _SHAPE( 5)
R0O17 3 Outer annular radius (m), ring 6: 3 not used 3
0.000E+00 3 -—— * RAD SHAPE( 6)
RO17 3 Quter annular radius (m), ring 7: 3 not used 3
0.000E+00 2 - ® RAD SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: * not used 3
0.000E+00 3 -—- * RAD SHAPE( 8)
RO17 3 Outer annular radius (m}, ring 9: * not used °3
0.000E+00 3 - 3 RAD_SHAPE( 9)
R0O17 3 Outer annular radius (m), ring 10: * not used 3
0.000E+0C 3 - * RAD_SHAPE (10)
R0O17 3 Outer annular radius (m), ring 11: 3 not used °3
0.000E+00 3 . -—— * RAD_ SHAPE(11)
R0O17 3 Outer annular radius {(m), ring 12: 3 not used 3
0.000E+00 3 —— 3 RAD SHAPE (12)
3 3 3
3 3
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 7
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File TESTPI1A.RAD
Site-Specific Parameter Sum
mary (continued)
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3 3 User 3
3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3
Default 3 (If different from user input) 3 Name
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARARARAAAAAAAAAAAAARARARR A
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R017 ® Fractions of annular areas within AREA: - 3 3
3 3

RO17 3 Ring 1 3 not used 3
1.000E+00 3 - 3 FRACA( 1)
RO17 3 Ring 2 3 not used °?3
2.732E-01 3 -—- 3 FRACA( 2)
RO17 3 Ring 3 * not used °3
0.000E+00 3 -—- 3 FRACA( 3)
RO17 3 Ring 4 ® not used °3
0.000E+00 3 —— 3 FRACA( 4)
RO17 3 Ring 5 3 not used 3
0.000E+00 3 - 3 FRACA( 5)
RO17 3 Ring 6 ® not used °3
0.000E+00 3 -—- 3 FRACA( 6)
RO17 3 Ring 7 _ 3 not used °*
0.000E+00 3 - 3 FRACA( 7)
R0O17 3 Ring 8 ® not used 3
0.000E+00 3 —-—- 3 FRACA( 8)
RO17 3 Ring 9 * not used 3
0.000E+00 3 S 3 FRACA( 9)
RO17 3 Ring 10 3 not used 3
0.000E+00 3 —-—- 3 FRACA(10)
R0O17 3 Ring 11 ® not used 3
0.000E+00 3 - 3 FRACA(11)
RO17 2 Ring 12 ® not used 3
0.000E+00 3 : - 3 FRACA(12)

3 3 3

3 3

R018 * Fruits, vegetables and grain consumption (kg/yr) * 1.660E+02 3
1.600E+02 3 - 3 DIET(1)
R018 * Leafy vegetable consumption (kg/yr) 3 1.100E+01 3
1.400E+01 3 ——— ® DIET (2)
R018 * Milk consumption (L/yr) 3 1.000E+02 3
9.200E+01 3 ——— ® DIET(3)
R018 * Meat and poultry consumption (kg/yr) ® 6.300E+01 °
6.300E+01 3 - * DIET(4)
R018 * Fish consumption (kg/yr) 3 5.400E+00 *
5.400E+00 3 - ® DIET(5)
R018 * Other seafood consumption (kg/yr) 3 9.000E~01 3
9.000E-01 3 - * DIET (6)
R018 * Soil ingestion rate (g/yr) 3 1.825E+01 3
3.650E+01 3 - 3 SOIL

Page 13
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y RO18 * Drinking water intake (L/yr) 3 7.300E+02
5.100E+02 3 - 3 DWI
R018 3 Contamination fraction of drinking water 3 1.000E+00
1.000E+00 3 —-—= 3 FDW
R018 ? Contamination fraction of household water 3 not used
1.000E+00 3 - 3 FHHW
R018 * Contamination fraction of livestock water 3 1.000E+00
1.000E+00 3 - s FLW
R018 * Contamination fraction of irrigation water 3 1.000E+00
1.000E+00 3 - 3 FIRW
RO18 ®* Contamination fraction of aquatic food > 5.000E-01
5.000E-01 3 -—= 3 FR9
R018 * Contamination fraction of plant food 3-1
-1 3 0.500E-01 3 FPLANT
R018 ®* Contamination fraction of meat 3-1
-1 3 0.500E-02 * FMEAT
R018 * Contamination fraction of milk 2 -1
-1 3 0.500E-02 * FMILK
3 3
3 3
R019 * Livestock fodder intake for meat (kg/day) 3 6.800E+01
6.800E+01 3 —— * LFI5
R019 * Livestock fodder intake for milk (kg/day) 3 5.500E+01
5.500E+01 3 - 3 LFI6
- R019 * Livestock water intake for meat (L/day) 3 5.000E+01
5.000E+01 3 - * LWIS
R019 * Livestock water intake for milk (L/day) 2 1.600E+02
1.600E+02 3 - * LWIG6
R0O19 * Livestock soil intake (kg/day) ® 5.000E-01
5.000E-01 3 - * LSI
R019 * Mass loading for foliar deposition (g/m**3) # 1.000E-04
1.000E-04 3 - 3 MLFD
R019 * Depth of soil mixing layer (m) * 1.500E-01
1.500E-01 3 —-—= > DM
RO19 3 Depth of roots (m) 3 9.000E-01
9.000E~-01 3 - 3 DROOT
R019 * Drinking water fraction from ground water * 1.000E+00
1.000E+00 3 - 3 FGWDW
RO19 3 Household water fraction from ground water * not used
1.000E+00 3 ——- 3 FGWHH
R019 3 Livestock water fraction from ground water * 1.000E+00
1.000E+00 3 - * FGWLW
R019 ® Irrigation fraction from ground water 3 1.000E+00
1.000E+00 3 - 3 FGWIR
3 3
3 3
R19B * Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01
7.000E-01 3 - 3 Yv(1l)
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2.000E+01 3 -——=
3

3

Page 15

3

WLAM

R19B * Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 3
N 1.500E+00 3 -—= 3 YV (2)
R19B 3 Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 3
1.100E+00 3 -—= 3 YV (3)
R19B * Growing Season for Non-Leafy (years) $ 1.700E-01 ®
1.700E-01 3 - 3 TE(1)
R19B * Growing Season for Leafy (years) 8 2.500E-01 ¢
2.500E-01 2 -—= 3 TE(2)
R19B * Growing Season for Fodder (years) 3 8.000E-02 3
8.000E-02 3 -—- 3 TE(3)
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 8
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File TESTPI1A.RAD
Site-Specific Parameter Sum
mary (continued)
3 3 User 3
3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3
Default 3 (If different from user input) 3 Name . .
- AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAARAAAAAAAARAAAAAAA
R19B * Translocation Factor for Non-Leafy * 1.000E-01 3
1.000E-01 3 ——— 3. TIV(1)
R19B * Translocation Factor for Leafy 1.000E+00 *
1.000E+00 3 -—- 3 TIV(2)
R19B ®* Translocation Factor for Fodder 1.000E+00 3
1.000E+00 3 - 3 TIV(3)
R19B ®* Dry Foliar Interception Fraction for Non-Leafy 2.500E-01 3
2.500E-01 2 - 3 RDRY (1)
R19B * Dry Foliar Interception Fraction for Leafy 2.500E-01 ®
2.500E-01 3 —— 3 RDRY (2)
R1L9B * Dry Foliar Interception Fraction for Fodder 2.500E-01 *
2.500E-01 3 - 3 RDRY (3)
R19B * Wet Foliar Interception Fraction for Non-Leafy 2.500E-01 3
2.500E-01 3 —— 3 RWET (1)
R19B ® Wet Foliar Interception Fraction for Leafy 2.500E-01 3
2.500E-01 3 - 3 RWET (2)
R19B ®* Wet Foliar Interception Fraction for Fodder 2.500E-01 3
2.500E-01 3 ——— 3 RWET (3)
R19B * Weathering Removal Constant for Vegetation 2.000E+01 3



Tcappb.txt
Cl4 3 C-12 concentration in water {(g/cm**3)

2.000E-05 3 -—- -3 CI12WTR
Cl4 3 C-12 concentration in contaminated soil (g/g)
3.000E-02 3 -—-= 3 Clacz
Cl4 3 Fraction of vegetation carbon from soil
2.000E-02 3 - 3 CSOIL
Cl4 3 Fraction of vegetation carbon from air
9.800E-01 3 —-—- 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m)
3.000E-01 3 -—- 3 DMC
Cl4d 3 C-14 evasion flux rate from soil (1l/sec)
7.000E-07 3 -—- 3 EVSN
Cl4 3 C-12 evasion flux rate from soil (1/sec)
1.000E-10 3 -—- 3 REVSN
Cl4 3 Fraction of grain in beef cattle feed
8.000E-01 3 -——- 3 AVFG4
Cl4 3 Fraction of grain in milk cow feed

2.000E-01 3 -——- 3 AVFEGS

Cl4 3 DCF correction factor for gaseous forms of Cl4

1.234E+02 3 -—= 3

3
3 3

STOR ®* Storage times of contaminated foodstuffs (days):
3

3

CO2F

STOR 3 Fruits, non-leafy vegetables, and grain

1.400E+01 3 -— * STOR T(1)

STOR 3 Leafy wvegetables

1.000E+00 3 -— 3 STOR T (2)

STOR 3 Milk

1.000E+00 * —-—— * STOR T (3)

STOR 2 Meat and poultry

2.000E+01 2 - * STOR T (4)

STOR 3 Fish

7.000E+00 3 -— * STOR T (5)

STOR 3 Crustacea and mollusks

7.000E+00 3 -—- * STOR T (6)

STOR 3 Well water

1.000E+00 * - * STOR T (7)

STOR 3 Surface water

1.000E+00 3 ——— * STOR T (8)

STOR 3 Livestock fodder

4.500E+01 3 - ® STOR T (9)
3

3 3

R021 * Thickness of building foundation (m)
1.500E-01 3 - 3

FLOOR1

R021 * Bulk density of building foundation (g/cm**3)

3

2.400E+00 3
Page 16

DENSFL

not used

not used

not used

not used

not used

not used

not used

not used

not used

not used

1.400E+01

1.000E+00

1.000E+00

2.000E+01

7.000E+00

7.000E+00

1.000E+00

1.000E+00

4.500E+01

not used

not used
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R021 3 Total porosity of the cover material 3 not used 3
S 4.000E-01 3 -—= 3 TPCV
R021 * Total porosity of the building foundation 3 not used °?3
1.000E-01 3 -—= 3 TPFL
R021 ®* Volumetric water content of the cover material 3 not used 3
5.000E-02 3 - 3 PH20CV
R021 * Volumetric water content of the foundation * not used 3
3.000E-02 3 - 3 PH20FL
RO21 * Diffusion coefficient for radon gas (m/sec): 3 3
3 3
R0O21 3 in cover material 3 not used °3
2.000E-06 3 -—- 3 DIFCV
RO21 3 in foundation material 3 not used 3
3.000E-07 2 - 3 DIFFL
RO21 3 in contaminated zone soil > not used °3
2.000E-06 3 —-—- 3 DIFCZ
R021 3 Radon vertical dimension of mixing (m) * not used 3
2.000E+00 3 —-—— 3 HMIX
R0O21 * Average building air exchange rate (1/hr) * not used 3
5.000E-01 3 -——= 3 REXG
R021 * Height of the building (room) (m) * not used °3
2.500E+00 3 -——- 3 HRM
R021 * Building interior area factor 3 not used 3
0.000E+00 2 - 3 FAI
R021 * Building depth below ground surface (m) 3 not used 3
~—  -=1.000E+00 3 - 3 DMFL
R021 * Emanating power of Rn-222 gas * not used 3
2.500E-01 3 -— 3 EMANA (1)
R021 * Emanating power of Rn-220 gas 3 not used 3
1.500E-01 3 - 3 EMANA(2)
3 3 3
3 3
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 9
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Site~Specific Parameter Sum
mary {(continued)
3 , 3 User 3
3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3

TITL * Number of graphical time points 3 32 3

N Page 17
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- 3 - 3 NPTS

TITL * Maximum number of integration points for dose 317 3
_ 3 —_—— 3 LYMAX

TITL * Maximum number of integration points for risk 3 1 3
_— 3 ——— 3 KYMAX

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Summary of Pathway Selections

Pathway 3 User Selection
ARAAAAAARRAAAAAAAAAAAARRAAAAAAAAAARAAAARARAAAAAARRAAA
1 -- external gamma 3 active
2 —— inhalation (w/o radon)? active
3 -- plant ingestion s active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -—- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -- radon 3 suppressed
Find peak pathway doses 3 active

////////////////////////////////////////////////////

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 10

Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters

File : TESTPI1A.RAD

Contaminated Zone Dimensions Initial Soil Concentrati
ons, pCi/g

o g D e a e s s a s s b a6 e O A 5 5 B 5 % 50 b s s s me ke a m b o 5 B 5 5 5 A 5 5 5 S o 5
e SABAAARARARARAARARRAARARAAAR AAARAAARAAARARRARRARRARA
Area: 100.00 square meters Ac-227 2.250E

-02
Thickness: 0.50 meters Pa-231 2.250E

-02
Cover Depth: 3.66 meters - Pb~-210 4.890E

-01
Po-210 4.890E

-01
Ra-226 4.890E

-01
Th-230 4.890E

Page 18
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-01
U-234 4.890E

-01
U-235 2.250E

-02
U-238 4.890E

-01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 25 mrem/y
r

Total Mixture Sum M(t) = Fraction of Basic Dose Limit Re

ceived at Time (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01
1.000E+02 3.000E+02 1.000E+03
TDOSE(t): 1.014E-01 1.013E-01 1.051E-01 1.165E-01 1.322E-01
1.434E-01 3.139E-02 ©5.309E-02
M(t): 4.056E-03 4.052E-03 4.203E-03 4.661E-03 5.288E-03
5.736E-03 1.256E-03 2.124E-03
Maximum TDOSE(t): 1.507E-01 mrem/yr at t = 190.5 11 0.4 years

Total Dose Contributions TDOSE(i,p,t) for Indi
vidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total
Dose At t = 1.905E+02 years
Water Independent Pathways (Inh
alation excludes radon) '
Ground Inhalation Radon Pl
ant Meat Milk Soil
Radio~ AAAAAAAAAAAAAAAA AAAARAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAA
AAAARAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAARAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pa-231 2.436E-31 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pb-210 1.001E-30 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 5.259E-21 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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S’

Th-230 5.

00 0.0000

U-234 7.

00 0.0000

U-235 0.

00 0.0000

U-238 6.

00 0.0000

zzzzzzzz

rrrrrr

ff f1ifft
Total
00 0.0000

320E-22 0.

0.000E+00
083E-26 O
0.000E+0Q0

000E+00 O.

0.000E+00

453E-30 0.

0.000E+00

zzzzzzz

111111111

ITTITITITII

5.791E-21 0.0000

0.000E+00

RESRAD, Version 6.0

Page 11
Summary :
File

2 2

0000 O.

0.0000

.0000 O.

0.0000

0000 O.

0.0000

0000 0.

0.0000

PR

zzzzzz

ITITIT

0.0000

T« Limit =

2

Tcappb.txt

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

zzzzzzz

zzzzzzzzz

0.000E+00

30

2 2

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

PR

//////

0.000E+00 0.0000

0.0000

days

0.
0.
0.
0.

2 £

0.000E+00 0.0000 O.

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

zzzzzzz

rrrrrrrrr

ITITITITTY

0.000E+00

2 -

0000 0.

0.0000

0000 0.

0.0000

0000 0.

0.0000

0000 O.

0.0000

zzzzz

zzzzzz

ITITII

0.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters
TESTPI1A.RAD

vidual Radionuclides

Dose At t
Pathways

ant
Radio-

Total Dose Contributions TDOSE (i, p,t)
and Pathways

(1)

1.905E+02 vyears

Water
Meat

(p)

000E+
000E+
000E+ -
O000E+

/////

000E+

11:20

for Indi

As mrem/yr and Fraction of Total

Fish
Milk

Water Dependent

Radon

All Pathways*

AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAARAAAA ARAAAAAAAAAAAAAA

Nuclide
r fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

Pl

AAAAAAAAAAAAAARA AAAAAAAAARAAAAAA AAAAAAAAAAAAAAAA AAAAAAA

mrem/y

AAAAAAR ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AARAAAAAAA AAAAAA

Ac-227 6.

08 0.0000

Pa-231 3.

06 0.0000

Pb-210 8.

06 0.0000
Po-210 O
00 0.0000

Ra-226 2.

04 0.0028

Th-230 1.

05 0.0001

U-234 6.

03 0.0082

102E-07 O.

2.730E-12

517E-04 O.

1.359E-07
766E-05 0
6.651E-08

.000E+00 0.

0.000E+00

142E-02 0.

1.562E-05
155E-03 0
8.232E-07

320E-02 0.

4.818E-06

0000 7.

0.0000

0023 3.

0.0000

.0006 1.

0.0000

0000 O.

0.0000

1421 3.

0.0001

L0077 1.

0.0000

4193 8.

0.0000

321E-10 O.

4.505E-12

001E-07 O.

1.930E-09

506E-06 O.

1.016E-08

000E+00 0.

0.000E+00

495E-04 0.

2.731E-06

840E-05 0.

1.453E~07

545E-06 0.

1.400E-05
Page 20

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0023
0.0000
0001
0.0000
0001
0.0001

0.

0.

0.

0.

0.

0.

0.

000E+00 O.

6.229E-07

000E+00 O.

3.591E-04

000E+00 O.

9.094E-05

000E+00 O.

0.000E+00

000E+00 O.

2.220E-02

000E+00 O.

1.197E-03

000E+00 O.

6.447E-02

0000 1.

0.0000

0000 6.

0.0024

0000 1.

0.0006

0000 O.

0.0000

0000 4.

0.1473

0000 2.

0.0079

0000 1.

0.4277

200E-
921E-
695E-
000E+
145E-
237E-

243E-



S

e

U-235
05 0.0004
U-238
03 0.0076

zzzzzzzz

//////

Total
03 0.0192

rrrrrrrr

2.189E-07

4.442E-06

zzzzzzzzz

2.612E-05

z 2

2.810E-03 0.0186

0.0000

5.837E-02 0.3873

0.0000

PRV

zzzzzz

1.474E-01 0.9779

0.0002

Tcappb.txt
3.805E-07 0.0000

6.197E-07

0.0000

7.711E-06 0.0001

4 2

1.293E-05

’’’’’’’

;;;;;;;;;

2 =

0.0001

L 2 22

;;;;;;

3.864E-04 0.0026

3.044E-05

0.0002

0.000E+00 0.0000

2.867E-03

0.0190

0.000E+00 0.0000
5.954E-02 0.3950

s 2

zzzzzzzz

zzzzzzzzz

PR

zzzzzz

0.000E+00 0.0000

1.507E-01

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0
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Summary :
File

T« Limit =

30

days

1.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters
TESTPI1A.RAD

vidual Radionuclides

Total Dose Contributions TDOSE(i,p,t)
and Pathways

(1)

(p)

5.

1.

2

2.

527E-

148E-

zzzzz

892E-

11:20

for Indi

As mrem/yr and Fraction of Total

Dose At t 0.000E+00 years
Water Independent Pathways (Inh
alation excludes radon)
Ground Inhalation Radon P1
ant Meat Milk Soil
“Radio- e e e a b o ot ok e s a6 ¢ o s ce s e e ot o S
(AAAAAAAAAAAARRAR zuuuuuuuuuuuuuuus“guggggggggggggggkuguuuuuux
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AARARAA ARAAAAAAA AAAAAA AAAAAAAAA AAAAAAR AAARAAAAAA AAAAAA AAAAAAA
AA AAAAAR AAAAAAAAA AAAAAAR AAAARAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 0.

00 0.0000

Pa-231 0.

00 0.0000

Pb-210 2.

00 0.0000

Po-210 2.

00 0.0000

Ra-226 6.

00 0.0000

Th-230 1.

00 0.0000

U-234 0.

00 0.0000

U-235 0.

00 0.0000
U-238 3

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

399E-29 0.

0.000E+00

052E-29 O.

0.000E+00
247E-22 0
0.000E+00

357E-25 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

.401E-26 0.

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

.0000

0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000

0.

0.

0.

0.

0.

0.

0.

0.

0.

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

Page 21

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000

0.

0.

0.

0.

0.

0.

0.

0.

0.

000E+00 O.
0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000

0.

0.

0.

0.

0.

0.

0.

0.

0.

000E+

000E+

O00E+

000E+

000E+

O00E+

000E+

000E+

000E+



00 0.0000

///////

//////

Total
00 0.0000

s -

0.000E+00 0.0000

zzzzzzzz

/////////

0.000E+00

vidual Radionuclides

Dose At t
Pathways

ant
Radio-

;;;;;

zzzzzz

6.249E~-22 0.0000

0.0000

Total Dose Contributions TDOSE (i, p,t)

s -

Tcappb.txt

0.000E+00

rrrrrrr

zzzzzzzzz

ITITITITII

0.0000

//////

zzzzzz

ITITTIT

0.000E+00 0.0000

0.000E+00

(i) and Pathways

0.000E+00 years

Water
Meat

0.0000

(p)

z -

0.000E+00 0.0000 O.

0.000E+00

zzzzzzz

/////////

ITTITITIT

0.000E+00

2 2

0.0000

2 2 22

zzzzzz

ITIITI

0.0000

. 2

/////

000E+

for Indi

As mrem/yr and Fraction of Total

Fish
Milk

Water Dependent

Radon

All Pathways*

AAAAARAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

Nuclide
r fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

Pl

AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA

mrem/y

AAAAAAA AAAAAAAAR AAAAAR AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 3.

07 0.0000
Pa-231 2
07 0.0000

Pb-210 4.

05 0.0008

Po-210 2.

05 0.0005

Ra-226 1.

05 0.0003
Th-230 7
07 0.0000

U-234 4.

04 0.0089

U-235 2.

05 0.0004
U-238 4
04 0.0082

zzzzzzz

rrrrrr

ff ffffff
Total
03 0.0192

)

140E-05 O.

1.396E-10

.765E-05 0.

1.558E-08

448E-03 O.

3.450E-06

811E-03 0.

3.129E-06

655E-03 0.

1.201E-06

.895E-06 O.

4.015E-09

589E-02 0.

3.481E-06

030E-03 0.

1.543E-07

.234E-02 0.

3.212E-06

rrrrrrr

rrrrrrrrr

ITITITIIIT

1.465E-05

s -

0003
0.0000
0003
0.0000
0439
0.0000
0277
0.0000
0163
0.0000
0001
0.0000
4525
0.0000
0200
0.0000
4175
0.0000

PV

rrrrrr

ITITITI

9.925E-02 0.9787

0.0001

3.

1

7.

6.

2.

8.

6

2.

5.

2 -

765E-08 O.

2.310E-10

.904E-08 0.

1.265E-10

719E-05 0.

5.172E-07

373E-05 0.

3.519E-07

649E-05 0.

2.232E-07

979E-08 0.

8.127E-10

.060E-06 O.

1.015E-05

682E-07 O.

4.489E-07

592E-06 0.

9.365E-06

zzzzzzzz

zzzzzzzzz

0000
0.0000
0000
0.0000
0008
0.0000
0006
0.0000
0003
0.0000
0000
0.0000
0001
0.0001
0000
0.0000
0001
0.0001

2 2 2 L

zzzzzz

1.795E-04 0.0018

2.106E-05

0.0002

0.

0.

0.

0.

0.

0.

0.

0.

0.

s 2

0.000E+00 0.0000 1.

000E+00 O.

3.205E-05

000E+00 O.

2.823E-05

000E+00 O.

4.615E-03

000E+00 O.

2.934E-03

000E+00 O.

1.715E-03

000E+00 O.

8.143E-06

000E+00 O.

4.681E-02

000E+00 O.

2.071E-03

000E+00 O.

4.319E-02

;;;;;;;

;;;;;;;;;

1.014E-01

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0

Page 13

T« Limit =

Page 22

30 days

z -

0000 6.

0.0003

0000 5.

0.0003

0000 8.

0.0455

0000 5.

0.0289

0000 3.

0.0169

0000 1.

0.0001

0000 9.

0.4616

0000 3.

0.0204

0000 8.

PRV

zzzzzz

1.0000

03/06/2002

L 2

168E-

436E-

607E~-

522E~-

206E-

535E-

021E-

991E-

zzzzz

949E-

11:20



M

Summary :
File

vidual Radionuclides

Total Dose Contributions TDOSE (i, p, t)
and Pathways

(1)

Tcappb. txt
1 pCi/g U in equilibrium &PG-8-08 Default Parameters
TESTPI1A.RAD

(p)

for Indi

As mrem/yr and Fraction of Total

Dose At t 1.000E+00 years
Water Independent Pathways (Inh
alation excludes radon)
Ground Inhalation Radon Pl
ant Meat Milk Soil
Radio- AAAAAAAAAAAAAARA AAARARAAAAAAAAAAAA AAAAAAAAAARAAAAA "AAAAAAA
AAAAAAAAA AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAARAAARAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AAAAAAA AAAAAAAAA AAAAARA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAARAAAAAA AAAAAA

Ac-227 0.

00 0.0000

Pa-231 O.

00 0.0000

Pb-210 4.

00 0.0000

Po-210 3.

00 0.0000

Ra-226 6.

00 0.0000
Th-230 4
00 0.0000

U-234 2.

00 0.0000

U-235 0.

00 0.0000

U-238 3.

00 0.0000

zzzzz

444444

i1 ffffft
Total
00 0.0000

z 2

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

057E-29 0.

0.000E+00

320E-30 O.

0.000E+00

317E-22 0.

0.000E+00

.114E-25 0.

0.000E+00

789E-30 O.

0.000E+00

000E+00 O.

0.000E+00

241E-26 0.

0.000E+00

///////

;;;;;;;;;

IITIIIIIT

0.000E+00

vidual Radionuclides

Dose At t
Pathways

ant

s -

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

PRV

rrrrrr

ITIIIT

6.322E-22 0.0000

0.0000

0.

0.

0.

0

0.

0

0.

0.

0.

, 2z

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

.000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

.000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+00

1111111

zzzzzzzzz

IITITITIIIT

2 2

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

4 4L

;;;;;;

ITTITT

0.000E+00 0.0000

0.000E+0Q0

0.0000

0.

0.

0.

0.

0.

0.

0.

0.

0.

s -

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

zzzzzzz

zzzzzzzzz

ITITITITIIT

s -

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000

. 2Lz

zzzzzz

ITITTIIT

0.000E+00 0.0000

0.000E+00

Total Dose Contributions TDOSE (i
(i) and Pathways

1.000E+00 years

Water
Meat

(p)

rPst)

0.0000

0.

0.

0.

0.

0.

0.

0.

0.

0.

, 2

0.

000E+

000E+

000E+

000E+

000E+

000E+

000E+

000E+

;;;;;

000E+

for Indi

As mrem/yr and Fraction of Total

Fish
Milk

Page 23

Water Dependent

Radon

All Pathways*

Pl



,

(g

Tcappb.txt
Radio- AAAAAAAAARAAARAA AAAAAAAAAAAAAAAR AAAAAAAAAAAARAAAA AAAAAAA
AAAAAAAAA AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAR AARAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAARAA AAAAAR AAAAAAAAA AARRAA

mrem/y

Ac-227 3.

07 0.0000

Pa-231 2.

07 0.0000

Pb-210 4.

05 0.0008

Po-210 4.

06 0.0001

Ra-226 1.

05 0.0003

Th-230 8.

07 0.0000

U-234 4.

04 0.0091

U-235 2.

05 0.0004

U-238 4.

04 0.0084

zzzzzzz

zzzzzz

Total
03 0.0192

Z 2

186E-05 O.

1.416E-10

945E-05 0.

1.632E-08

509E-03 0.

3.405E-06

719E-04 O.

5.242E-07

785E-03 0.

1.264E-06

763E-06 0.

4.444E-09

695E-02 O.

3.560E-06

077E-03 O.

1.579E-07

332E-02 0.

3.285E-06

zzzzzzz

;;;;;;;;;

IIIITIIIT

9.918E-02 0.9792

1.222E-05

s 2

0003 3.

0.0000
0003 2
0.0000

0445 7.

0.0000

0047 1.

0.0000

0176 2.

0.0000

0001 1.

0.0000

4635 6.

0.0000

0205 2.

0.0000

4277 5.

0.0000

s 2 L

//////

ITTTITT

0.0001

/////////

820E-08 0.

2.343E-10

.052E-08 O.

1.359E-10

788E-05 0.

5.200E-07

070E-05 0.

5.901E-08

849E-05 0.

2.381E-07

015E-07 0.

9.101E-10

200E-06 O.

1.038E~05

744E-07 0.

4.592E-~-07

720E-06 0.

9.579E~-06

ffffiftit

2.124E-05

2 2

0000
0.0000
0000
0.0000
0008
0.0000
0001
0.0000
0003
0.0000
0000
0.0000
0001
0.0001
0000
0.0000
0001
0.0001

2 £ 2 2

111111

ITTTITIT

1.294E-04 0.0013

0.0002

0.

0.

0.

0.

0.

0.

0.

0.

0.

2 -

0.000E+00 0.0000 1.

000E+00 O.

3.252E-05

000E+00 O.

3.007E-05

000E+00 O.

4.678E-03

000E+00 O.

4.924E-04

000E+00 0.

1.849E-03

000E+00 O.

9.039E-06

000E+00 O.

4.789E-02

000E+00 O.

2.119E-03

000E+00 O.

4.419E-02

zzzzzzz

111111111

1.013E-01

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0

Page 14
Summary :
File

vidual Radionuclides (i)

Dose At t

T« Limit =

30 days

2 2

0000 6.

0.0003

0000 5.

0.0003
0000 8
0.0462

0000 9.

0.0049

0000 3.

0.0183

0000 1.

0.0001

0000 9.

0.4728

0000 4.

0.0209

0000 8.

0.4363

4 £ 2 2

/////

1.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters

TESTPI1A.RAD

Total Dose Contributions TDOSE (i,p,t)
(p)

and

3.000E+00 years

alation excludes radon)

Pathways

2 -

258E-

789E-

.701E-

267E-

447E-

700E-

228E-

083E-

aaaaa

947E-

11:20

for Indi

As mrem/yr and Fraction of Total

mrem/yr

Radon
Soil

fract.

Ground Inhalation
ant Meat Milk
Radio- AAAAAAAAAAAAAAALA
AAAAAAARA AAAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract.
Page 24

Water Independent Pathways (Inh

P1

AARARARAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAA

mrem/y



Tcappb. txt

r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAR AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAARAA AAAAAA AAAAAAA
AA AARAAAA AAAAAAAAA AAAAAR AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+
00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pb-210 4.213E-29 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Ra-226 6.460E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-230 9.833E-25 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.Q000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-234 1.452E-29 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

U-238 2.943E-26 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

i1 fff1f1 fIfffffff Ii7171f IIIITI71IT TITTTIT ITITITIIIT ITITIX
Total 6.470E-22 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Indi
vidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total
Dose At t = 3.000E+00 years
Water Dependent
Pathways
Water Fish Radon Pl
ant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAR
AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAARAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAARAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAAR AAAAAAAAA ARAAAA AAAAAAAAA AAARAA

~ Ac-227 3.260E-05 0.0003 3.909E-08 0.0000 0.000E+00 0.0000 6.405E-

07 0.0000 1.449E-10 0.0000 2.39%E-10 0.0000 3.328E-05 0.0003

Pa-231 3.313E-05 0.0003 2.359E-08 0.0000 0.000E+00 0.0000 6.512E-
07 0.0000 1.782E-08 0.0000 1.557E-10 0.0000 3.382E-05 0.0003

Pb-210 4.608E-03 0.0439 7.956E~-05 0.0008 0.000E+00 0.0000 8.893E-
05 0.0008 3.481E-06 0.0000 5.317E-07 0.0000 4.781E-03 0.0455

Po-210 1.321E-05 0.0001 2.994E-07 0.0000 0.000E+00 0.0000 2.594E-
07 0.0000 1.468E-08 0.0000 1.652E-09 0.0000 1.378E-05 0.0001

Page 25



Ra-226 2.

05 0.0004

Th-230 1.

07 0.0000

U-234 4.

04 0.0091

U-235 2.

05 0.0004

U-238 4.

04 0.0084

zzzzzzzzz

,,,,,,

ff ffffff
Total
03 0.0192

051E-03 0.

1.458E-06

068E-05 O.

5.646E-09

888E-02 O.

3.708E-06

162E-03 O.

1.645E-07

510E-02 O.

3.422E-06

’’’’’’’’

/////////

ITTITITITII

1.227E-05

0195
0.0000
0001
0.0000
4652
0.0000
0206
0.0000
4292
0.0000

s s 2

rrrrrr

ITTITI

1.029E-01 0.9793

0.0001

3

1.

6.

2.

5.

s £

Tcappb.txt

.288E-05 0.

2.719E-07

287E-07 O.

1.139E-09

455E-06 O.

1.081E-05

857E-07 O.

4.782E-07

956E-06 0.

9.976E-06

rrrrrrrrr

11111111

0003
0.0000
0000
0.0000
0001
0.0001
0000
0.0000
0001
0.0001

PPN

zzzzzz

1.256E-04 0.0012

2.207E-05

0.0002

0.

0.

0.

0.

0.

. -

000E+00 O.

2.126E-03

000E+00 0.

1.102E-05

000E+00 O.

4.986E-02

000E+00 O.

2.206E-03

000E+00 O.

4.601E-02

/////////

/////////

0000
0.0202
0000
0.0001
0000
0.4745
0000
0.0210
0000

PP

//////

0.000E+00 0.0000

1.051E-01

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0

Page 15
Summary :
File

T« Limit =

30

days

1.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters

vidual Radionuclides

TESTPI1A.RAD

Total Dose Contributions TDOSE (i, p,t)
and Pathways

(1)

(p)

3.
2.
9.

4.

2

2.

zzzzz

020E-

11:20

for Indi

As mrem/yr and Fraction of Total

Dose At t 1.000E+01 years
Water Independent Pathways (Inh
alation excludes radon)
Ground Inhalation Radon Pl
ant Meat Milk Soil
Radio- AAAAAARAAAAAAAARA AAAAAAAAAAAAAAARA AAAAAAAAAAAAAAAA AAAAAAA
AAAAARARA AAAAAAARAAAAAAAR AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARAAAAA ARAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA ARAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+
00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.00OCE+00 0.0000 0.000E+
00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Pb-210 3.672E-29 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+
00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 6.986E-22 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230 3.212E-24 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
Page 26



00 0.0000

U-234 1.

00 0.0000

U-235 0.

00 0.0000

U-238 2.

00 0.0000

///////

;;;;;;

Total
00 0.0000

2 2

0.000E+0Q0

237E-28 0.

0.000E+0Q0

000E+00 O.

0.000E+00

101E-26 O.

0.000E+00

1111111

;;;;;;;;;

ITIITIIIIT

0.000E+00

vidual Radionuclides

Dose At t
Pathways

ant
Radio-

z 2

0.0000
0000
0.0000
0000
0.0000
0000
0.0000

PV

zzzzzz

ITITITY

7.019E-22 0.0000

0.0000

Total Dose Contributions TDOSE(i,p,t)
and Pathways

(1)

1.000E+01 years

Water
Meat

0.

0.

0

2

Tcappb.txt

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+00

.000E+00 O.

0.000E+00

rrrrrrr

zzzzzzzzz

2 2

0.0000
0000
0.0000
0000
0.0000
0000
0.0000

s 2 2 2

zzzzzz

0.000E+00 0.0000

0.000E+00

0.0000

(p)

0.
0.
0.

Z 2

0.000E+00 0.0000 O.

0.000E+0Q0

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+00

;;;;;;;

zzzzzzzzz

0.000E+0Q0

Z 2

0.0000

0000 0.

0.0000

0000 O.

0.0000

0000 0.

0.0000

zzzzz

zzzzzz

0.0000

000E+

O000E+

000E+

zzzzzz

O00E+

for Indi

As mrem/yr and Fraction of Total

Fish

Milk
ARAAAAAAAAAAAAAA AAAAAAAAAAAAAARAA AAAAAAAAAAAAAAAA AAAAAAA

Water Dependent

Radon

All Pathways*

AAAARAAAAA AAAAAAAAAAAAAAAA AAAAARAAAARAAAAA AAAAAAAAAAAAAARA

Nuclide
r fract.

mrem/yxr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

Pl

mrem/y

AAAAAAA AARAARAAA AAAAAAR AAAAAAAAA AAAAAA AAAAAAAAA AAAARA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA ABAAAA AAAAAAAAA AAAAAA

Ac-227 3.

07 0.0000

Pa-231 4.

07 0.0000

Pb-210 4.

05 0.0008

Po-210 4.

13 0.0000

Ra-226 3.

05 0.0005

Th-230 1.

07 0.0000

U-234 5.

03 0.0091

U-235 2.

05 0.0004

U-238 4.

04 0.0084

rrrrrrr

zzzzzz

I ffffft
Total
03 0.0192

, -

360E-05 0.

1.496E-10

658E-05 O.

2.303E-08

733E-03 O.

3.580E-06

584E-11 O.

5.116E-14

041E-03 O.

2.183E-06

930E-05 O.

1.126E-08

400E-02 O.

4.102E-06

389E-03 0.

1.821E-07

983E-02 0.

3.785E~-06

///////

/////////

1.387E-05

7 -

0003
0.0000
0004
0.0000
0406
0.0000
0000
0.0000
0261
0.0000
0002
0.0000
4635
0.0000
0205
0.0000
4277
0.0000

4 L2

,,,,,,

ITITIT

1.141E-01 0.9792

0.0001

4.

3.

8.

1.

4.

2.

7

3.

6.

2 -

029E-08 0.

2.474E-10

506E-08 0.

2.295E-10

164E~-05 O.

5.467E-07

040E-12 0.

5.747E-15

918E-05 O.

3.966E-07

553E-07 0.

2.184E-09

.132E-06 O.

1.195E-05

159E-07 O.

5.287E-07

581E-06 O.

1.103E-05

1111111

;;;;;;;;;

s 2

0000
0.0000
0000
0.0000
0007
0.0000
0000
0.0000
0004
0.0000
0000
0.0000
0001
0.0001
0000
0.0000
0001
0.0001

PR

;;;;;;

1.452E-04 0.0012

2.446E-05

Page 27

0.0002

0.
0.
0.
0.
0.
0.
0.
0.
0.

)

0.000E+00 0.0000 2.

000E+00 O.

3.430E-05

000E+00 O.

4.756E-05

000E+00 O.

4.910E-03

000E+00 O.

4.784E-11

000E+00 O.

3.151E-03

000E+00 O.

1.994E-05

000E+00 O.

5.508E-02

000E+00 O.

2.437E-03

000E+00 O.

5.083E-02

///////

zzzzzzzzz

1.165E-01

Z .z

0000 6.

0.0003

0000 9.

0.0004

0000 9.

0.0421

0000 9.

0.0000

0000 5.

0.0270

0000 3.

0.0002

0000 1.

0.4728

0000 4.

0.0209

0000 9.

zzzzz

zzzzzz

1.0000

602E-

160E-

138E-

011E-

877E~-

T40E-

062E-

698E-~

797E-

zzzzzz

241E-



RESRAD, Version 6.0

Page 16
Summary :
File

T« Limit =

Tcappb. txt
*Sum of all water independent and dependent pathways.

30

days

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters

vidual Radionuclides

Dose At t

TESTPI1A.RAD

Total Dose Contributions TDOSE (i, p,t)
and Pathways

(1)

3.000E+01 years

alation excludes radon)

ant
Radio-

Ground
Meat

(p)

11:20

for Indi

As mrem/yr and Fraction of Total

Inhalation
Milk
AAAAAAARAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA

Radon
Soil

Water Independent Pathways

AAARAAAAAA AAAAAAAAAAAAARAAR AAAARAAARARAAAAAAA AAAAAAAAAAAAAAAA

Nuclide
r fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

(Inh

Pl

mrem/y

AAAAAAA AAAARAAAAA AAAAAA AAAAAAAAAR AAAAAA AAAAAARAA AAAAAA AAAAAAA
AA AAAAAA AAAAARARAR AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 O.

00 0.0000

Pa-231 O.

00 0.0000

Pb-210 2.

00 0.0000

Po-210 O.

00 0.0000

Ra-226 8.

00 0.0000

Th-230 1.

00 0.0000

U-234 9.

00 0.0000

U-235 0.

00 0.0000

U-238 8.

00 0.0000

zzzzzzz

zzzzzz

IT ffffit
Total
00 0.0000

2 2

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

463E-29 0.

0.000E+00

000E+00 O.

0.000E+00

737E-22 0.

0.000E+00

191E-23 0.

0.000E+00

540E-28 0.

0.000E+00

000E+00 O.

0.000E+00

014E-27 O.

0.000E+00

rrrrrrr

/////////

ITIITITTIT

0.000E+00

vidual Radionuclides

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

;;;;;;

zzzzzz

ITITIT

8.856E-22 0.0000

0.0000

0.

0.

0

0.

0.

0.

0.

0.

0.

z 2

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

.000E+00 0.

0.000E+00

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+00

1111111

zzzzzzz

2z 2

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

s 2 2 2

tttttt

0.000E+00 0.0000

0.000E+00

0.0000

0.
0.
0.
0.
0.
0.
0.
0.
0.

z

0.000E+00 0.0000 O.

000E+00 O.
0.000E+0O0

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

///////

;;;;;;;;;

0.000E+00

2 2

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

s £ L

//////

0.0000

+ 2

000E+

000E+

000E+

000E+

000E+

000E+

000E+

000E+

O00E+

zzzzz

000E+

Total Dose Contributions TDOSE(i,p,t) for Indi

(1)

and Pathways
Page 28

(p)



Tcappb.txt
As mrem/yr and Fraction of Total
Dose At t = 3.000E+01 years
Water Dependent
Pathways
Water Fish Radon Pl
ant Meat Milk All Pathways*
Radio- AAAAAAAAAAAAAAARA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA ARAARAAA

AAAARAAARA AAAAAAAARAAAAAAA AAAAAAAAAAARARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AAAAAAA AAAAARAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA
AA AARAAA AAAARAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 2.878E-05 0.0002 3.452E-08 0.0000 O.000E+00 0.0000 5.657E-
07 0.0000 1.284E-10 0.0000 2.122E-10 0.0000 2.938E-05 0.0002

Pa-231 8.726E-05 0.0007 7.086E-08 0.0000 0.000E+00 0.0000 1.716E-
06 0.0000 3.756E-08 0.0000 4.586E-10 0.0000 8.908E-05 0.0007

Pb-210 4.035E-03 0.0305 6.947E-05 0.0005 O0.000E+00 0.0000 7.797E-
05 0.0006 3.056E-06 0.0000 4.66SE-07 0.0000 4.186E-03 0.0317

Po-210 5.202E-27 0.0000 1.180E-28 0.0000 0.000E+00 0.0000 1.022E-
28 0.0000 5.820E-30 0.0000 6.529E-31 0.0000 5.429E-27 0.0000

Ra-226 6.015E~03 0.0455 9.826E-05 0.0007 0.000E+00 0.0000 1.163E-
04 0.0009 4.368E-06 0.0000 7.693E-07 0.0000 6.235E-03 0.0472

Th-230 6.151E-05 0.0005 9.048E-07 0.0000 0.000E+00 0.0000 1.191E-
06 0.0000 4.014E-08 0.0000. 7.394E-09 0.0000 6.365E-05 0.0005

U-234 6.060E-02 0.4584 8.008E-06 0.0001 O0.000E+00 0.0000 1.192E-
03 0.0090 4.610E-06 0.0000 1.342E-05 0.0001 6.182E-02 0.4676

U-235 2.683E-03 0.0203 3.552E-07 0.0000 0.000E+00 0.0000 5.276E-
05 0.0004 2.051E-07 0.0000 5.938E-07 0.0000 2.736E-03 0.0207

U-238 5.593E-02 0.4230 7.387E-06 0.0001 0.000E+00 0.0000 1.100E-
03 0.0083 4.254E-06 0.0000 1.239E-05 0.0001 5.705E-02 0.4315

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

i1 ffffff ffffffiff ffffff fffffifff ffffff fffffifif ff11i1

Total 1.294E-01 0.9790 1.845E-04 0.0014 O0.000E+00 0.0000 2.542E-
03 0.0192 1.657E-05 0.0001 2.765E-05 0.0002 1.322E-01 1.0000

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 17
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Total Dose Contributions TDOSE({i,p,t) for Indi
vidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total
Dose At t = 1.000E+02 years
Water Independent Pathways (Inh

Page 29



™

Tcappb.txt
alation excludes radon)
Ground Inhalation Radon Pl
ant Meat Milk Soil
Radio- AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA

AAARAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

AAAAARAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AARAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAARA AAAAAA AAAAAAAAA AAAAAA AAAAAARAA AAAAAA
Ac-227 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0O.000E+00 0.0000

Pa-231 4.233E-32 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Pb-210 6.094E-30 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O©.000E+00 0.0000

Po-210 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Ra-226 1.911E-21 0.0000 0.000E+00 0.0000 0.0O00E+00 0.0000 0.000E+
00 0.0000 O0.000OE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Th-230 9.235E-23 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

.U-234 1.128E-26 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

U-235 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

U-238 2.748E-28 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+
00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.00CE+00 0.0000

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

11 fiffif fiffiifff ffffif fffffffff fiffff fifffffff ffffit
Total 2.004E-21 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t) for Indi
vidual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total
Dose At t = 1.000E+02 years
Water Dependent
Pathways
Water Fish Radon Pl
ant Meat Milk All Pathways*
Radio~ AAAAAAAAAAAAAAAR AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA
AAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAARAAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mnrem/yr fract.
AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
Ac-227 ©.847E-06 0.0000 8.214E-09 0.0000 0.000E+00 0.0000 1.346E-
07 0.0000 3.061E-11 0.0000 5.053E-11 0.0000 6.990E-06 0.0000

Page 30




Pa-231 2.

06 0.0000

Pb-210 9.

05 0.0001

Po-210 O.

00 0.0000

Ra-226 1.

04 0.0020

Th-230 3.

06 0.0001

U-234 6.

03 0.0087

U-235 2.

05 0.0004

U-238 5.

03 0.0080

zzzzzzz

//////

ff fiiifit
Total
03 0.0192

s 2

178E-04 O.

8.421E-08

650E-04 O.

7.317E-07

000E+00 O.

0.000E+00

446E-02 0.

1.055E-05

991E-04 O.

2.802E-07
316E-02 O
4.809E-06

801E-03 O.

2.160E-07

831E-02 O.

4.438E-06

////////

zzzzzzzzz

2.111E-05

0015
0.0000
0067
0.0000
0000
0.0000
1008
0.0001
0028
0.0000

.4405

0.0000
0195
0.0000
4066
0.0000

PR

//////

1.403E-01 0.9785

0.0001

1

1.

0.

2.

6

8.

3.

7.

2

Tcappb.txt

.858E-07 0.

1.195E-09

658E-05 O.

1.118E-07

000E+00 O.

0.000E+00

367E-04 0.

1.835E-06

.280E-06 O.

4.966E-08

391E-06 O.

1.399E-05

743E-07 O.

6.192E-07

703E-06 O.

1.292E-05

;;;;;;;

111111111

s 2

0000
0.0000
0001
0.0000
0000
0.0000
0017
0.0000
0000
0.0000
0001
0.0001
0000
0.0000
0001
0.0001

2 2 2 2

//////

2.762E-04 0.0019

2.953E-05

0.0002

0.

0.

0

0.

0.

0.

0.

0.

s 2

000E+00 O.

2.224E-04

000E+00 0.

1.001E-03

.000E+00 0.

0.000E+00

000E+00 O.

1.498E-02

000E+00 O.

4.134E-04

000E+00 O.

6.443E-02

000E+00 O.

2.858E~-03

000E+00 O.

5.949E-02

zzzzzzz

/////////

, -

0000
0.0016
0000
0.0070
0000
0.0000
0000
0.1045
0000
0.0029
0000
0.4493
0000
0.0199
0000

2 £ L

//////

0.000E+00 0.0000

1.434E-01

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0

Page 18
Summary :
File

T« Limit =

30 days

1.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters

vidual Radionuclides

Dose At t

TESTPI1A.RAD

Total Dose Contributions TDOSE(i,p,t)
and Pathways

(1)

3.000E+02 years

(p)

4.

1.

0.

2.

7.

1.

5.

1.

2.

286E-

865E-

O00E+

T97E-

/////

2.755E~-

11:20

for Indi

As mrem/yr and Fraction of Total

Water Independent Pathways (Inh
alation excludes radon)
Ground Inhalation Radon P1
ant Meat Milk Soil
Radio- AAAAAARAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAAAARAAAAAAA AAAAAAA
AAAAAAAAR ABRAAAAAAAAAAAARA AAAAAAAARAAAAAAA AAARAAAAAARAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/y
r fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

ARAARAA AAAAAAAAA AAAAAA AAAAARAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAARAAA AAAAAA
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pa-231 1.596E-30 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

Page 31

0.000E+

0.000E+

0.000E+



D

S’

00 0.0000.

Po-210 O.

00 0.0000

Ra-226 1.

00 0.0000

Th-230 3.

00 0.0000

U-234 4.

00 0.0000

U-235 0.

00 0.0000

U-238 1.

00 0.0000

///////

//////

ff ffifft
Total
00 0.0000

s -

0.000E+00

000E+00 O.

0.000E+00

789E-20 0.

0.000E+0O0

213E-21 O.

0.000E+00

419E-25 0.

0.000E+00

000E+00 O.

0.000E+00

908E-29 0.

0.000E+00

1111111

zzzzzzzzz

ITTITTITTITY

2.110E-20 0.0000

0.000E+00

vidual Radionuclides

Dose At t
Pathways

ant
Radio-

Nuclide
r fract.

mrem/yr

s -

0.0000

0000 O.

0.0000
0000 O
0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

s 2 2L

rrrrrr

ITITIT

0.0000

Total Dose Contributions TDOSE (i,p,t)
and Pathways

(1)

3.000E+02 vyears

Water

mrem/yr

fract.

fract.

z 2

mrem/yr

Tcappb.txt

0.000E+00

000E+00 O.

0.000E+00

.000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

;;;;;;;

111111111

0.000E+00

2

0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

s Lo a

zzzzzz

0.000E+00 0.0000

0.0000

(p)

0.

0.

0.

0.

0.

0.

2,z

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+00

000E+00 0.

0.000E+QO0

000E+00 O.

0.000E+0Q0

000E+00 O.

0.000E+00

zzzzzzz

zzzzzzzzz

ITITITIIIT

2 2

0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000

PR

zzzzzz

ITITIT

0.000E+00 0.0000

0.000E+00

0.0000

0.

0.

0

0.

0.

0.

z

0.

000E+

000E+

.000E+

000E+

;;;;;

O00E+

for Indi

As mrem/yr and Fraction of Total

mrem/yr

fract.

fract.

Water Dependent

Radon

All Pathways*

mrem/yr

fract.

fract.

Pl

AAAAAAAAAAAAAAAA AAAAAARAAAAAAAAA AAAAAAAAAAAAAAAA AAAAAAA
AAAARAARAAR AAAAAAAAARARAAAA AAAAAAAAAAAAAAAA AAAAAAAAAAAAAAAA

mrem/yr mrem/y

AAAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAA

AA AAAAAA AAAAAAAAA AAAAAA AARAAAAAAA AAAAAA AAAAAAAAA AAAAAA
Ac-227 2.

10 0.0000

Pa-231 4.

06 0.0003

Pb-210 3.

08 0.0000

Po-210 O.

00 0.0000

Ra-226 2.

04 0.0168

Th-230 2.

05 0.0015

U-234 9.

06 0.0001

U-235 1.

07 0.0000

538E-08 0.

1.136E-13

822E-04 O.

1.874E-07

762E-06 O.

2.855E-09

000E+00 O.

0.000E+00
720E-02 O
1.981E-05

434E-03 O.

1.748E-06

733E-05 0.

2.674E-08

927E-05 0.

6.697E-09

6000 3.

0.0000

0154 4.

0.0000

0001 6.

0.0000

0000 O.

0.0000

.8664 4

0.0006

0775 3.

0.0001

0031 4.

0.0000

0006 1.

0.0000

045E-11 O
1.874E-13

105E-07 0.

2.641E-09

467E-08 0.

4.362E-10

000E+00 O.

0.000E+00

.431E-04 O.

3.481E-06
917E-05 0
3.075E-07

966E-07 0.

1.838E-08

425E-08 0.

7.289E-10
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.0000

0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0141
0.0001

.0012

0.0000
0000
0.0000
0000
0.0000

0.

0.

0.

0.

0.

0.

0.

0.

000E+00 O.
2.591E-08

000E+00 O.

4.923E-04

000E+00 O.

3.903E-06

000E+00 O.

0.000E+00

000E+00 O.

2.819E-02

000E+00 O.

2.523E-03

000E+00 O.

9.977E-05

000E+00 O.

1.967E-05

0000
0.0000
0000
0.0157
0000
0.0001
0000
0.0000
0000
0.8981
0000
0.0804
0000
0.0032
0000
0.0006

4

9.

7

0.

5.

4.

1.

3.

.991E-

489E-

.275E-

O00E+

265E-

713E-

907E-

T94E~-



U-238
06 0.0000

1111111

zzzzzz

Total
04 0.0187

.z

5.993E-05 0.0019

4.613E-09

,,,,,,,

/////////

3.030E-02 0.9651

2.179E-05

s 2

0.0000

4 2 Lo

zzzzzz

0.0007

s 2

Tcappb.txt

1.335E-08

rrrrrrr

;;;;;;;;;

3.824E-06

P

8.015E-09 0.0000

0.0000

¢ 2 L2

zzzzzz

4.832E-04 0.0154

0.0001

£ 2

0.000E+00 0.0000 5.

6.114E-05

zzzzzzz

/////////

3.139E-02

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0
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Summary :
File

T«

Limit =

30

days

. -

0.000E+00 0.0000 1.

0.0019

;;;;;

;;;;;;

1.0000

03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters
TESTPI1A.RAD

vidual Radionuclides

Dose At t

Total Dose Contributions TDOSE (i, p,t)
and Pathways

(1)

1.000E+03 years

alation excludes radon)

ant
Radio-

Ground
Meat

vt o e o s s st

(p)

181E-

;;;;;;

867E-

11:20

for Indi

As mrem/yr and Fraction of Total

Water Independent Pathways (Inh

Inhalation
Milk - s s

Radon
Soil

ARAAAAAAA AARAAAAAARAARAAR AAAAAAAAARAARARA AAAAAAAARAAAAAAR

Nuclide
r fract.

ARAAARA AAAAAAAAA AAAAAA

mrem/yr

mrem/yr

fract.

fract.

AA AAAAAA ABAAAAAAA AAAAAA

Ac-227 O.

00 0.0000

Pa-231 2.

00 0.0000

Pb-210 O.

00 0.0000

Po-210 O.

00 0.0000

Ra-226 4.

00 0.0000

Th-230 6.

00 0.0000

U-234 9.

00 0.0000

U-235 9.

00 0.0000

U-238 4.

00 0.0000

zzzzzzz

P

000E+00 O.

0.000E+00

613E-25 0.

0.000E+00

000E+00 0.

0.000E+0Q0

000E+00 0.

0.000E+00

488E-17 0.

0.000E+00

379E-17 0.

0.000E+00

090E-21 O.

0.000E+00

025E-29 O.

0.000E+00

079E-25 0.

0.000E+00

zzzzzzzz

0000 O.

0.0000

0000 O.

0.0000

0000 0.

0.0000

0000 O.

0.0000

0000 0.

0.0000

0000 O.

0.0000

0000 0.

0.0000

0000 O©.

0.0000

0000 O.

0.0000

2 2 22

mrem/yr
mrem/yr
! AAAAAA AAAAAAAAA AAAAAA AARAAAA
i -
000E+00 O.

Z 2

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 0.

0.000E+00

;;;;;;;;
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fract.

fract.

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

zzzzz

0.

0.

0.

0.

0.

0.

0.

0.

0.

, 2

mrem/yr

mrem/yr

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

000E+00 O.

0.000E+00

zzzzzzz

L

fract.

fract.

0000 0.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 0.

0.0000

0000 O.

0.00Q00

0000 O.

0.0000

0000 O.

0.0000

0000 O.

0.0000

0000 O.

;;;;;

Pl

AARAAAAAAAAAAAAA AAAAAAA

mrem/y

000E+

000E+

000E+

O000E+

000E+

000E+

O00E+

000E+

111111



zzzzzz

zzzzzzzzz

111111

i1 f11ff1 IIIIITITT ITITIIT
Total 1.087E-16 0.0000
00 0.0000 O0.000E+00 0.0000

vidual Radionuclides

Dose At t
Pathways

ant
Radio-

Tcappb.txt

;;;;;;;;;

zzzzzz

0.000E+00 0.0000

0.000E+00

0.0000

0.000E+00 0.0000 O.

zzzzzzzzz

0.000E+00

zzzzzz

0.0000

000E+

Total Dose Contributions TDOSE(i,p,t) for Indi

(1)

1.000E+03 years

Water
Meat

and Pathways

(p)

As mrem/yr and Fraction of Total

Fish
Milk

Water Dependent

Radon

All Pathways*

AAAAAAAAA AAAAAAARAAAAAAAAA AAAAAARAAAAAAAAA ARAAAAAAAAAAAAAA

Nuclide
r fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

mrem/yr

mrem/yr

fract.

fract.

Pl

AAAAAAAAAAAAARAAA AAAAAAAAAAAAAAARA AAAAAAAAAAAAAAAA AAAAAAA

mrem/y

AAAARARA AAAAAAAAA AAARAA AAAARAAAA AAAARA AAAAAAAAA AAAAAA AAAAAAA
AA AAAAAA AAAARAAAA AAAAAA AAAAAAAAA AAAAAA AAAAAAAAA AAAAAA

Ac-227 9.

19 0.0000

Pa-231 8.

05 0.0003

Pb-210 1.

17 0.0000

Po-210 0.

00 0.0000

Ra-226 3.

04 0.0132
Th-230 1
04 0.0051

U-234 1.

06 0.0000

U-235 1.

07 0.0000

U-238 3.

10 0.0000

///////

pppppp

it fiffit
Total
04 0.0187

. -

274E-18 O.

4.152E-23

888E-04 0.

3.485E-07

926E-15 0.

1.463E-18

000E+00 O.

0.000E+00

629E-02 0.

2.644E~-05

.391E-02 0.

1.006E-05

303E-04 0.

9.301E-08

507E-05 0.

5.921E-09

570E-08 0.

2.650E-11

zzzzzzz

zzzzzzzzz

ITTTITITIT

3.695E-05

z

0000
0.0000
0le7
0.0000
0000
0.0000
0000
0.0000
6835
0.0005
2621
0.0002
0025
0.0000
0003
0.0000
0000
0.0000

PPN

rrrrrr

ITIITIT

5.124E-02 0.9650

0.0007

1

7.

3

0.

5

2.

2

1.

5.

zzzzzzzzz

.113E-20 O.

6.849E-23

539E-07 O.

4.854E-09

.315E-17 O.

2.232E-19

000E+00 O.

0.000E+00

.922E-04 O.

4.658E-06

253E-04 O.

1.775E-06

.084E-06 0.

1.650E-08

278E-08 0.

8.227E-11

716E-10 O.

4.646E-12

zzzzzzzzz

IITITITIIT

s 2

0000
0.0000
0000
0.0000
0000
0.0000
0000
0.0000
0112
0.0001
0042
0.0000
0000
0.0000
0000
0.0000
0000
0.0000

2 2 2 2

;;;;;;

ITTITIT

8.204E-04 0.0155

6.454E-06

0.0001

0.

0.

0.

0.

0.

0.

0.

0.

0.

;;;;;;;

0.000E+00 0.0000 9.

000E+00 O.

9.468E-18

000E+00 O.

9.074E-04

000E+00 O.

1.998E-15

000E+00 O.

0.000E+00

000E+00 O.

3.762E-02

000E+00 O.

1.442E-02

000E+00 O.

1.350E-04

000E+00 O.

1.539E-05

000E+00 O.

3.700E-08

4 - 2.

;;;;;;;;;

ITTIIITITIY

5.309E-02

*Sum of all water independent and dependent pathways.
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Summary :
File

T«

Limit =

30 days

0000 1.
0.0000

0000 1.

0.0171

0000 3.

0.0000

0000 0.

0.0000

oooo 7.

0.7085

0000 2.

0.2716

0000 2.

0.0025

0000 2.

0.0003

0000 6.

0.0000

;;;;;

;;;;;;
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03/06/2002

1 pCi/g U in equilibrium &PG-8-08 Default Parameters
TESTPI1A.RAD
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824E-

T49E-

123E-

000E+

023E-

693E-

522E-

966E-

zzzzz

919E-

11:20



Tcappb. txt

Dose/Source Ratios Summed Over All Pa
thways
Parent and Progeny Principal Radionuclide Contri
butions Indicated

Parent Product Branch DSR(j, t) (mrem/
yr)/(pCi/qg)
(1) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01

3.000E+01 1.000E+02 3.000E+02 1.000E+03

AARAAAA AAAAAAA AARAAAAAAA AAARAAAAA AAAAAAAAA AAAAAARAA AAAAARAAAA
AAARAAAAAA AAAAAAAAA AAAAAAAAA AAAAAAAAA

Ac-227 Ac-227 1.000E+00 1.424E-03 1.446E-03 1.479E-03 1.524E-03
1.306E-03 3.106E-04 1.152E-06 4.208E~16

Pa-231 Pa-231 1.000E+00 6.320E-04 6.622E-04 7.224E-04 9.314E-04 1
.513E-03 3.383E-03 7.523E-03 1.39%E-02

Pa-231 Ac-227 1.000E+00 6.225E-04 6.740E-04 7.806E-04 1.182E-03
2.446E-03 6.502E-03 1.436E-02 2.634E-02

Pa-231 &DSR(J) 1.255E-03 1.336E-03 1.503E-03 2.114E-03
3.959E-03 9.885E-03 2.188E~02 4.033E-02

Pb-210 Pb-210 1.000E+00 2.198E-03 2.230E-03 2.283E-03 2.355E-03 2
.023E-03 4.872E-04 1.900E-06 9.677E-16 _
Pb-210 Po-210 1.000E+00 7.240E-03 7.336E-03 7.493E-03 7.686E-03
6.538E-03 1.560E-03 6.082E-06 3.119E-15

Pb-210 &DSR(j) 9.438E~-03 9.566E-03 9.776E-03 1.004E-02
8.561E-03 2.047E-03 7.982E-06 4.086E-15

Po-210 Po-210 1.000E+00 5.999E-03 1.007E-03 2.819E-05 9.783E-11 1
.110E-26 0.000E+00 0.000E+00 0.000E+0O0
Ra-226 Ra-226 1.000E+00 2.601E-04 2.724E-04 2.969E-04 3.816E-04 6
.147E-04 1.333E-03 2.722E-03 3.762E-03

Ra-226 Pb-210 1.000E+00 7.689E-04 8.315E-04 9.605E-04 1.442E-03
2.905E-03 7.084E-03 1.334E-02 1.755E-02

Ra-226 Po-210 1.000E+00 2.478E-03 2.677E-03 3.089E-03 4.621E-03
9.231E-03 2.223E-02 4.159E-02 5.561E-02

Ra-226 4&DSR(3j) 3.507E-03 3.781E-03 4.347E-03 6.445E-03
1.275E-02 3.064E-02 5.765E-02 7.692E-02
Th-230 Th-230 1.000E+00 4.678E-06 4.906E-06 5.360E-06 6.950E-06 1
.147E-05 2.707E-05 6.978E-05 1.995E-04

Th-230 Ra-226 1.000E+00 1.294E-06 1.422E-06 1.696E-06 2.839E-06
7.642E-06 4.085E-05 2.429E-04 1.439E-03
Th-230 Pb-210 1.000E+00 2.539E-06 2.892E-06 3.684E-06 7.396E-06
2.671E-05 1.895E-04 1.173E-03 6.706E-03
Th-230 Po-210 1.000E+00 8.140E-06 9.265E-06 1.179E-05 2.360E-05
8.434E-05 5.880E-04 3.673E-03 2.114E-02
Th-230 &DSR(7j) 1.665E-05 1.849E~05 2.253E-05 4.078E-05
1.302E-04 8.455E~04 5.159E-03 2.949E-02

U-234 U-234 1.000E+00 9.573E-02 9.794E-02 1.020E-01 1.126E-01 1
.264E-01 1.318E-01 1.352E-04 8.489E-24
U-234 Th-230 1.000E+00 2.297E-07 2.496E-07 2.870E-07 4.275E-07
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.093E-06
.272E-09 7.139E-09 9.111E-0S9 1.818E-08

8.757E-07 2.563E-06 5.151E-06 5

U-234 Ra-226 1.000E+00 6

6.603E-08 5.110E-07 3.712E-06 1.396E-05
U-234 Pb-210 1.000E+00 4.635E-09 5.458E-09 7.609E-09 1.854E-08
1.013E-07 1.374E-06 1.439E-05 6.162E-05
U-234 Po-210 1.000E+00 1.366E-08 1.606E-08 2.251E-08 5.563E-08
3.110E-07 4.306E~06 4.553E-05 1.954E-04

U-234 aDSR(J) 9.573E-02 9.794E-02 1.020E-01 1.126E-01
1.264E-01 1.318E-01 2.040E-04 2.761E-04

U-235 U-235 1.000E+00 9.203E-02 9.415E-02 9.802E-02 1.083E-01 1
.215E-01 1.267E-01 1.301E-04 8.184E-24

U-235 Pa-231 1.000E+00 1.128E-05 1.221E-05 1.409E-05 2.120E-05
4.398E-05 1.298E-04 2.599E-04 2.376E-04

U-235 Ac-227 1.000E+00 4.385E~06 4.952E-06 6.199E-06 1.173E-05
3.642E-05 1.756E-04 4.844E-04 4.463E-04

U-235 abDSR (7) 9.204E-02 9.417E-02 9.804E-02 1.083E-01
1.216E-01 1.270E-01 8.744E-04 6.839E-04
U-238 U-238 1.000E+00 8.833E-02 9.036E-02 9.408E-02 1.039E-01 1
.166E-01 1.216E-01 1.249E-04 7.855E-24

U-238 U-234 1.000E+00 5.564E-06 5.970E-06 6.793E-06 9.740E-06
1.810E-05 4.502E-05 1.229E-07 2.459E-26
U-238 Th-230 1.000E+00 3.003E-11 3.484E-11 2.962E-11 4.222E-11
9.329E-11 4.947E-10 1.721E-09 1.661E-09
U-238 Ra-226 1.000E+00 2.058E-10 2.410E~10 1.998E-10 2.237E-10
2.968E-10 3.329E-10 7.615E-10 3.85%9E-09
U-238 Pb-210 1.000E+00 9.385E-10 1.099E-09 9.108E-10 1.019E-09
1.345E-09 1.417E-09 2.704E-09 1.681E-08
U-238 Po-210 1.000E+00 2.980E-09 3.485E-09 2.891E-09 3.237E-09
4.265E-09 4.495E-09 8.568E-09 5.333E-08
U-238 abDSR(3) 8.833E-02 9.037E-02 9.408E-02 1.039E-01
1.167E~01 1.216E-01 1.250E-04 7.566E-08

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

TITIITIIT IIIITIIIIT ITIIITIITIIL ITTITTITTIIYE

*Branch Fraction is the cumulative factor for the j't principal radio
nuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BREF(J).

The DSR includes contributions from associated (half-life 6 30 days)
daughters.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 21
Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters
File : TESTPI1A.RAD

Single Radionuclide Soil Guidelines G(i,t)
in pCi/g
Basic Radiation Dose Limit = 25 mrem
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and

Nuclide
G(i,tmax)
(1)

(pCi/g)

/yr
~_~  Nuclide

(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01
1.000E+02 3.000E+02 1.000E+03

AARAAAA AAAAARAAR AAAAARARR AAAAARAAAR AAAAAAAARA AAARAAAARA
AARRAAAARA AAAAAAARR AAAAAARAR

Ac-227 1.755E+04 1.729E+04 1.690E+04 1.640E+04 1.915E+04
8.048E+04 2.171E+07 *7.230E+13

Pa-231 1.993E+04 1.871E+04 1.663E+04 1.183E+04 6.314E+03
2.529E4+03 1.143E+03 6.199E+02

Pb-210 2.649E+03 2.613E+03 2.557E+03 2.490E+03 2.920E+03
1.221E+04 3.132E+06 *7.631E+13

Po-210 4.167E+03 2.483E+04 8.869E+05 2.555E+11 *4.492E+15
*4,492E+15 *4.492E+15 *4.492E+15 ,

Ra-226 7.128E+03 6.612E+03 5.751E+03 3.879E+03 1.961E+03
8.158E+02 4.336E+02 3.250E+02

Th-230 1.501E+06 1.352E4+06 1.109E+06 6.130E+05 1.921E+05
2.957E4+04 4,.846E4+03 8.478E+02

U-234 2.611E+02 2.553E+02 2.452E+02 2.219E+02 1.978E+02
1.897E+02 1.225E+05 9.055E+04

U-235 2.716E+02 2.655E+02 2.550E+02 2.308E+02 2.056E+02
1.968E+02 2.859E4+04 3.656E+04

U-238 2.830E+02 2.766E+02 2.657E+02 2.405E+02 2.143E4+02
2.055E+02 2.000E+05 *3.360E+05

fTifffit fifffffft fTififffit fifffffit fiffiffft fffffifit
fifffifft fifffffft fififfift

*At specific activity limit

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin =
at tmax =

Initial

Ac-227 2.

9.030E+05
Pa-231 2
1.567E+03

Pb-210 4.

1.344E+05

Po-210 4.

*4,492E+15

Ra-226 4.

250E-02

.250E-02

890E-01

890E-01

890E-01

tmin

1.000E+03
9.49 11 0.02
0.000E+00

837 i1 2

DSR (i, tmin)

1.524E-03
4.033E-02
1.004E-02
5.999E-03

7.782E-02

Page 37

= 190.5 11
G(i,tmin)
(pCi/g)
AARAAARAA
1.640E+04
6.199E+02
2.489E+03
4,167E+03

3.212E+02

time of minimum single radionuclide soil guideline
time of maximum total dose

0.4 years

DSR (i, tmax)

e s
2.768E-05
1.596E-02
1.860E-04
0.000E+00

4.539E-02
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5.507E+02
Th-230 4.890E-01 1.000E+03 2.949E-02 8.478E+02 2.447E-03
1.021E+04
U-234 4.890E-01 190.5 11 0.4 1.318E-01 1.896E+02 1.318E-01
1.896E+02
U-235 2.250E-02 190.5 1 0.4 1.274E-01 1.962E+02 1.274E-01
1.962E+02
U-238 4.890E-01 190.5 1 0.4 1.218E-01 2.053E+02 1.218E-01
2.053E+02

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

;;;;;;;;;

*At specific activity limit

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
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Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters

File : TESTPI1A.RAD

Individual Nuclide Dose Summed Over All

Pathways
Parent Nuclide and Branch Fraction In
dicated
Nuclide Parent BRF (i) DOSE (j,t),
mrem/yr
(J) (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01

3.000E+01 1.000E+02 3.000E+02 1.000E+03

AAARAAAA AAAAAAA AAAAAAAAA AAAAARAAR AAAAAAAAA AAAAAARAAR AAAAAAAAA
AARAAAAAA AAAAARAAAA AAAAAAAAA AAAAAAAAA

Ac-227 Ac-227 1.000E+00 3.205E-05 3.252E-05 3.328E~-05 3.430E-05
2.938E~-05 6.990E-06 2.591E-08 9.468E-18

Ac~-227 Pa-231 1.000E+00 1.401E-05 1.517E~-05 1.756E-05 2.660E-05
5.503E-05 1.463E-04 3.230E-04 5.927E-04

Ac-227 U-235 1.000E+00 9.867E-08 1.114E-07 1.395E~07 2.640E-07
8.195E-07 3.950E-06 1.090E-05 1.004E-05

Ac-227 &DOSE(j): 4.616E-05 4.780E-05 5.098E-05 6.116E-05
8.523E-05 1.572E-04 3.339E-04 6.027E-04

Pa-231 Pa-231 1.000E+00 1.422E-05 1.490E-05 1.625E-05 2.096E-05 3
.405E-05 7.611E-05 1.693E-04 3.147E-04

Pa-231 U-235 1.000E+00 2.537E-07 2.746E-07 3.171E-07 4.771E-07
9.896E-07 2.920E-06 5.848E-06 5.346E-06

Pa-231 &DOSE(j): 1.447E-05 1.517E-05 1.657E-05 2.143E-05
3.504E-05 7.903E-05 1.751E-04 3.200E-04

Pb-210 Pb-210 1.000E+00 1.075E-03 1.091E-03 1.116E-03 1.152E-03 9
.893E-04 2.382E-04.9.289E-07 4.732E-16

Pb-210 Ra-226 1.000E+00 3.760E-04 4.066E-04 4.697E-04 7.050E-04
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1.421E-03 3.464E-03 6.524E-03
Pb-210 Th-230 1.000E+00
1.306E-05 9.268E-05 5.735E-04
Pb-210 U-234  1.000E+00
4.953E-08 6.720E-07 7.039E-06
Pb-210 U-238  1.000E+00
6.575E-10 6.927E-10 1.322E-09
Pb-210 A&DOSE (j):

2.423E-03 3.796E-03 7.105E-03

Po-210 Pb-210 1.000E+00

Po-210 Po-210 1.000E+00
5.429E-27 0.000E+00 0.000E+00
Po-210 Ra-226 1.000E+00
4,514E-03 1.087E-02 2.034E-02
Po-210 Th-230 1.000E+00
4.124E-05 2.875E-04 1.796E-03
Po-210 U-234 1.000E+00
1.521E-07 2.106E-06 2.227E-05
Po-210 U-238 1.000E+00
2.085E-09 2.198E-09 4.190E-09
Po-210 &DOSE(]):
7.752E-03 1.192E-02 2.216E-02
Ra-226 Ra-226 1.000E+00

Ra-226 Th-230 1.000E+00
3.737E-06 1.998E-05 1.188E-04
Ra-226 U-234  1.000E+00
3.229E-08 2.499E-07 1.815E-06
Ra-226 U-238  1.000E+00
1.451E-10 1.628E-10 3.724E-10
Ra-226 &DOSE(j):
3.044E-04 6.722E-04 1.452E-03
Th-230 Th-230 1.000E+00
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8.583E-03

R PO WNDWwE

.242E-06
.279E-03
.267E-09
.013E-05
.589E-10
.221E-09
.452E-03
.189E-02

1.414E-06 1.801E-06 3.617E-06

2.669E-09 3.721E-09 9.065E-09

5.375E-10 4.454E-10 4.983E-10

1.499E-03 1.588E-03 1.860E-03

3.541E-03 3.587E-03 3.664E-03 3.758E-03 3
.197E-03 7.628E-04 2.974E-06 1.525E-15

2.934E-03
0.000E+00
1.212E-03
2.719E-02
3.981E-06
1.
6
9
1
2
7
3

034E-02

.682E-09
.556E-05
.457E-09
.608E-08
.690E-03

7T63E-02

4.924E-04 1.378E-05 4.784E-11
1.309E-03 1.511E-03 2.260E-03
4.531E-06 5.766E-06 1.154E-05
7.855E-09 1.101E-08 2.721E-08
1.704E-09 1.414E-09 1.583E-09

5.393E-03 5.194E-03 6.030E-03

1.272E-04 1.332E-04 1.452E-04 1.866E-04 3
.006E-04 6.520E-04 1.331E-03 1.840E-03

6.329E-07
7.038E-04
3.067E-09
6.
1
1
1
2

825E-06

.006E-10
.887E-09
.278E-04

550E-03

6.955E-07 8.294E-07 1.388E-06
3.491E-09 4.455E-09 8.892E-09
1.179E-10 9.769E-11 1.094E-10

1.339E-04 1.460E-04 1.880E-04

2.é88E—06 2.399E-06 2.621E-06 3.398E-06 5
.609E-06 1.324E-05 3.412E-05 9.758E-05

Th-230 U-234 1.000E+00 1.123E-07 1.221E-07 1.404E-07 2.081E-07

4.282E-07 1.253E-06 2.519E-06 2.491E-06

Th-230 U-238 1.000E+00 1.468E-11 1.704E-11 1.448E-11 2.064E-11

4.562E-11 2.419E-10 8.416E-10 8.123E-10

Th-230 4&DOSE(]j): 2.400E-06 2.521E-06 2.762E-06 3.607E-06

6.037E-06 1.449E-05 3.664E-05 1.001E-04

U-234 U-234 1.000E+00 4.681E-02 4.789E-02 4.986E-02 5.508E-02 6
.182E-02 6.443E-02 6.614E-05 4.151E-24

U-234 U-238 1.000E+00 2.721E-06 2.920E-06 3.322E-06 4.763E-06

8.851E-06 2.201E-05 6.011E-08 1.203E-26

U-234 aDOSE (j) : 4.682E-02 4.789E-02 4.986E-02 5.509E-02
6.183E-02 6.445E-02 6.620E-05 4.163E-24
U-235 U-235 1.000E+00 2.071E-03 2.118E-03 2.205E-03 2.437E-03 2
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.735E-03 2.851E-03 2.928E-06 1.841E-25
U-238 U-238 1.000E+00 4.319E-02 4.419E-02 4.600E-02 5.082E-02 5
.704E-02 5.946E-02 6.107E-05 3.841E-24

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

////////////////////////////////////

BRF(i) is the branch fraction of the parent nuclide.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 11:20
Page 23

Summary : 1 pCi/g U in equilibrium &PG-8-08 Default Parameters

File : TESTPI1A.RAD

Individual Nuclide Socil Concentrat

ion
Parent Nuclide and Branch Fraction In
dicated
Nuclide Parent BRF (1) S{j,t), p
Ci/g
(3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01

3.000E+01 1.000E+02 3.000E+02 1.000E+03
et e s e s s s e s A 5 W R S5 5 R R 5
Zééééé;g;;uuuuquzuuuuuuuus %ggyggygg}zuuuuuuuuxEUQQQQUUQ&EUUQUQUQU&

Ac-227 Ac-227 1.000E+00 2.250E-02 2.175E-02 2.031E-02 1.600E-02
8.086E-03 7.425E-04 8.084E-07 3.444E-17
Ac-227 Pa-231 1.000E+00 0.000E+00 7.035E-04 2.037E-03 6.009E-03
1.301E-02 1.766E-02 1.258E-02 3.335E-03
Ac-227 U-235 1.000E+0O0 0.000E+00 7.332E-09 6.180E-08 5.488E-07
2.714E-06 5.833E-06 4.346E-06 1.152E-06
Ac-227 &S(j): 2.250E-02 2.245E-02 2.235E-02 2.201E-02
2.110E-02 1.841E-02 1.259E-02 3.336E-03

Pa-231 Pa-231 1.000E+00 2.250E-02 2.246E-02 2.237E-02 2.208E-02 2
.126E-02 1.861E-02 1.274E-02 3.375E-03

Pa-231 U-235 1.000E+0Q0 0.000E+00 4.609E-07 1.297E-06 3.493E-06
6.172E-06 6.414E-06 4.398E-06 1.166E-06

Pa-231 &S(j): 2.250E-02 2.246E-02 2.237E-02 2.208E-02
2.126E-02 1.862E-02 1.274E-02 3.376E-03
Pb-210 Pb-210 1.000E+00 4.890E-01 4.724E-01 4.408E-01 3.459E-01 1
.731E-01 1.533E~02 1.507E-05 4.484E-16

Pb-210 Ra-226 1.000E+00 0.000E+00 1.492E-02 4.316E-02 1.269E-01
2.722E-01 3.576E-01 2.329E-01 4.505E-02

Pb-210 Th-230 1.000E+00 0.000E+00 3.252E-06 2.855E-05 2.916E-04
2.096E-03 1.232E-02 3.632E-02 5.959E-02

Pb-210 U-234 1.000E+00 0.000E+00 9.635E-12 2.475E-10 7.736E-09
1.330E-07 1.415E-06 4.964E-06 8.488E-06 '

Pb-210 U-238 1.000E+00 0.000E+00 6.777E-18 5.144E-16 5.080E-14
2.251E-12 4.889E-11 2.128E-10 3.807E-10
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Pb-210 &as(j): 4.890E-01 4.873E-01 4.839E-01 4.731E-01
4.474E-01 3.853E-01 2.692E-01 1.047E-01
Po-210 Pb-210 1.000E+00 0.000E+00 4.006E-01 4.457E-01 3.513E-01 1
.758E~-01 1.557E-02 1.530E-05 4.554E-16
Po-210 Po-210 1.000E+00 4.890E-01 7.798E-02 1.983E-03 5.199E-09
5.878E-25 0.000E+00 0.000E+00 0.000E+00
Po-210 Ra-226 1.000E+00 0.000E+00 8.099E-03 3.551E-02 1.207E-01
2.687E-01 3.566E-01 2.324E-01 4.496E-02
Po-210 Th-230 1.000E+00 0.000E+00 1.330E-06 2.008E-05 2.622E-04
2.026E-03 1.219E-02 3.614E-02 5.938E-02
Po-210 U-234 1.000E+00 0.000E+00 3.191E-12 1.535E-10 6.653E-09
1.270E-07 1.399E-06 4.939E-06 8.459E-06
Po-210 U-238 1.000E+00 0.000E+00 1.890E-18 2.854E-16 4.179E-14
2.120E-12 4.822E-11 2.117E-10 3.794E-10
Po-210 &S(j): 4.890E-01 4.866E-01 4.832E-01 4.722E-01
4.464E-01 3.843E-01 2.685E-01 1.043E-01
Ra-226 Ra-226 1.000E+00 4.890E~01 4.879E-01 4.856E-01 4.777E-01 4
.558E-01 3.867E-01 2.419E-01 4.679E-02

Ra-226 Th-230 1.000E+00 0.000E+00 2.116E-04 6.330E-04 2.091E-03
6.108E-03 1.858E-02 4.334E-02 6.642E-02

Ra-226 U-234 1.000E+00 0.000E+00 9.329E-10 8.042E-09 7.736E-08
4.848E-07 2.268E-06 5.961E-06 9.464E-06 ,
Ra-226 U-238 1.000E+00 0.000E+00 8.725E-16 2.210E-14 6.590E-13
1.007E-11 8.419E-11 2.574E-10 4.247E-10

Ra-226 &S (j): 4.890E-01 4.881E-01 4.862E-01 4.797E-01
4.619E-01 4.053E-01 2.852E-01 1.132E-01

Th-230 Th-230 1.000E+00 4.890E-01 4.888E-01 4.885E-01 4.875E-01 4
.845E-01 4.742E-01 4.458E-01 3.593E-01

Th-230 U-234 1.000E+00 0.000E+00 4.265E-06 1.202E-05 3.258E-05
5.886E-05 6.778E-05 6.385E-05 5.146E-05

Th-230 U-238 1.000E+00 0.000E+00 5.982E-12 4.953E-11 4.137E-10
1.759E-09 3.021E-09 2.880E-09 2.321E-09

Th-230 &S(j): 4.890E-01 4.889E~-01 4.886E-01 4.875E-01
4.846E-01 4.742E-01 4.459E-01 3.594E-01
U-234 U-234 1.000E+00 4.890E-01 4.591E-01 4.046E-01 2.600E-01 7
.351E-02 8.833E-04 2.882E-09 1.809E-28

U-234 U-238 1.000E+00 0.000E+00 1.301E-06 3.441E-06 7.371E-06
6.252E-06 2.505E-07 2.453E-12 5.136E-31

U-234 as(j): 4.890E~-01 4.591E-01 4.046E-01 2.600E-01
7.352E-02 8.836E-04 2.885E-09 1.814E-28
U-235 U-235 1.000E+00 2.250E-02 2.112E-02 1.862E-02 1.196E-02 3
.383E-03 4.066E-05 1.327E-10 8.348E-30
U-238 U-238 1.000E+00 4.890E-01 4.591E-01 4.046E-01 2.600E-01 7
.352E-02 8.836E-04 2.885E-09 1.814E-28

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

BRF (i) is the branch fraction of the parent nuclide.-
RESMAINS5.EXE execution time = 137.80 seconds
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TECHNICAL MEMORANDUM

March 6, 2002

Originator: A.H. Thatcher, CHP, Senior HP Scientist

Subject:  Derivation of Surface Soil DCGLs for KMTC

Revision: 2

ENDORSEMENT: This document contains the results of research and technical analysis which have been
reviewed and approved for publication by the Technical Director, NEXTEP Environmental, Inc.

R . /’\QJ\,J—TN%J »Qr‘;;, ‘QDJL/W _3" b - O
Harry J. Newman, CHP, Tec icaDirector Date
Introduction:

This document provides information regarding the modeling and parameters used in release limits for
outdoor areas where the soil survey unit lies on the surface of the ground. As this modeling supports
MARSSIM activities, the release limits will be referred to as Derived Concentration Guideline Levels
(DCGL). The characterization data for the outdoor areas of the Technical Center indicates that
elevated quantities of uranium and thorium contamination exist at several locations. The data also
reveals that radium 226 may not be in equilibrium with uranium 238. DCGLs are therefore derived
for:

e Thorium-232 and progeny
¢ The uranium series to uranium 234
e Ra-226 and progeny (includes dose contribution from Th-230)

The use of three DCGLSs allows flexibility whereby higher or lower than expected concentrations of
radium 226 (in comparison to uranium 238) can be accommodated.

The remaining section of this document provides the area factors for the three DCGLs.

TM: Derivation of Surface Soil DCGLs for KMTC, Rev. 2 Page 1
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General Method for Calculating DCGLs:

The software code RESRAD' was used to provide pathway modeling, incorporating guidance on
parameter values contained in NRC Policy and Guidance Directive PG-8-08% and the “Method for
Surveying and Averaging Concentrations of Thorium in Contaminated Subsurface Soil”®. Where
specific guidance is not provided, and sufficient justification for appropriate alternate parameter values
are presented and justified, conservative modeling parameters are selected such as the default values
from RESRAD.

The computer code DandD* is acknowledged as the default code for performing calculations to support
release criteria for decommissioning activities by the USNRC. However, the DandD code lacks the
ability to model complex soil columns for contaminant transport considerations, thus making the
RESRAD code the preferred code for the Technical Center analysis.

The following bullets describe key parameters and criteria used for this modeling.

o ICRP 72° Ingestion Dose Coefficients— The ingestion and inhalation dose conversion factors
(DCFs) from ICRP 56+ documents are summarized in ICRP 72 and applied in this analysis. The
ICRP 72 DCFs were developed specifically for calculation of dose to members of the public.
ICRP 72 retains the gastrointestinal tract model used in ICRP 30, but also utilizes the updated
tissue weighting factors presented in ICRP 60, and revised biokinetic information to reflect
increased knowledge in the uptake and retention of various elements in the body. ICRP 72
inhalation factors represent the application of an updated lung uptake and retention model.

e Surface modeling — Uniform contamination is assumed to exist to a depth of 30 cm (1 foot) over
an area of 10,000 m?. A 10,000 m? area is used as this effectively represents an infinite slab for
external exposures. The exposure characteristics for the modeling are for a residential scenario.

e Saturated hydraulic conductivity — The upper saturated soil column is located within the Garber-
Wellington aquifer. This layer is described as orange-brown to red-brown fine-grained sandstone,
irregularly bedded with red-brown shale and some chert and mudstone conglomerate®. This highly
compacted layer is characterized as a sandy clay with a hydraulic conductivity of less than 100
fi/year’. In this analysis, a conservative saturated hydraulic conductivity value of 70 m/y® is used to
account for potentially greater velocities due to fractured flow.

"'yYu, C., AJ. Zielen, 1.J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, C.O. Loureiro, E.
Gnanapragasam, E. Faillace, A. Wallo III, W.A. Williams, and H. Peterson, Manual for Implementing Residual
Radioactive Material Guidelines Using RESRAD, Version 5.61, ANL/EAD/LD-2, Argonne National laboratory,
Argonne, Illinois, 1993.

2 USNRC. Scenarios for Assessing Potential Doses Associated with Residual Radioactivity. Policy and Guidance
Directive PG-8-08.

3 USNRC. Method for Surveying and Averaging Concentrations of Thorium in contaminated Subsurface Soil.
Prepared by NRC staff in connection with the review of the AAR “Site Remediation Plan for the former Brooks and
Perkins, Inc. Site”. 1997,

4 USNRC DandD computer code to support license termination, version 1.0. Sandia National Laboratory.

ICRP Age-Dependent Doses to Members of the Public From Intake of Radionuclides: Part 5 Compilation of
Ingestlon and Inhalation Dose Coefficients, ICRP Publication 72, Oxford, Pergamon Press, 1995.
Decommxssmnmg Plan for Kerr-McGee Technical Center, March 2001,
7 Personal communication with Roy Widman and Jim Crawford, Kerr-McGee, 12/6/00.
¥ Table E.2, RESRAD manual.
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Distribution coefficient (Kd) — A total of four soil layers are included in the analysis. Those
layers are the contaminated layer, the upper unsaturated soil layer, the lower unsaturated soil layer,
and the saturated soil column. For all layers except the lower unsaturated soil layer, NUREG 5512
default Kd values are used. For the lower unsaturated soil layer, the recommended Kd value for
clay from Sheppard and Thibault’ is used.

In order to more accurately classify the unsaturated soil layers, a grain size and hydrometer analysis
was performed on an upper soil sample representing the top meter of soil and a lower soil sample
above the saturated soil column. The results of this analysis are included as Attachment 1.
Classifying the soils in a manner similar to Sheppard and Thibault, the upper soil is classified as a
clay loam with similar sized fractions of sand, clay and silt. The lower soil of the unsaturated soil
column is similarly classified as a silty clay with a silt sized fraction of 58% and a clay sized
fraction of 40%. The limited permeability and significant fraction of silt and clay sized particles in
the unsaturated soil column provide an indication of the conservative nature of the use of the
default Kds for the upper soil column.

DCGLw for Thorium-232 and progeny

Attachment 2 provides the RESRAD output for the modeling results and the specific parameters used.
Figure 1 displays the contribution to dose over time as well. The major pathways are external exposure
and ingestion of plants. The analysis predicted a peak dose of 4.682 mrem/y/pCi/g, or a 5.3 pCi/g limit
to meet a 25 mrem/y standard.

DCGLw for Total Uranium (to Uranium 234)

Attachment 3 provides the RESRAD output for the modeling results and the specific parameters used.
The graph below displays the contribution to dose over time as well. Over 50% of the dose is initially
delivered via plant ingestion. The analysis predicted a peak dose of 0.1093 mrem/y/pCi/g, or a 228
pCi/g limit to meet a 25 mrem/y standard. The significantly lower contribution from the uranium series
to uranium 234 (as compared to natural thorium) is due to the lack of any significant gamma sources
for external exposure from these radionuclides.

DCGLw for Ra-226 and Progeny (including Th-230)

Attachment 4 provides the RESRAD output for the modeling results and the specific parameters
used. The graph below displays the contribution to dose over time as well. The overwhelming
contribution to dose is from radium 226 via external exposure and plant ingestion. Lead 210 is

also predicted to contribute to exposure through the plant pathway. The analysis predicted a peak
dose of 7.064 mrem/y/pCi/g, or a 3.5 pCi/g limit to meet a 25 mrem/y standard.

? Sheppard, M.I. and Thibault, D.H. Default soil solid/liquid partition coefficients, Kds, for four major soil types: a
compendium. Health Physics. Vol. 59 (4), pp. 471-482. 1990. This reference is predominately used as the reference
for the Kd recommendations from RESRAD.
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Figure 1
Dose Due to Thorium —232 and Progeny
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Figure 2

Dose Due to Total Uranium (to U-234)
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Figure 3
Dose Due to Th-230 and Progeny

Area Factor Results

Successive RESRAD computations were run for each of the three nuclide series described above while
varying the contaminated area from 10,000 m? down to 1 m? to determine the area factors for each
nuclide. Figure 4 provides the individual curves for each of the DCGLs detailed in this document.
These area factor curves will be used to evaluate elevated measurements significantly greater than the
DCGL. In practice, the area factor for an individual release limit may be determined by interpolation
from the graph, by developing an equation of the line for each area factor curve, or by performing
actual RESRAD computations for the specific surface area.

The computed equations for the three curves in Figure 4 are as follows:
Natural Thorium Area Factor = 14.22*(area of elevated activity) *>*’
Uranium Series through U-234 Area Factor = 11.76*(area of elevated activity) **%

Th-230 and progeny Area Factor = 15.27*(area of elevated activity) ****¢
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Figure 4
Area Factor Calculations

KMTC Outdoor Area Factors

—— Natural Thorium area factor
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1 3 10 0 50 100 1000 10000
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Conclusions/Recommendations

Guidance on application and use of the unity rule for three separate DCGLs is outlined in
MARSSIM, appendix 1.11. The individual surface DCGLs are summarized in Table 1.

TM: Derivation of Surface Soil DCGLs for KMTC, Rev. 2 Page 7
KMTC Decommissioning Plan, March 2002 Appendix C



Table 1
Calculated Surface Soil DCGLs for KMTC

Nuclide Series Dose Conversion Factor DCGLw
_ (mrem/y/pCi/g) (pCi/g)
Thorium-232 and progeny 4.682 5.3
Total Uranium (to Uranium 234) 0.1093 228
Ra-226 and progeny : 7.064 3.5

The assumptions used in calculating the dose are intended to apply to the average member of a
critical group or to the maximally exposed member of the general population. The primary

pathway for exposure is generally the external pathway and to a lesser extent the ingestion of
contaminated foodstuffs.

The use of area factors allows for the evaluation of higher than expected contaminant
concentrations in areas significantly smaller than the modeled 10,000 m?. In practice, the area
factor for a specific area may be determined by interpolation from the graph, by using the given
equations for the curves, or by performing RESRAD computations.
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CAT77 Exp. D6/30/01
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- Acct No: 0220CIM11 File No: CIM11 _
Report Date:  12/18/00 Date Sampled: . 11/20/00
Project: Client information Sampled By: Mike G, * -
Location: Tech Center 778.1-110.2 -By Order Of. Karen Morgan
ArchJEngr . - Order No:
‘Client: "~ Cimarron Corp. Quantity Red Sandy
- Represented: Clayey Siit
REPORT: GRAIN S[ZE ANALYSIS OF SOILS . LAB NO: E-2487
Specification: Test Msthod: ASTM D422
B TEST RESULTS - )
SIEVE ANALYSIS
SIEVE SIZE PERCENT PASSING
No. 4 100.0
No. 10 100.0
No. 40 8e.5
Ne. 200 87.9
HYDROMETER ANALYSIS
SMALLER THAN PERCENT
0.074 mm 974
0.005 mm 38.8
— 0.001 mm 21.8
Charge:  Cimarron Carp. Atin: Karen Morgan Unit Rates for this Report
- Orig. Same ‘ Units @ Amount
"1-cc Laboratary

S306 @ 100.00
S504 @ 45.00
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Location: Tech Center 777-112.5 By Order Of: Karen Morgan
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Client Cimarron Corp. Quantity Red Clayey Sandy
Represented: Siit :
REPORT: GRAIN SIZE ANALYSIS OF SOILS LAB NO: E-2488
Specification: Test Method: ASTM D422
TEST RESULTS
SIEVE ANALYSIS
SIEVE SIZE PERCENT PASSING .
No. 4 100.0
No. 10 100.0
No. 40 97.7
No. 200 83.9
HYDROMETER ANALYSIS
SMALLER THAN PERCENT
0.074 mm . €3.3
0.005 mm 212
. 0.001 mm . ' 15.4
Charge:  Cimarron Corp. Atin: Karen Morgan Unit Rates for this Report |
-Orig. Same Units @ Amount
1-cc Laborztory :
8506 @ 100.00
S504 @ 45.00
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Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, Kd for clay layer
File : TCTHNATB.RAD
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Summary : KMTC 1 pCi/g natural Th in eqglb, 5512 default Kd parameters, K4 for clay layer
File : TCTHNATB.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: 92890566.LIB
3 ' 3 Current 3 3 Parameter
MU 3 e o DO OTISEET ? . Vvalue 3 Default 3 Name

Dose conversion factors for inhalation,

B-1 3 mrem/pCi: 3 3 3

B-1 3 Ra-228+D 3 9.630E-03 3 5.080E-03 3 DCF2( 1)

B-1 3 Th-228+D 3 1.480E~01 3 3.450E-01 * DCF2( 2)

B-1 3 Th-232 3 9,260E-02 3 1.640E+00 3 DCF2( 3)
3 3 3 3

D-1 3 Dose conversion factors for ingestion, mrem/pCi: 3 3 3

D-1 3 Ra-228+D i 2.560E-03 3 1.440E-03 * DCF3({ 1)

D-1 3 Th-228+D 3 2.670E-04 3 8.080E-04 3 DCF3( 2)

D-1 3 Th-232 3 8.520E-04 3 2.730E~03 3 DCF3( 3)
3 3 3 3

D-34 3 Food transfer factors: 3 3 3

D-34 3 Ra-228+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 * RTF( 1,1)

D-34 3 Ra-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/4d) 3 1.000E-03 3 1.000E~03 * RTF( 1,2)

D-34 ? Ra-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 * 1.000E-03 ? RTF( 1,3)

D_34 3 . 3 3 3

D-34 3 Th-228+D , plant/soil concentration ratio, dimensionless 3 1.000E-03 3 1.000E-03 3 RTF( 2,1)

D-34 3 Th-228+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 3 1.000E-04 ?® RTF( 2,2)

D-34 * Th-228+D , milk/livestock-intake ratio, (pCi/L)/(pCi/4) * 5.000E-06 3 5.000E-06 3 RTF( 2,3)

D_34 3 3 3 3

Page 1
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RESRAD, Version 6.0

Th-232 , plant/soil concentration ratio, dimensionless
Th-232 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
Th-232 , milk/livestock-intake ratio, {(pCi/L)/(pCi/d)
Biocaccumulation factors, fresh water, L/kg:

Ra-228+D , fish

Ra-228+D , crustacea and mollusks

Th-228+D , fish

Th-228+D , crustacea and mollusks

Th-232 fish

Th-232 crustacea and mollusks

T« Limit = 30 days 03/06/2002

tcappc2

3 1.000E-03 3 1.000E-03 * RTF( 3,1)
3 1.000E-04 3 1.000E-04 2 RTF( 3,2)
3 5.000E-06 3 5.000E-06 * RTF( 3,3)
3 3 3
3 3 3
3 5.000E+01 3 5.000E+01 3 BIOFAC( 1,1)
3 2.500E+02 3 2.500E+02 3 BIOFAC( 1,2)
3 3 3
3 1.000E+02 3 1.000E+02 * BIOFAC{ 2,1)
3 5.000E+02 3 5.000E+02 3 BIOFAC({ 2,2)
3 3 3
3 1.000E+02 3 1.000E+02 3 BIOFAC{( 3,1)

frsppni 200B202  B,000E02  BIOFRC 3.2)

0 900 511 1 9 9 0 0 0 5 0
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Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, Kd for clay layer
File TCTHNATB.RAD
Site-Specific Parameter Summary

3 3 User 3 3 Used by RESRAD
Menu 3 __Parameter _Default (If dlfferent from user 1nput) 3
RO11 * Area of contamlnated zone (m**2) 3 1.000E+O4 3 1.000E+04 3 - 3 AREA
RO11 3 Thickness of contaminated zone (m) 3 3.000E-01 3 2.000E+00 3 -— 3 THICKO
RO11 3 Length parallel to aquifer flow (m) 3 1.000E+02 ? 1.000E+02 3 -—- 3 LCZPAQ
RO11 % Basic radiation dose limit (mrem/yr) 3 2.500E+01 3 2.500E+01 3 - 3 BRDL
R011 3 Time since placement of material (yr) 3 2.000E+01 * 0.000E+00 3 - 3 TT
RO11 3 7Times for calculations (yr) 3 1.000E+00 3* 1.000E+00 * -— 3 T( 2)
R011 3 Times for calculations (yr) 3 3.000E+00 * 3.000E+00 3 - 3 T( 3)
RO11 3 Times for calculations (yr) 3 1.000E+01 3 1.000E+01 3 .- 3 T( 4)
RO11 3 Times for calculations (yr) 3 3.000E+01 3 3.000E+01 3 - 2 T( 5)
RO11 3 Times for calculations (yr) 2 1.000E+02 * 1.000E+02 3 --- 3 T( 6)
R011 ® Times for calculations (yr) 3 3.000E+02 * 3.000E+02 3 --- 3 T( 7)
RO11 3 Times for calculations (yr) 3 4.810E+02 3 1.000E+03 3 --- 3 7( 8)
RO11 3 7Times for calculations (yr) 3 7.940E+02 ? 0.000E+00 3 —— 2 T(9)
RO11 3 Times for calculations {(yr) 3 not used * 0.000E+00 3 - 32 7(10)

3 3 3 3 3
R012 ® Initial principal radionuclide (pCi/g) Ra-228 3 5.000E-01 * 0.000E+00 3 - 381( 1)
R012 3 Initial principal radionuclide (pCi/g): Th-228 3 5.000E-01 * 0.000E+00 3 -—- 3.81( 2)
R012 3 Initial principal radionuclide (pCi/g) Th-232 3 5.000E-01 2 0.000E+00 3 --- 3.81( 3)
R012 3 Concentration in groundwater (pCi/L): Ra-228 3 not used 3 0.000E+00 3 --- 3 wWwli( 1)
RO12 3 Concentration in groundwater (pCi/L): Th-228 * not used * 0.000E+00 3 ~—- 3 Wl( 2)
R012 ? Concentration in groundwater (pCi/L): Th-232 3 not used 3 0.000E+00 3 --- 2 wWi( 3)

3 3 3 3 3
R013 * Cover depth (m) 3 0.000E+00 3 0.000E+00 3 - 3 COVERO
RO13 3 Density of cover material (g/cm**3) * not used 3 1.500E+00 3 -—- 3 DENSCV
R013 * Cover depth erosion rate (m/yr) 3 not used * 1.000E-03 3 --- 3 vev
RO13 3 Density of contaminated zone (g/cm**3) * 1.630E+00 * 1.500E+00 3 -—- 3 DENSCZ
R013 * Contaminated zone erosion rate (m/yr) # 1.000E-03 ® 1.000E-03 3 - 3 vez
RO13 ? Contaminated zone total porosity 3 3.000E-01 ® 4.000E-01 3 -—= 3 TPCZ
R013 3 Contaminated zone field capacity 3 2,000E-01 3 2.000E-01 3 -— 3 PCCZ
RO13 3 Contaminated zone hydraulic conductivity (m/yr) 3 1.000E+01 ® 1.000E+0Ql 3 --- 3 HCCZ
R013 3 Contaminated zone b parameter 3 5.300E+00 3 5.300E+00 3 -——— 3 BCZ
R013 3 Average annual wind speed (m/sec) 3 2.000E+00 3 2.000E+00 3 - 3 WIND
RO13 3 Humidity in air (g/m**3) 3 not used * 8,000E+00 3 --- 3 HUMID
R013 3 Evapotranspiration coefficient 3 5.000E-01 3 5.000E-01 3 -—- 3 EVAPTR
R013 * Precipitation (m/yr) 3 1.000E+00 3 1.000E+00 ? -—- 3 PRECIP
RO13 3 Irrigation (m/yr) 3 7.600E-01 3 2.000E-01 3 - 3 RI
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tcappc2
IDITCH

RO13 3 Irrigation mode 3 overhead ? overhead 3 -—- 3

R013 3 Runoff coefficient 3 2.000E~0L * 2.000E-01 3 -—= 3 RUNOFF
RO13 * Watershed area for nearby stream or pond (m**2) * 1.000E+06 3 1.000E+06 3 -—- 3 WAREA

R013 3 Accuracy for water/soil computations 3 1.000E~03 * 1.000E-03 3 ——— 3 EPS

3 3 3 3 3

R014 3 Density of saturated zone (g/cm**3) 3 1.630E+00 3 1.500E+00 3 -—- 3 DENSAQ
R014 * Saturated zone total porosity > 3.000E~01 * 4.000E-01 3 -—— 3 TPSZ

RO14 3 Saturated zone effective porosity 3 2.000E-01 3 2.000E-01 3 -—- 3 EPSZ

R014 3 Saturated zone field capacity 3 2.000E-01 3 2.000E-01 3 -—- 3 FCSZ

R014 3 Saturated zone hydraulic conductivity (m/yr) 3 7.000E+01 3 1.000E+02 3 -——- 3 HCSZ

R014 3 Saturated zone hydraulic gradient * 2.000E~02 ? 2.000E-02 3 -—- 3 HGWT

R014 3 Saturated zone b parameter * not used 3 5.300E+00 3 -—- 3 BSZ

RO14 3 Water table drop rate (m/yr) 3 0.000E+00 3 1.000E-03 3 - 3 VWT

R014 3 Well pump intake depth (m below water table) 3 1.000E+01 * 1.000E+01 3 -——— 3 DWIBWT
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 4

Summary : KMTC 1 pCi/g natural Th in eglb, 5512 default Kd parameters, Kd for clay layer

File : TCTHNATB.RAD

Site-Specific Parameter Summary (contlnued)
3 3 User 3 Used by RESRAD 3 Parameter

N R R KRR R RN el L il DRRE o Default ’<Ifdlfferentfromusermput)’Name

3

RO14 3 Model Nondispersion (ND) or Mass- Balance (MB) # ND * ND 3 - 3 MODEL
R014 3 Well pumping rate (m**3/yr) 3 2.500E+02 ?* 2.500E+02 3 - 3 Uw

3 3 3 3 3
RO15 3 Number of unsaturated zone strata 32 31 3 - 3 NS
R015 2 Unsat. zone 1, thickness (m) 3 1.000E+00 3 4.000E+00 3 -—- @ H(1)
RO15 ® Unsat. zone 1, soil density (g/cm**3) 3 1.630E+00 * 1.500E+00 ? -—- 3 DENSUZ (1)
R015 3 Unsat. zone 1, total porosity 3 3.000E-01 ® 4.000E-01 3 --- 3 TPUZ(1)
RO15 ? Unsat. zone 1, effective porosity 3 2,000E-01 * 2.000E-01 3 --- 3 EPUZ(1)
RO15 * Unsat. zone 1, field capacity 3 2.000E-01 * 2.000E-01 3 -—= 3 FCUZ (1)
RO15 ? Unsat. zone 1, soil-specific b parameter 3 5.300E+00 * 5.300E+00 ? - 3 BUZ (1)
RO15 * Unsat. zome 1, hydraulic conductivity (m/yr) * 1.000E+01 * 1.000E+01 3 -—- 3 HCUZ (1)

3 3 3 3 3
RO15 3 Unsat. zone 2, thickness (m) 3 2.660E+00 * 0.000E+00 3 -—- 3 H(2)
RO15 3 Unsat. zone 2, soil density (g/cm**3) 3 1.630E+00 3 1.500E+00 3 - 3 DENSUZ(2)
R015 3 Unsat. zone 2, total porosity 3 3.000E-01 3 4.000E-01 3 - 3 TPUZ(2)
RO15 3 Unsat. zone 2, effective porosity 3 2.000E-01 * 2.000E-01 3 —— 3 EPUZ(2)
R015 * Unsat. zone 2, field capacity 3 2.000E-01 ®* 2.000E-01 3 --- 3 FCUZ(2)
RO15 2 Unsat. zone 2, soil-specific b parameter 3 5.300E+00 * 5.300E+00 3 --- 3 BUZ(2)
RO15 3 Unsat. zone 2, hydraulic conductivity (m/yr) 3 1.000E+01 ® 1.000E+01 3 -—- 3 HCUZ(2)

3 3 3 3 3
R016 * Distribution coefficients for Ra-228 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 5,000E+02 * 7.Q000E+01 * - 3 DCNUCC( 1)
RO16 3 Unsaturated zone 1 (cm**3/g) * 5.000E+02 3 7.000E+01 3 -— 3 DCNUCU{( 1,1)
RO16 3 Unsaturated zone 2 (cm**3/g) 3 9.100E+03 3 7.000E+01 3 - 3 DCNUCU( 1,2)
RO16 3 Saturated zone (cm**3/g) 3 5.000E+02 3* 7.000E+01 3 -— 3 DCNUCS( 1)
R0O16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 3.189E-03 3 ALEACH( 1)
RO16 3 Solubility constant 3 0.000E+00 2 0.000E+00 3 not used 3 SOLUBK( 1)

3 3 3 3 3
R016 3 Distribution coefficients for Th-228 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 2 3.200E+03 * 6.000E+04 3 -—- 3 DCNUCC( 2)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 3.200E+03 3 6.000E+04 3 ——— 3 DCNUCU( 2,1)
RO16 3 Unsaturated zone 2 (cm**3/g) 3 5.800E+03 * 6.000E+04 ? -—- 3 DCNUCU( 2,2)
ROl6 3 Saturated zone (cm**3/g) 3 3.200E+03 * 6.000E+04 ? -—- 3 DCNUCS( 2)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 4.984E-04 3 ALEACH( 2)
RO16 3 Solubility constant * 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 2)

3 3 3 3
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Name
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R016 * Distribution coefficients for Th-232 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 3.200E+03 * 6.000E+04 3 -
RO16 3 Unsaturated zone 1 (cm**3/g) 3 3.200E+03 3 6.000E+04 3 -
R0O16 3 Unsaturated zone 2 (cm**3/g) 3 5.800E+03 * 6.000E+04 * ---
RO1l6 3 Saturated zone (cm**3/g) 3 3.200E+03 3 6.000E+04 3 -—-
RO16 3 Leach rate (/yr) 3 0.000E+00 3 0.000E+00 3 4.984E-04
ROle 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used

3 3 3 3
R017 3 Inhalation rate (m**3/yr) 3 8.400E+03 3 8.400E+03 3 -——
R017 * Mass loading for inhalation (g/m**3) 3 2.000E-04 3 1.000E-04 3 ———
R0O17 ? Exposure duration 3 5,000E+01 3 3.000E+01 3 ——
R017 ? shielding factor, inhalation 3 5.000E-01 3 4.000E-01 3 -
RO17 ?* Shielding factor, external gamma 3 3,300E-01 3 7.000E-01 3 -———
R017 ? Fraction of time spent indoors 3 5,500E-01 ® 5.000E-01 3 -
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 5
Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, Kd for clay layer
File : TCTHNATB.RAD

Site-Specific Parameter Summary (continued)

3 3 User 3 Used by RESRAD
Menu 3 Parameter ... oo 2 Imput G Default ..’ (If different from user imput)
RO17 * Fraction of time spent outdoors {on 51te) 3 2,100E- 01 3 2.500E-01 3
R017 ? Shape factor flag, external gamma * 1.000E+00 * 1.000E+00 3
RO17 ? Radii of shape factor array ({(used if FS = -1): 3 3 3
RO17 3 Outer annular radius (m), ring 1: 3 not used 3 5.000E+01 3 -
RO17 3 Outer annular radius (m), ring 2: 3 not used 3 7.071E+01 3 -—-
RO17 3 Outer annular radius (m), ring 3: * not used * 0.000E+00 3 -
RO17 3 Outer annular radius (m), ring 4: 3 not used * 0,000E+00 3 ---
RO17 3 Outer annular radius (m), ring 5: 3 not used 3* 0.000E+00 3 -—-
RO17 3 Outer annular radius (m), ring 6: 3 not used * 0.000E+00 ° -
RO17 3 Outer annular radius (m), ring 7: 3 not used 3 0.000E+00 3 ---
RO17 3 Outer annular radius (m), ring 8: 3 not used * 0.000E+00 3 ---
RO17 3 Outer annular radius (m), ring 9: 3 not used 3 0.000E+00 3 ---
RO17 3 Outer annular radius (m), ring 10: 3 not used * 0.000E+00 3 -———
RO17 3 Outer annular radius (m), ring 11: * not used * 0.000E+00 3 ---
RO17 3 Outer annular radius (m), ring 12: 3 not used 3 0.000E+00 3 -

3 3 3 3
R017 3 Fractions of annular areas within AREA: 3 3 3
R017 3 Ring 1 3 not used 3* 1.000E+00 3 -
R017 2 Ring 2 * not used * 2.732E-01 3 -—-
RO17 3 Ring 3 * not used * 0.000E+00 3 -—-
RO17 3 Ring 4 3 not used 3* (0.000E+00 ? -—
RO17 3 Ring 5 3 not used 3 0.000E+00 3 ---
R0O17 3 Ring 6 3 not used 3 0.000E+00 ? -——
RO17 3 Ring 7 3 not used ¥ 0.000E+00 3 .-
RO17 3 Ring 8 3 not used * 0.000E+00 3 -—-
RO17 3 Ring 9 3 not used 3 0,000E+00 3 -
RO17 3 Ring 10 3 not used * 0.000E+00 3 -—-
RO17 3 Ring 11 3 not used 3* 0.000E+00 3 -—-
RO17 3 Ring 12 3 not used * 0.000E+00 ? ---

3 3 3 3
R018 * Fruits, vegetables and grain consumption (kg/yr) ?* 1.660E+02 * 1.600E+02 3 -
R018 3 Leafy vegetable consumption (kg/yr) 3 1.100E+01 3 1.400E+01 3 -—-
R018 3 Milk consunmption (L/yr) 3 1.000E+02 * 9.200E+01 3 -——
R018 3 Meat and poultry consumption (kg/yr) > 6.300E+01 3 6.300E+01 3 -
R018 3 Fish consumption (kg/yr) 3 5,400E+00 3 5.400E+00 3 -—
R018 * Other seafood consumption (kg/yr) 3 9.000E-01 * 9.000E-01 3 -—-
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Summary
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Soil ingestion rate (g/yr) 3 1.825E+01 3 3.650E+01
Drinking water intake (L/yr) 3 7.300E+02 * 5.100E+02
Contamination fraction of drinking water 3 1.000E+00 3 1.000E+00
Contamination fraction of household water 3 not used 3* 1.000E+00
Contamination fraction of livestock water 3 1.000E+00 3 1.000E+00
Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00
Contamination fraction of aguatic food 3 5.000E-01 * 5.000E-01
Contamination fraction of plant food 3-1 3-1
Contamination fraction of meat 3-1 3-1
Contamination fraction of milk 3-1 3-1
3 3

Livestock fodder intake for meat (kg/day) 3 6,.800E+01 3 6.800E+01
Livestock fodder intake for milk (kg/day) 3 5.500E+01 * 5.500E+01
Livestock water intake for meat (L/day) 3 5.000E+01 3 5.000E+01
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Site-Specific

Parameter

Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)
Mass loading for foliar deposition
Depth of soil mixing layer (m)
Depth of roots {(m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

(g/m**3)

Wet weight crop yield for Non-Leafy (kg/m**2)

Wet weight crop yield for Leafy (kg/m**2)
Wet weight crop yield for Fodder (kg/m**2)
Growing Season for Non-Leafy (years)

Growing Season for Leafy (yvears)

Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy

Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C~12 concentration in water {(g/cm**3)

C-12 concentration in contaminated soil
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air

(g/g)

C-14 evasion layer thickness in soil (m)
C-14 evasion flux rate from soil (1l/sec)
C-12 evasion flux rate from soil (1l/sec)

in beef cattle feed
in milk cow feed

Fraction of grain
Fraction of grain

3
A
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

User

.000E-01
.000E-04
.500E-01
.000E-01
.000E+00
ot used
.000E+00
1.000E+00

BB R VR PO

.000E-01
.500E+00
.100E+00
.700E-01
.500E~01
.000E-02
.000E~-01
.000E+00
.000E+00
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E+01

PO RFRERONE PP

used
used
used
used
used
used
used
used
used

not
not
not
not
not
not
not
not
not

3
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Parameter Summary

NRNNNMNNORERPRPONE R REP FPRPRPRORPRS O

B O ~J WO W

Page 5

.600E+02
.000E-01
.000E-04
.500E-01
.000E~01
.000E+00
.000E+00
.000E+00
.000E+00

.000E-01
.500E+00
.100E+00
.700E-01
.500E-01
.000E-02
.000E-01
.000E+00
.000E+00
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E+01

.000E-05
.000E-02
.000E-02
.800E-01
.000E-01
.000E-07
.000E-10
.000E-01
.000E-01

WL W W LW WL LW W W W

(continued)
3

. Defaulc 2

AARARADAAAADANAAAADADR

w

W W W W W W Ww W W WM W W W WL LMW W W W W W W W W W W

0.500E+00
0.500E+00
0.500E+00

Used by RESRAD
(If different from user input)

HOW W W W W W W oW W W W W W

SOIL
DWI
FDW
FHHW
FLW
FIRW
FRY
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS

Paraneter

C1l2WTR
cl2cz
CSOIL
CAIR
DMC
EVSN
REVSN
AVFG4
AVFG5




tcappc?

Cl4 3 DCF correction factor for gaseous forms of Cl4 } not used 3 1.234E+02 3 - 3 CO2F

3 3 3 3 3
STOR 3 Storage times of contaminated foodstuffs (days): 3 3 3 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01 * - 3 STOR_T(1)
STOR 3 Leafy vegetables 3 1.0008+00 ® 1.000E+00 * --- 3 STOR_T(2)
STOR *® Milk 3 1.000E+00 * 1.000E+00 2 --- 3 STOR_T(3)
STOR 3 Meat and poultry 3 2,000E+01 3 2.000E+01 ° -—= 3 STOR_T(4)
STOR 32 Fish 3 7.000B+00 3 7.000E+00 3 - 3 STOR_T(5)
STOR 2 Crustacea and mollusks 3 7.000E+00 * 7.000E+00 3 --- 3 STOR_T(6)
STOR 3 Well water 3 1.000E+00 3 1,000E+00 3 -—— 3 STOR_T(7)
STOR 3 Surface water 3 1.000E+00 * 1.000E+00 3 --- 3 STOR_T(8)
STOR 3 Livestock fodder 3 4.500E+01 3 4.500E+01 3 -—- 3 STOR_T(9)

3 3 3 3 3
R021 * Thickness of building foundation (m) 3 not used * 1.500E-01 3 -—- 3 FLOOR1
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Summary : KMTC 1 pCi/g natural Th in eglb, 5512 default Kd parameters, Kd for clay layer
File : TCTHENATB.RAD
Site~Specific Parameter Summary (continued)

3 3 User 3 Used by RESRAD 3 Parameter
MEnB 2 i (PATAMGEET sy g ORUE* Default ..3 (If different from user imput) *  Name
R021 ? Bulk den51ty of building foundation (g/cm**3) 3 not used 3 2,400E+00 3 - 3 DENSFL
R021 3 Total porosity of the cover material 3 not used 3 4.000E-01 3 —-—— 3 TPCV
R021 * Total porosity of the building foundation 3 not used ?* 1.000E-01 3 -— 3 TPFL
R021 3 Volumetric water content of the cover material * not used ? 5.000E-02 3 -—- 3 PH20CV
R021 3 Volumetric water content of the foundation 3 not used * 3.000E-02 3 —-—— 3 PH20FL
R021 3 Diffusion coefficient for radon gas (m/sec): 3 3 3 3
RO21 3 in cover material 3 not used 3 2.000E-06 3 - 3 DIFCV
RO21 3 in foundation material 3 not used 3 3.000E~07 3 - 3 DIFFL
RO21 3 in contaminated zone soil 3 not used 3 2.000B-06 3 -—— 3 DIFCZ
R0O21 3 Radon vertical dimension of mixing (m) * not used 3 2.000E+00 3 -— 3 HMIX
R021 3 Average building air exchange rate (1l/hr) 3 not used 3 5.000E-01 3 -— 3 REXG
R021 3 Height of the building (room) (m) 3 not used ¥ 2.500E+00 ? -——- 3 HRM
R021 3 Building interior area factor 3 not used * 0.000E+00 3 - 3 FAI
R021 ?* Building depth below ground surface (m) 3 not used ?-1.000E+00 3 - 3 DMFL
R021 3 Emanating power of Rn-222 gas 3 not used * 2.500E-01 3 - 3 EMANA(1)
R021 3 Emanating power of Rn-220 gas 3 not used ¥ 1.500E-01 3 -——- 3 EMANA(2)

3 3 3 3 3
TITL 3 Number of graphical time points 3 32 3 - 3 -—- 3 NPTS
TITL 3 Max1mum number of 1ntegration points for dose 3 9 3 -—- 3 - 3 LYMAX
TITL 111111 /4)/3 < Y 13 KYMAX//

I 9000 01 0 1 1 00009 A e

1 -~ external gamma 3 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -~ aguatic foods 3 active
7 -~ drinking water 3 active
8 -- soil ingestion 3 active
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tcappc?2
9 -- radon 3 suppressed
., Find peak pathway doses = ° . active | i1
0 10 0 0 1 0 00 0 e
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 8

KMTC 1 pCi/g natural Th in eqlb,
TCTHNATB.RAD

Summary :
File

Contaminated Zone Dimensions
RAKARAARARARARRARARARRARARAL

5512 default Kd parameters,

Kd for clay layer

Initial Soil Concentrations, pCi/g
AARARAAAAAARAARARARAAARRARRARARARA

Area: 10000.00 square meters Ra-228 5.000E-01

Thickness: 0.30 meters Th-228 5.000E-01

Cover Depth: 0.00 meters Th-232 5.000E~01
Total Dose TDOSE(t), mrem/yr

Basic Radiation Dose Limit =
Total Mixture Sum M(t) =

25 mrem/yr
Praction of Basic Dose Limit R

3. 000E+02

t {(years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 4.810E+02 7.940E+02
TDOSE(t): 4.682E+00 4.665E+00 4.633E+00 4.536E+00 4.345E+00 3.745E+00 9.988E-06 0.000E+00 0.000E+00
M(t): 1.873E-01 1.866E-01 1.853E-01 1.814E~01 1.738E-01 1.498E-01 3.995E-07 0.000E+00 0.000E+00
OMaximum TDOSE(t): 4.682E+00 mrem/yr at t = 0.000E+00 years
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Summary : KMTC 1 pCi/g natural Th in eqglb, 5512 default Kd parameters, Kd for clay layer
File : TCTHNATB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radio- AARAARRARKAARAAR AARRAARAARAARRARE ARAARAARRARRARAR AAARKAARKARAARAAR AARRARRAARARAAAR ARAARARAARRAARRR
Nuclide mrem/yr fract. mrem/yr fract. mren/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract.
AARRARA AARAKARAA ARARAR ARARAKAZAAR AAAARKA ARRAKARAR ARAARA ARARAARRR ARAKAK ARAAARARR ARRRAK ARAARARAR AAABAA
Ra-228 1.335E+00 0.2852 2.202E-03 0.0005 0.000E+00 0.0000 1.421E+00 0.3035 5.347E-02 0.0114 7.423E-02 0.0159
Th-228 1.573E+00 0.3360 8.561E-03 0.0018 0.000E+00 0.0000 3.309E-03 0.0007 1.844E-04 0.0000 1.452E-05 0.0000
Th-232_ 7.653E-02 0,0163 6.490E-03 0,0014 0,0008+00 0.0000 9 .488E-02 0.0203 3.291E-03 0.0007 4.066E-03 00009
ffffftf fifffffif fftfft Sffffffts fiffff fffffffff frfffif sffffffff ffffff fifffffff ffffff LIfffffff fIffff
Total 2.985E+00 0.6376 1.725E-02 0.0037 0.000E+00 0.0000 1.519E+00 0.3244 5.694E-02 0.0122 7.831E-02 0.0167
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- AEARRRARAAARARAR AAARARRARAARAARA ARAARARAARAANAAN AARKARAARAARRARA AARARRKARAMARAAAR AARRAARRARAAAARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract.
ARRAARA ARKARKAAR ARAARR ARARRARAA ARRARR ARAARAARA RAARAR ARAARRAARA AAAKAK AARKAARAR RAAKAR AAAARAAAR RRAAARA
Ra-228 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232  0,000E+00 0,0000 0,000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0,0000
fiffifs ffffffff fiffff fLfffffis f1ffff Iffffffff fiffff fLIfffffss ffffff fEfffffff ffffff FEfffffff fE1L47
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 10
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Soil
ARARAAARRAAAAARA
mrem/yr fract.
AARRAARAN AAAAAA
0.0036
0.0003
0.0015
Iififs
0.0054

1.699E-02
1.553E-03
6.940E-03

IITIIIIII
2.548E-02

ug};.Pathways*

Bebdrrtichvt 4-H0
_mrem/yr fract.
o LyL o rract.
2.903E+00 0.6200
1.587E+00 0.3389

ffifitf
1.0000

fifffffts
4.682E+00




Summary :

File

Radio-
Nuclide
AAAARAAR
Ra-228
Th-228
Th-232

tifffft
Total

Radio-
Nuclide
ARRRRRA
Ra-228
Th-228
Th 232

Total

Water Independent Pathways
. Inhalation Radon

ARAARAAARAAAARAAR AARKAAARAARARAAA

Jorem/yr fract.  mrem/yr fract. mrem/yr fract.
AAAAZAARA AAAAAA AAAARAARAA AAAAAA ARRARAARA RAARAX
1.628E+00 0.3489 4.383E-03 0.0009 0.000E+00 0.0000
1.094E+00 0.2346 5.956E-03 0.0013 0.000E+00 0.0000
2.571E-01 0,0551 €.895E-03 0,0015 0,000E+00 0,0000
fifffifff fiffff fffffeiff ffffff fiffffffff f1ffff
2.979E+00 0.6386 1.723E-02 0.0037 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t)

e Nater oo Fish o Radon
ARARRRRAAARARAAA AAAARAARARAARARA ARAAARARAAARARAA
Jrem/yr fract. mrem/yr fract. —mrem/yr fract.
AARRARARA AARRAR ARAARAAKA AARKAA AARARRAAK ARARKA
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0,000E+00 0,0000 0.000E+00 0,0000 0,000E+00 0,0000
Ifffftfff fftiff fffffffff fiffff fffffffif ffffif
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.

T« Limit = 30 days 03/06/2002

TCTHNATB.RAD

KMTC 1 pCi/g natural Th in eqlb,

5512 default Kd parameters,

Total Dose Contributions TDOSE(i,p, t)

RESRAD, Version 6.0

As mrem/yr and Fraction of Total Dose At t =
(Inhalation excludes radon)

tcappc?2

Kd for clay layer

for Individual Radionuclides (i) and
1.000E+00 years

eennBERt o Meat
AAKARAARRARAARAR AAARAAARRAAAARAA
mrem/yr fract.  mrem/yr fract.
ARRRRARAR ARRAAR AAAARRARA AAAARR
1.253E+00 0.2685 4.723E-02 0.0101
2.295E-03 0.0005 1.283E-04 0.0000
2.538E-01 0.0544 9.157E-03 0,0020
fifffffff fffifft fffffffff ffffff
1.509E+00 0.3234 5.651E-02 0.0121

for Individual Radionuclides
As mren/yr and Fraction of Total Dose At t =

Water Dependent Pathways

(i) and

1.000E+00 years

ceaaubyant oo Meat
AAAAAANAAAANNAAARN AAAAAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract.
e e &

0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
ITIIITIII IITITII IITIIIXIIIT IIIIIT
0.000E+00 0.0000 O0.000E+00 0.0000
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Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, Kd for clay layer
File TCTHNATB.RAD
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 vears
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat
Radio- AAARRARARAARARAR ARAARAAARARRAAAAA ARARAARARAAAARAAA ARARARAAAAAAAARAR AAAAAAAAARARAARA
Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. nmrem/yr fract.
ARREERR RARAARRAR ARRAAR AAAAAAARA ARRRAAR ARRRRARAR AAARAR AARRRRAAAA ARARAR ARRRARARAR AAAAAR
Ra-228 1.763E+00 0.3804 6.101E-03 0.0013 O0.000E+00 0.0000 9.725E-01 0.2099 3.677E-02 0.0079
Th-228 5.295E-01 0.1143 2.883E-03 0.0006 0.000E+00 0.0000 1.103E-03 0.0002 6.209E-05 0.0000
Th-232  6.740E-01 0,1455 8,204B-03 0.0018 0.000E+00 00000 5.176E-01 0.1117 1.916E-02 0.0041
fEfffff fEff€444f fE444f fffffffff fiffff fffifffff ffffff fffffffff frifif Lffffffff fLfffif
Total 2.966E+00 0.6402 1.719E~-02 0.0037 0.000E+00 0.0000 1.491E+00 0.3219 5.599E-02 0.0121
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat
Radio- AAAARAARARARAARR AARARRAARAARAAAR AARAAARKARAAARAR ARARARRAAARAKARE AAARARKARRARKAAK
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract
AARARAR AAAARAARA AARARR AARAAARAR AAAAAR ARAAKAARR AARKAR ARARRARRA AARAAR AAARARARA AARAAA
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
Th-232 | 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0Q 0.0000
fifffff fifffff8f ffff1f fffffffff ffffff sfifffffff fiffff HLfffffiff fifffdf fffffffff fiffff
Total 0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
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Pathways (p)

o Milk
AAAAAARANARAARARA
mrem/yr fract.
AARAARARR AAAAKA
6.547E-02 0.0140
1.010E-05 0.0000
1,231E-02
ITTITITIITIII
7.779E-02

ITITII
0.0167

Pathways (p)

R .+ 2 S
AAAAAAAADAAARAAA
mrem/yr fract.

0.000E+00
0.000E+00
0.000E+00
fifffifesf
0.000E+0Q0

Pathways (p)

e
AAAAAADRAANNANNARAA
mrem/yr fract.
BAARARAARR AARARA
5.092E-02 0.0110
4.886E~06 0.0000
2.617E-02
tiffff1isf
7.710E-02

Ifffft
0.0166

Pathways (p)

. Milk
R+ rirs SRV
mrem/yr fract.
A Gl el o
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00

IITIXIIIIX
0.000E+00

IIIIII
0.0000

Soil
ARRAAAARAARRAAAR
mrem/yr fract.
AL AU SN LS rd v
1.545E-02 0.0033
1.080E-03 0.0002
8.897E-03
Iffffffit
2.543E-02

IITIIITI
0.0055

(A1l Pathways*
RAARARARKARRARAA
JJorem/yr = fract.
cem/yr - Ira
3.013E+00 0.6459
1.104E+00 0.2366
5.482E-01
fifffffft
4.665E+00

IIIIIT
1.0000

- =
AAAADAAADANRAAAR
mrem/yr fract.
It S S-S ol e
1.255E-02 0.0027
5.229E~04 0.0001
1.226E-02
iffffffft
2.533E-02

IIIIII
0.0055

(ALL Pathways®
AAADRAARARAAARAAA
mrem/yr fract.
ARAABRAAAA ABAAAA
2.841E+00 0.6133
5.340E-01 0.1153
1,257E+00 0,2714

IITIIITIIY IIIIII
4.633E+00 1.0000




*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0
Summary :
File

o oround
AADARDAAAAAADAAAA
fract.
sract.

Radio-

Nuclide mrem/yr

RAD

T« Limit 30 days

03/06/2002

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

Water

., Jmhalation =
AANANDAARAARAAAN
Jorem/yr fract.
AAAAAAAAN AAAAAA

Independent Pathways

g g R2TOD
AAAARAANAAAAANAA
nren/yr  fract,
ARARAARRR AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
ffffifiis
0.000E+00

ITIIII
0.0000

Total Dose Contributions TDOSE(i,p.,t)

As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways
oy lant

Ra-228 1.014E+00 0.2236 4.059E-03 0.0009
Th-228 4.170E-02 0.0092 2.274E-04 0.0001
Th-232  1.870E+00 04121 1,274E-02 0.0028
Tifffff fffffffst fiffff fifffffff fiffff
Total 2. 925E+00 0.6449 1.703E-02 0.0038
Water Fish
Radio~ AAAARRRRARARARAR ARRARKRARAAARARRAA
Nuclide mrem/yr fract. mrem/yr fract.
ARRRARR AAARAAARA AAARAR ARAAARARA RARKAR
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000
Th-232  0.000E+00 0,0000 0,000E+00 0,0000
Tfffftf fifffffft frfffs Ifrifffifsr ffffff
Total  0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent

RESRAD, Version 6.0

Summary :
File TCTHNATB.
_Ground
Radio-
Nuclide mrem/yr
Pieprdvid ety
Ra-228 9.021E-02
Th-228 2.927E-05
Th-232  2.772E+00
fffffff frffrffis
Total 2.862E+00
Water
Radio- e
Nuclide mrem/yr
Pdraviviedvan

RAD

0.020
0.000
0.638

IIIII
0.658

fract.
AAAARARAR AARAAR ARKARRARK ARRAAR RARAKARAK AAARAA ARARARAKA ARARAR AARRKARAR RARKAX

T« Limit = 30 days

KMTC 1 pCl/g natural Th in eglb,

cpnnpadon
REARARARAKARRKAL
JJren/yr

fract.

F-V.9.V.9.¢.4
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tiitfitit fiiftf
0.000E+00 0.0000

pathways.

03/06/2002

5512 default Kd parameters,

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

Water Independent Pathways

_Inhalation

. . -
r fract.
ARRAAARAR AAAAAR AAAAAAARR ARAARA

mrem/yr

8 3.704E-04 0.0001
0 1.605E-07 0.0000
0 1.640E-02 0.0038

i fffffffif ffffff
7 1.677E-02 0.0039

O . o2
ARARAAAARARAKARA
Jrem/yr  fract.
AARBARAAN AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
tttititif fFiiif
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

mrem/yr fract.

_Radon

mrem/yr fract.

tcappc2
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for Individual Radionuclides

IR 0 1 S
AARARARRAARAAAAL
nrem/yvr fract.
ARBRARAARA RARRAA
3.999E-01 0.0882
8.500E-05 0.0000
1.039E+00 0,2291
ffffffffs frffft
1.439E+00 0.3172

for Individual Radionuclides
= 1.000E+01 years

KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, XKd for clay laver
TCTHNATB.

(i) and
1.000E+01 vyears

(Inhalation excludes radon)

TR S
ARAADDAAADARAAAD
mrem/yr fract.

0.0034
0.0000
20,0087
titifs
0.0120

(i) and

L Meat

mrem/yr
AARARARRR
0.000E+00
0.000E+00
9.000E+00
fifffrfis
0.000E+00

fract.
BEAAARR
0.0000
0.0000
0.0000

IIIIII
0.0000

10:15 Page 13

for Individual Radionuclides

o Trant
PV-V-V-V-9-9-9.9.9.9:9.-9.9:9.9.}
mrem/yr fract.
AARRARRAR AARRKA
3.135E~02 0.0072
5.585E~08 0.0000
1.288E+00 0.2963
fffffffff fiffft
1.319E+00 0.3036

for Individual Radionuclides

. Plant 22 se s se ss

mrem/yr fract.

Page 9

mrem/yr fract.
ety € I

0.000E+00
0.000E+00
0.000E+00

ITIITITII
0.000E+00

Kd for clay layver

(i) and
= 3.000E+01 years

{(Inhalation excludes radon)

i reat
AAAAAAAAAAAAAARA
mrem/yr fract.
am et e nakls
1.229E-03 0.0003
3.443E-09 0.0000
5.013E-02 0, Q}lS
80 0 O e
5.136E-02 0.0118

(i) and
= 3.000E+01 years

mrem/yr fract.

Pathways (p)

e L
AAAAADAANNADRAAND
mrem/yr fract.
JOSS YD SLatt.
2.112E-02 0.0047
3.852E-07 0.0000
5,4018-02 0.0119
IIIITIIIIT IIIIII
7.513E-02 0.0166

Pathways (p)

N
AAAAAAADANAANARNA
mrem/yr fract.
ARARRAAAR ARAAAA
0.000E+00 0.0000
0.0000
00 0,0000
ITITIIIT
0.0000

Pathways (p)

TR 5 2, S
AAAAAAAAARARAADARNA
mrenm/yr fract.
AARARARAR AAAAAKN
1.706E-03 0.0004
0.0000
0.0159
I fififf
0.0163

Pathways (p)

NN % 3.

AARARAARAAAARARR
Jprem/yr - fract.
AAAARRAAA AARRAR

LIem/y tract.
ARRARAAAA AARAAA

nrem/yr

0.0012
0.0000

5.549E-03
4.125E-05
1,949E-02

IIIIIITII
2.508E-02

IITIIII
0.0055

(ALl Pathways®
ARARARRARARRKARR
mrem/yr fract.
AARKEKARR ARKRAA
1.460E+00 0.3219
4.206E-02 0.0093
3,034E+00
fiffffffs
4.536E+00

IIIIII
1.0000

- =
AAAANAARRAAAAANAD
mrem/yr fract.
ARAARRRAR ARAAKK
4.723E-04 0.0001
2.911E-08 0.0000
2,425E-02 0.0056
Tffffffff fif1ft
2.472E-02 0.0057

_All Pathways*

ALl Pathways*
 mrem/yr = fract.
AARRARARA ARAARAA




Ra-228
Th-228
Th-232,

IITIIIT
Total

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 00000

e 0 0 0 0 o e
0.000E+00 0.0000

0.000E+00
0.000E+00
0.0008+00

ITIITITII
0.000E+00

0.0000
0.0000
0.0000
11fift
0.0000

*Sum of all water independent and dependent

RESRAD, Version 6.0

Summary :

File

Radio-
Nuclide
BAARRAAR
Ra-228
Th-228
Th-232
fffffft
Total

Radio-
Nuclide
ARARRRR
Ra-228
Th-228
Th-232
fffffit
Total

: TCTHNATB.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i)
As mrem/yr and Fraction of Total Dose At t =
Independent Pathways

cenporound
AAAAAAAAAAAAAAAA
Jrem/yr fract.
RERRARRRE AREAZA
1.504E-05 0.0000
2,.619E-16 0.0000
2.662E+00 0.7109
IITITIIIY ITIIIII
2.663E+00 0.7109

T« Limit
KMTC 1 pCi/g natural Th in eqlb,

30 days

Water

. Iohalation
AARAAAAAARAAAARA
mrem/yr fract.
ARRARRARR AEAARR
6.417E-08 0.0000
1.499E-18 0.0000
1,6198-02 0.0043
ITIITITIITI ITIIIIT
1.619E-02 0.0043

0.0000
0.0000
0.9000

IIITII
0.0000

0,000E+00
0.000E+00
0.000E+00
tifititis
0.000E+00

pathways.

03/06/2002

tcappc2
0.000E+00
0.000E+00
0.000E+0Q

IIIITIIII
0.000E+00

10:15 P

5512 default Kd parameters,

... Radon
R e v - SN

Jorem/yr = fract.
ARARAA

0.0000
0.0000
0,0000
tiffff
0.0000

0.000E+00
0.000E+00
0.000E+00
frifffiff
0.000E+00

Total Dose Contributions TDOSE(i,p,t)

e ater
AAAADDARAAAANAARD
mrem/yr fract.
BARARARER AARARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fiffffiff fififi
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t

U - S,
AAAAAANAARAAAAAA
mrem/yr fract.
pm et n . SheEE
0.0000
0.0000
0.0000
B
0.0000

0.000E+00
0.000E+00
9.0008+00

IITITITIII
0.000E+00

*Sum of all water independent and dependent

RESRAD, Version 6.0

Summary :

File

Radio-
Nuclide

Ra-228
Th-228
Th-232

v

ffrffft

Total

KMTC 1 pCi/g n
TCTHNATB.RAD

T« Limit 30 days
atural Th in eglb,

0.0000 0.000E+00
0.0000 0.000E+00
0.0000 0.,000E+00
ffifff fffffffit
0.0000 0.000E+00
age 14

Kd for clay layer

0.0000
0.0000
0,0000
iffift
0.0000

and

1.000E+02 years
(Inhalation excludes radon)

) Plant Meat
BARARAARRAARAAAR AAAARRRAAAARARAX
Jorem/yr fract.  mrem/yr = fract.
; ; AAAAAA
4.018E-06 0.0000 1.788E-07 0.0000
3.866E-19 0.0000 3.182E-20 0.0000
9.4258-01 0.251¢ 4.178E-02 00112
ffffrffts ffffff fffffffff fiffff
9.425E~01 0.2516 4.178E-02 0.0112
for Individual Radionuclides (i) and

Water Dependent Pathways

N i =2 S
AAANAAANAAADDARAA
mrem/yr fract.
ARl S I bl wiv
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000
IIIITITIIIT IXITIT
0.000E+00 0.0000
pathways.

03/06/2002

1.000E+02 years

cpngaoydDE o Meat
AAAAANANDAAAANADN AAAAAAAAAAAAAAAA
mrem/yr fract. mrem/yr fract.
ARRARAAAA ARARAR AAAARARAAR AAARRR
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.000E+00 0.0000
0.000E£00 00000 0.000E+00 0.0000
IITITIIEII IIIIIT TITITIIIIY IITIIIT
0.000E+00 0.0000 O0.000E+00 0.0000
10:15 Page 15

5512 default KA parameters,

Total Dose Contributions TDOSE(i,p.t)

ARRBRRRARARRARAAAA
mrem/yr fract.
ARAAARRAR AARARA
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000

fifffffff fif1f1
0.000E+00 0.0000

As mrem/yr and Fraction of Total Dose At t =
Water Independent Pathways

_ Inhalation ”

AARRRAAARRKARRRE
mrem/yr fract.
ARAARARAR AAAARK
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000
Ifffffffs f11171
0.000E+00 0.0000

L nadon

s
mrem/yr fract.
b G od s
0.000E+00 0.0000
0.000E+00 0.0000

A S
0.0000

Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction of Total Dose At t

for Indivi

Kd for clay layver

dual Radionuclides

(i) and

3.000E+02 years
{Inhalation excludes radon)

. Plant Meat
ARRARAARARARAAARA AABARAARRARRAAKA
Jorem/yr - fract.  mrem/yr = fract.
AAARAAAAA AAAARA AAAAAAAAA AAAAAA
6.593E-22 0.0000 1.722E-22 0.0000
0.000E+00 0.0000 0,000E+00 0.0000
7,3578-06 0.7365 1,904E-06 0.1906
ftifffiff ffffif fffffffif fiffff
7.357E-06 0.7365 1.904E-06 0.1906

for Indivi

Page 10

dual Radionuclides

(i) and

3.000E+02 years

0.0000
0.0000
tiffif
0.0000

0.000E+00
0.000E+00
9.000E+00

IIITIIIIII
0.000E+00

Pathways (p)

IR <523 S,
ARAKARKRARRAKAKA
qrem/yr

fract.

0.0000
0.0000
0,0156
fffiff
0.0156

2.517E-07
2.511E-21
5,848E-02
fffffifft
5.848E-02

Pathways (p)

o L
AAAAAAAAANADADAD
mrem/yr fract.
ARAAARRAR AAREAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00

tifffiffs ffffitf
0.000E+00 0.0000

Pathways (p)

Mk
AAAARBAAAAARARAAA
mrem/yr fract,
D Sl v
6.632E-23 0.0000
0.000E+00 0.0000
7.283E-07 0.0729
0 0 0 0 e
7.283E-07 0.0729

Pathways (p)

0.0288
0.0000
fiffftf
1.0000

1.253E-01
2.951E-05
4.2208:00

IITIIIITIII
4,345E+00

g SORL
AAAAAARANARAADAA
mrem/yr fract.
Syl o Liatbt.
8.177E-08 0.0000
2.718E-19 0.0000
2.386E-02 0,0064
fffffffrf ffff1s
2.386E-02 0.0064

(ALl Pathways*
AAAAAAADNARDNAARA
mrem/yr fract.
ARARRARAR ARARAR
1.963E-05 0.0000
2.641E-16 0.0000
3.745E+00 1.0000
fffiffiff fiff1f
3.745E+00 1.0000

DU -S> S
AAAAAAAAAARAAANA
mrenm/yr fract.
AAAARARAR RARRAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fifffffff {11t
0.000E+00 0.0000




Ra-228 0.000E+00 0.0000
Th-228 0.000E+00 0.0000
Th-232 0.000E+00 0.0000

0.000E+00C 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

ST

tcappc2

Water Dependent Pathways

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Page 11

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

Water Fish Radon Plant Meat Milk 211 Pathways*
Radio- AAARAARRAARRARRA AAAAARARKARAAAAR ARAAAARAARKARRAARN AARARKARKAARARAR AAAARKARKARAAAKA AAKARKAARKAARKAR AAKAARARAAREARARA
Nuclide mrem/yr fract. mrem/yr fract, nrem/yr fract nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRARAA ARARAARAR ARARAR ARARARRAR ARRKARKA ARRAAARAR AARAAA AAARARARAA AAAAAA AAARAKARA AARAAR ARARRAARA AARARR ARAARAAAR ARARKA
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 8.978E-22 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232, 0.000E+00 0,0000 0,000E+00 0,0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+0Q 0.0000 ©0.000E+D0 0.0000 9.988E-05 1.0000
fiffffs fifffffff ffff4F Lffffffds ffffff ffffiffif fiffffi fffffifif fiffff frfffffff ffffff ILffffffff fiffff +fffffffff fifiitf
Total 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 9.988E-06 1.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 16
Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default Kd parameters, K& for clay layer
File TCTHNATB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As nmrem/yr and Fraction of Total Dose At t = 4.810E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAARAARKAARAAAN AAAAAKAAKARKAARA AKARRAARARMARAAR ARARARRARRARAARA AARRARRAARARRKAAR AAARAARAAARAARRR AARRAARRAARKAAAX
Nuclide mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARARAR ARKAARAAR AARAAR ARAARAARA ARARAR AARAAAARR ARAARAA ARARAAAAA AARAAR AAAAAAARR ARAAAR ARARAAARR AARARA ARKRRAAAR AAKARR
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 00,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-232 0.000E+00 0.0000 0,000E+00 0,0000 0.000E+00 0,0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fifffff fEELEF80F L7 FF ffffLff7T fiffff ffffffffr fiffff fIffffiff ffffff fifffffsf fiffff fLfffffff fififf fifffffff ffffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 4.810E+02 years
Water Dependent Pathways
Watexr Fish Radon Plant Meat Milk All pPathways*
Radio- AARAAAARRRARAAAR ARAAMARAARARARAR ARRKAARARARRKAAR ARARRARRRAARARKAR ARARRARKRAARARAAR AARRRAAARARKAAAR ARARARRRRARAAARA
Nuclide mrem/yvr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARRARR ARAARARAA ARAARA AAAKARKAR ARRKAAK ARAAARAAR AAAKAR AAAAAARAA AARARR AAARAARAA RARRAR ARARRAARA ARAARA AARARKAARR ARRAAR
Ra-228 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.CO00E+00 0.0000
Th-232 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
fiffies ffffffffF fEFFFf SfffL8FFF fEFf4F Lff718897 fif0fT frfffffif ffffff fEfffffff fiffiff fffffffff fffiff ILfffffffr fifffs
Total 0.000E+00 0.0000 0.000E+00C 0.0000 0.000E+00 0.0000 0.000E+00 00,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 17
Summary : KMTC 1 pCi/g natural Th in eqlb, 5512 default K4 parameters, Kd for clay layer
File : TCTHNATB.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 7.940E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant ' Meat Milk Soil
Radio- AARKARARAARARARK ARAKAKAKARARAAAR ARARARARARARARAR AARAKARAKARARARA ARAKARARAAKAKARA ARARARAKARKAKAAR AARAKARARAARRARA
Nuclide Jmrem/yr fract. mrem/yr fract, nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
BARRARA AAKAAKRAR ABAARAAAR ARARAR ARARRARAR ARARAA AAARAAAAA ARKARAA AAAAAAAAR ARARRAR AARARAAAR ARAARAR ARARARARR AARAAK

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000




,,,,,,,,,,,,,,,,,,,,,,,,,,, Lz PRV

tiiftfd tifffffss fiffff fffffffff fiffft foffffffd ffffff fififffff fiffff fffffifff ffffff fffffffff fiffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 7.940E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- ARRRAAARARAAARAR AARAAARRRAARAAAR ARKAAARRARRARAAR ARARKAAARARAARAAR AAAARAAARAKARARAR AARAARARRAAAAAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nren/yr fract.
ARRAARR ARAARAAAR AARRKAAR AARAARRAR ARAARE ARARAAAAA AARAAR AAAARRRRAR ARRAAR ARKAAKAAR AARARR AAARAARAA ARARAA
Ra-228 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-228 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Th-232_ 0.000E+00 0,0000 0.000E:00 0,0000 0,000E+00 0,0000 0,000E£00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
fifffft fiffffsis ffifff FfEffffefs ffffff ffffffisd firffr fffffffif ffffif fiffffiff fiffff fxfffffff fIffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.

03/06/2002 10:15 Page 18
5512 default Kd parameters, Kd for clay layer

RESRAD, Version 6.0 T« Limit = 30 days
Summary : KMTC 1 pCi/g natural Th in eqlb,
File : TCTHNATB.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
(mrem/yr)/(pCi/g)
1.000E+02 3.000E+02 4.810E+02 7.940E+02

DSR(3,t)
0.000E+00 1.000E+00 3.000E+00 1,000E+01 3.000E+01 1
ARRKARARRA RARRARRAR AARARARAR AARAARARA

Parent Product Branch
L) (3) Fraction* t=
ARRARRA RAARARAR ARARREARR

(ALl Pathways*
AAAAAAAANAAANAAAD
nrem/yr fract.
GRS YL S iee
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
tffrfftff fifffs
0.000E+00 0.0000

Ra-228 Ra-228 1.000E+00 5.219E+00 4.602E+00 3.579E+00 1.485E+00 1.200E-01 1.757E-05 1.787E-21 0.000E+00 0.000E+00
Ra-228 Th-228 1.000E+00 5.877E-01 1.423E+00 2.103E+00 1,435E+00 1.307E-01 2.170E-05 8.762E-24 0.000E+00 0.000E+00
Ra-228 &DSR(3) 5.806E+00 6.026E+00 5.683E+00 2,920E+00 2.507E-01 3.927E-05 1.796E-21 0.000E+00 0.000E+00
Th-228 Th-228 1.000E+00 3.174E+00 2.208E+00 1,068E+00 8.413E-02 5.903E-05 5.283E-16 0.000E+00 0.000E+00 0.000E+00
Th-232 Th-232 1.000E+00 5.147E-02 5.136E-02 5.114E-02 5.038E-02 4.823E-02 4.098E-02 1.459E-07 0.000E+00 0.000E+00
Th-232 Ra-228 1.000E+00 3,083E-01 8.947E-01 1.869E+00 3.826E+00 4.899E+00 4.099E+00 1,976E-05 0.000E+00 0.000E+00
Th-232 Th-228 1.000E+00 2.466E-02 1.504E-01 5.948E-01 2.192E+00 3.493E+00 3.350E+00 7.427E-08 0.000E+00 0.000E+00
Th-232  &DSR(3) ... . . ... 3.844E-01 1.096E+00 2.515E+00 6.068E+00 8.439E+00 7,491E+00 1.998E-05 0,000E+00 0,000E+0Q
fifffff ffffirf fffffffff 111171111 171177 11F f11171eff T1fFfIfif 11373 £11F fIF77747F F1T1ffeF f1fftfit fitiifiss
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* . BRF(j).
The DSR includes contributions from associated (half-life & 30 days) daughters.
Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 25 mrem/yr
Nuclide
(i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01  3.000E+01  1.000E+02 3.000E+02 4.810E+02  7.940E+02
ARAREAR ARRARARAE  ARAARRARA  RARAARAAR  ARAAAAAAR  AARRARRAR  AAAARKARR  AAAAARARA  ARRRRAAAR  ARAARARAR
Ra-228 4.306E+00 4.149E+00  4.399E+00 8.562E+00 9.973E+01  6.366E+05 *2.726E+14 *2.726E+14 *2.726E+14
Th-228 7.877E+00  1.132E+01  2.341E+01 2.972E+02  4.235E+05 *8.192E+14 *8.192E+14 *8.192E+14 *8.192E+14
Th-232 6.504E+01  2.280E+01  9,941E+00  4.120E+00  2,962E+00  3,338E+00 *1,096E+05 *1.096E+05 *1.096E+05
fifffit t13iti1dt  fifftifir  FERffifff  ffffiffif  fitffffif  Fitififft  fiffffffr  fififffft  tififfift
*At specific activity limit
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide 1Initial tmin DSR(i,tmin) G(i,tmin) DSR(i, tmax) G(i,tmax)
LAL) o pCi/g o lyears) {pCi/g) {pCi/g)
AAAANAA ARARARAARRAAAAAR ARAAAAAARA AAXAKRARR AAARRAAAR AAAAARAKA
Ra-228 5.000E-01 1.157 11 0.002 6.029E+00 4.146E+00 5.806E+00 4.306E+00
Th-228 5.000E-01 0.000E+00 3.174E+00 7.877E+00 3.174E+00 7.877E+00
Th-232 5.000E-01 35.06 §i 0.07 8.472E+00 2.951E+00 3.844E-01 6.504E+01

Page 12




tcappc2

fifffrf fifffiffs fifffffffffiffifd fffffffff fffffiffr ffffifffr fifffffif

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:15 Page 19
Summary : KMTC 1 pCi/g natural Th in eglb, 5512 default Kd parameters, Kd for clay layer
File : TCTHNATB.RAD

Individual Nuclide Dose Summed Over All Pathways

Parent Nuclide and Branch Fraction Indicated

Nuclide Parent BRF (1) DOSE(j,t), mrem/vr
(3) . (i) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1,000E+02 3,000E+02 4,810E+02 7.940E+02
ABARARR AARAARR ARAAABRARA ARRARARAR ARAARRAAAR AARRAAARA ARARARAAA ARAARRAAA ARAAARAAA ARARAAARAA AARAAAARR ARAARAAAR
Ra-228 Ra-228 1.000E+00 2.609E+00 2.301E+00 1.790E+00 7.423E-01 5.998E-02 8.784E-06 8.935E-22 0.000E+00 0.000E+00
Ra-228 Th-232 1.000E+00 1.541E-01 4.473E-01 9.345E-01 1.913E+00 2.449E+00 2.050E+00 9.878E-06 0.000E+00 0.000E+00
Ra-228 &DOSE(3): 2.763E+00 2.749E+00 2.724E+00 2.655E+00 2.509E+00 2.050E+00 9.878E-06 0.000E+00 0.000E+00
Th-228 Ra-228 1.000E+00 2.938E-01 7.117E-01 1.052E+00 7.177E-01 6.536E~02 1.085E-05 4.381E-24 0.000E+00 0.000E+00
Th-228 Th-228 1.000E+00 1.587E+00 1.104E+00 5.340E-01 4.206E-02 2.951E-05 2.641E-16 0.000E+00 0.000E+00 0.000E+00
Th-228 Th-232 1.000E+00 1.233E-02 7.521E-02 2.974E-01 1.096E+00 1.746E+00 1.675E+00 3.714E-08 0.000E+00 0.000E+00

Th-228 &DOSE(j) : 1.893E+00 1.891E+00 1.883E+00 1.856E+00 1.812E+00 1.675E+00 3.714E-08 0.000E+00 0.000E+00
Th-232 Th-232 1,0008400.  2,574E-02 2,568E-03 2,9678-02 2.5198-02 2,411E-02 2.049E-02 7 294E-08 0.000E:00 0.000E+00.
fffffff fffffft ffffffffs 5 00 00 5 S 0 0 A 0 0 D 0 5 9 A 1 9 0 0 0 00 0 T 1 0 0 0 O 0 0 A 1

BRF (i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (i) S(j.t), pCi/g
(j) (1) t= 0.000E+00 1.000E+00 3.000E+00 1. OOOE+01 3 OOOE+01 1. OOOE+02 3 000E+02 4 8lOE+02 7. 940E+02
Ra-228 Ra-228 1.000E+00 5.000E-01 4.418E-01 3.449E-01 1.451E-01 1.221E-02 2.114E-06 3.780E-17 7.095E-27 1.065E-43
Ra-228 Th-232 1.000E+00 0.000E+00 5.668E-02 1.509E-01 3.447E-01 4.699E-01 4.653E-01 4.212E-01 3.848E-01 3.292E-01
Ra-228 &S(3): 5.000E-01 4.985E-01 4.959E-01 4.898E-01 4.821E-01 4.653E-01 4.212E-01 3.848E-01 3.292E-01
Th-228 Ra-228 1.000E+00 0.000E+00 1.424E-01 2.676E-01 1.997E-01 1.849E-02 3.204E-06 5.729E-17 1.075E-26 1.626E-43
Th-228 Th-228 1.000E+00 5.000E~01 3.479E-01 1.684E-01 1.328E-02 9.374E-06 8.752E-17 0.000E+00 0.000E+00 0.000E+00
Th~228 Th-232 1.000E+00 0.000E+00 9.309E-03 6.190E-02 2.783E~01 4.637E~01 4.653E-01 4.212E-01 3.848E-01 3.292E-01
Th-228 &S{(j): 5.000E-01 4.995E-01 4.979E-01 4.913E-01 4.822E-01 4.653E-01 4,212E-01 3.848E-01 3.292E-~01
Th-232  Th-232 1,000E+00  5,000E-01 4,998E-01 4,993E-01 4.975E-01 4,9265-01 4,757E-01 4,306E-01 3,934E-01 3.366E-01
1ifffff fffffit fififtiit 80850 10 5 0 2 S e 000 9 9 9 2 5 0 O 01 0 0 0 O 0 0 e 0 A
BRF(i) is the branch fraction of the parent nuclide.
ORESMAINS5 .EXE execution time = 3.33 seconds
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Attachment 3

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 1
Summary : KMTC 1 pCi/g total U in eglb to U-234, 5512 default K4 parameters, Kd for clay
File : TCUNEQ3C.RAD
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Summary : KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters, Kd for clay
File : TCUNEQ3C.RAD

Doge Conversion Factor (and Related) Parameter Summary
File: 92890566.LIB

3 3 Current 3 3 Parameter
Memu * oo PATEmeter 2 Value 0 Default G Name
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 3 Ac-227+D 3 2.040E+00 * 6.720E+00 3 DCF2( 1)
B-1 3 Pa-231 3 5.180E-01 3 1.280E+00 * DCF2( 2)
B-1 3 Pb-210+D 3 4.070E-03 3 1.380E-02 3 DCF2( 3)
B-1 3 Po-210 2 1.220E-02 3 9.400E-03 3 DCF2{ 4)
B-1 3 Ra-226+D 3 1.300E-02 * 8.600E-03 2? DCF2( 5)
B-1 3 Th-230 3 5.180E-02 * 3.260E-01 3 DCF2( 6)
B-1 3 U-234 3 1.300E-02 ? 1.320E-01 3 DCF2( 7)
B-1 3 U-235+D 3 1.150E-02 2 1.230E-01 ® DCF2( 8)
B-1 3 U-238+D 3 1.070E-02 * 1.180E-01 3 DCF2( 9)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 Ac-227+D 3 4.070E-03 3 1.480E-02 3 DCF3( 1)
D-1 3 Pa-231 3 2.630E-03 3 1.060E-02 3 DCF3( 2)
D-1 3 Pb-210+D 3 2.560E-03 3 5.370E-03 3 DCF3( 3)
D-1 3 Po-210 3 4.440E-03 3 1.900E-03 3 DCF3{ 4)
D-1 3 Ra-226+D 3 1.040E~03 * 1.330E-03 3 DCF3( 5)
D-1 3 Th-230 3 7.780E-04 ? 5.480E-04 3 DCF3( 6)
D-1 3 U-234 3 1.810E-04 2 2.830E-04 3 DCF3( 7)
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tcappc3
D-1 3? U-235+D 3 1.740E-04 3 2.670E-04 * DCF3( 8)
D-1 3 U-238+D 3 1.670E-04 * 2.690E-04 3 DCF3( 9)
3 3 3 3

D-34 3 Food transfer factors: 3 3 3

D-34 ? Ac-227+D , plant/soil concentration ratio, dimensionless 3 2.500E-03 3 2.500E-03 * RTF( 1,1)
D-34 3 Ac-227+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 2.000E~-05 * 2.000E-05 ®* RTF( 1.,2)
D-34 3 Ac-227+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 2.000E-05 * 2.000E-05 2 RTF( 1,3)
D_34 3 3 3 3

D-34 3 Pa-231 ., plant/soil concentration ratio, dimensionless 3 1.000E-02 3 1.000E-02 3 RTF( 2,1)
D-34 3 Pa-231 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5,000E-03 3 5.000E-03 3 RTF{ 2,2)
D-34 3 Pa-231 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5,000E-06 3 5.000E-06 3 RTF{ 2,3)
D_34 3 3 3 3

D-34 3 Pb-210+D , plant/soil concentration ratio, dimensionless 3 1,000E-02 3 1.000E-02 3 RTF( 3,
D-34 3 Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 8.000E-04 3 8.000E-04 2 RTF{ 3,2)
D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) 3 3,000E-04 3 3.000E-04 * RTF{( 3,3)
D_34 3 3 3 3

D-34 3 Po-210 , plant/soil concentration ratio, dimensionless 3 1.000E~03 * 1.000E-03 ®* RTF( 4,1)
D-34 3 Po-210 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 5.000E-03 3 5.000E-03 3 RTF{ 4,2)
D~34 3 Po-210 , milk/livestock-intake ratio, (pCi/L)/(pCi/d4d) 3 3.400E-04 3 3.400E-04 * RTF{ 4,3)
D_34 3 3 3 3

D-34 3 Ra-226+D , plant/soil concentration ratio, dimensionless 3 4.000E-02 * 4.000E-02 3 RTF( 5,1)
D-34 3 Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/4d) 3 1.000E-03 * 1.000E~-03 * RTF( 5,2)
D-34 3 Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 ?* 1.000E-03 2* RTF( 5,3)
D_34 3 3 3 3

D-34 3 Th-230 , plant/soil concentration ratio, dimensionless 3 1,000E-03 * 1.000E-03 3 RTF( )
D-34 * Th-230 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 1.000E-04 3 1.000E-04 3 RTF( 6,2)
D-34 3 Th-230 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 5.000E-06 3 5.000E-06 3 RTF( 6,3)
D-34 3 3 3 3

D-34 3 U-234 , plant/soil concentration ratio, dimensionless 3 2,.500E-03 3 2.500E-03 ?* RTF( )
D-34 3 U-234 , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 3 3.400E-04 3 RTF( 7,2)
D-34 3 U-234 , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 3 6.000E-04 3 RTF({ 7,3)
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 3

Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default Kd parameters, Kd for clay

File : TCUNEQ3C.RAD

Dose Conversion Factor (and Related) Parameter Summary (continued)
File: 92890566.LIB
3 3 Current 3 3  Parameter
} Default 3 - Neme .

Menu - s s g DORAMGET s Value

.000E+02
.000E+02

Pb-210+D , fish
Pb-210+D , crustacea and mollusks

3.000E+02
1.000E+02

=W

BIOFAC( 3,1)
BIOFAC( 3,2

D-34 3 U-235+D , plant/soil concentration ratio, dimensionless 3 2,500E-03 3 2.500E-03 3 RTF( 8,1)
D-34 3 U-235+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/q) 3 3,400E-04 * 3.400E-04 3 RTF( 8,2)
D-34 3 U-235+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 3 6.000E-04 3 RTF( 8,3)
D-34 3 3 3 3
D-34 3 U-238+D , plant/soil concentration ratio, dimensionless 3 2,.500E-03 3 2.500E-03 ® RTF( 9,1
D-34 3 U-238+D , beef/livestock-intake ratio, (pCi/kg)/(pci/d) 3 3.400E-04 2 3.400E-04 * RTF( 9,2)
D-34 3 U-238+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 6.000E-04 3 6.000E-04 * RTF( 9,3)
3 3 3 3
- 3 Biocaccumulation factors, fresh water, L/kg: 3 3 3
-5 3 Ac-227+D , fish 3 1,500E+01 3 1.500E+01 3 BIOFAC( 1,1)
- 3 Ac-227+D , crustacea and mollusks * 1.000E+03 * 1.000E+03 3 BIOFAC{ 1,2)
- 3 3 3 3
3 Pa-231 , fish 3 1.000E+01 3 1.000E+01 3 BIOFAC( 2,1)
- 3 Pa-231 , crustacea and mollusks 3 1,100E+02 * 1.100E+02 3 BIOFAC( 2,2)
3 3 3 3
3 3 3 3
3 3 3 3
3 3 3 3

UUUUU'UUUUU
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D-5 3 Po-210 , fish 3 1,000E+02 3 1.000E+02 3 BIOFAC( 4,1)
D-5 3 Po-210 , crustacea and mollusks 3 2,000E+04 * 2.000E+04 3 BIOFAC({ 4,2)
D..S 3 3 3 3

D-5 3 Ra-226+D , fish 3 5,000E+01 3 5.000E+01 3 BIOFAC( 5,1)
D-5 3 Ra-226+D , crustacea and mollusks 3 2.500E+02 3 2.500E+02 * BIOFAC({ 5,2)
D_S 3 3 3 3

D-5 3 Th-230 , fish 3 1_.000E+02 * 1.000E+02 * BIOFAC( 6,1)
D-5 * Th-230 , crustacea and mollusks 3 5.000E+02 3 5.000E+02 3 BIOFAC{ 6,2)
D_S 3 3 3 3

D-5 3 U-234 , fish 3 1.000E+01 3 1.000E+01 3 BIOFAC( 7,1)
D-5 3 U-234 , crustacea and mollusks 3 6.000E+01 3 6.000E+01 3 BIOFAC( 7,2)
D__S 3 3 3 3

D-5 3 U-235+D , fish 3 1.000E+01 3 1.000E+01 3 BIOFAC( 8,1)
D-5 3? U-235+D , crustacea and mollusks 3 6.000E+01 3 6.000E+01 3 BIOFAC( 8,2)
D..5 3 3 3 3

D-5 3 U-238+D , fish 3 1.000E+01 3 1.000E+01 3 BIOFAC( 9,1)
D-5_ U-238+D_, crustacea and mollusks . . . . . _ eieieiss ) B.000EZOL > 6.000E+01 ° BIOFAC( 9,2)
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIiIIIIIIIIIIIIIIIIIIIIIIIIII
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Summary : KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters, Kd for clay

File : TCUNEQ3C.RAD

Site-Specific Parameter Summary
3 User 3 3 Used by RESRAD 3 Parameter

. Default * (If different from user input) >  Name

AADRRAAR

.000E+04

3

3 3

3 Area of contaminated zone (m**2) 21 3 1.000E+04 3 —-—— 3 AREA

3 Thickness of contaminated zone (m) 3 3.000E-01 3 2.000E+00 3 - 3 THICKO

3 Length parallel to aquifer flow (m) 3 1.000E+02 3 1.000E+02 3 -—= 3 LCZPAQ

3 Basic radiation dose limit (mrem/yr) 3 2.500E+01 3 2.500E+01 3 -—— 3 BRDL

3 Time since placement of material (yr) 3 2.000E+01 3 0.000E+00 3 -— 37T

3 Times for calculations (yr) 3 1.000E+00 3 1.000E+00 3 -—- 3 T( 2)

3 Times for calculations (yr) 3 3.000E+00 3 3.000E+00 3 -— 3T( 3)

3 Times for calculations (yr) 3 1.000E+01 3 1.000E+01 3 -—- 3T 4)

3 Times for calculations (yr) 3 3.000E+01 3 3.000E+01 3 -—- 3 T( 5)

3 Times for calculations (yr) 3 1.000E+02 ? 1.000E+02 3 -— 3T( 6)

: Pimes for calculations (yr) 3 3.000E+02 * 3.000E+02 ? -—- 3 T( 7)

3 Times for calculations (yr) 3 4.810E+02 3 1.000E+03 3 - 3 T( 8)

3 Times for calculations (yr) 3 7.940E+02 3 0.000E+00 3 - 3 T( 9)

3 Times for calculations (yr) 3 not used 3* 0.000E+00 3 -—= 3 T{(10)

3 3 3 3 3
R012 3 Initial principal radionuclide (pCi/g): Ac-227 * 2.250E-02 * 0.000E+00 3 --- 381( 1)
R012 3 Initial principal radionuclide (pCi/g): Pa-231 2 2.250E-02 * 0.000E+00 3 -— 381( 2)
R012 3 Initial principal radionuclide (pCi/g): U-234 3 4.890E-01 * 0.000E+00 3 -—- 381( 7
R012 3 Initial principal radionuclide (pCi/g): U-235 3 2.250E-02 2 0.000E+00 3 --- 3 S1( 8)
RO12 3 Initial principal radionuclide (pCi/g): U-238 3 4.890E-01 * 0.000E+00 ? - 2 81( 9)
R012 3 Concentration in groundwater (pCi/L): Ac-227 3* not used 3 0.000E+00 ° --- P wli( 1)
R012 ?* Concentration in groundwater (pCi/L): Pa-231 ? not used 3 0.000E+00 3 -—- 3 Wl( 2)
R012 3 Concentration in groundwater (pCi/L) U-234 3 not used 3 0.000E+00 2 - PWL(T)
R012 ? Concentration in groundwater (pCi/L): U-235 3 not used * 0.000E+00 3 - 3 W1( 8)
R012 ? Concentration in groundwater (pCi/L) U-238 3 not used 3 0.000E+00 3 -—- 3 Wl( 9)

3 3 3 3 3
R013 * Cover depth (m) 3 0.000E+00 * 0.000E+00 * - 3 COVERO
RO13 3 Density of cover material (g/cm**3) 3 not used 3?* 1.500E+00 3 - 3 DENSCV
R013 2 Cover depth erosion rate (m/yr¥) 3 not used 3 1.000E-03 3 ——— 3 VeV
RO13 3 Density of contaminated zone (g/cm**3) 3 1.630E+00 3 1.500E+00 3 - 3 DENSCZ
R013 3 Contaminated zone erosion rate (m/yr) 3 1,000E-03 3 1.000E-03 3 —— 3 vCzZ
R0O13 3 Contaminated zone total porosity 3 3.000E-01 * 4.000E-01 3 - 3 TPCZ
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RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
ROL3
RO13
RO13
RO13

RO14
RO14
RO14
RO14
RO14

RESRAD, Version 6.0

Summary : KMTC 1 pCi/g total U in eglb to U-234, 5512 default Kd parameters,
File TCUNEQ3C.RAD
Site-Specific Parameter Summary (continued)
3 User 3 3
. parameter L roput o °  Default  *

L T P P P X S I I P )

WoW W W ww W koW WMWK WL W W W W WY W W W LW WD W

tcappc3
Contaninated zone field capacity 3 2.000E-01 ® 2.000E-01
Contaminated zone hydraulic conductivity (m/yr) 3 1.000E+01 3 1.000E+01
Contaminated zone b parameter 3 5.300E+00 3 5.300E+00
Average annual wind speed (m/sec) 3 2.000E+00 3 2.000E+00
Humidity in air (g/m**3) 3 not used 3 8.000E+00
Evapotranspiration coefficient 3 5.000E-01 3 5.000E~01
Precipitation (m/yr) 3 1.000E+00 * 1.000E+00
Irrigation (m/yx) 3 7.600E-01 3 2.000E-01
Irrigation mode 3 overhead 3 overhead
Runoff coefficient 3 2,000E-01 3 2.000E-01
Watershed area for nearby stream or pond (m**2) 3 1.000E+06 * 1,000E+06
Accuracy for water/soil computations * 1.000E~03 3 1,000E-03
3 3
Density of saturated zone (g/cm**3) 3 1.630E+00 * 1.500E+00
Saturated zone total porosity 3 3.000E-01 3 4.000E-01
Saturated zone effective porosity 3 2.000E-01 3 2.000E-01
Saturated zone field capacity 3 2.000E-01 * 2.000E-01
Saturated zone hydraulic conductivity (m/yx) 3 7.000E+01 3 1.000E+02
T« Limit = 30 days 03/06/2002 10:16 Page 5

Saturated zone hydraulic gradient
Saturated zone b parameter

Water table drop rate (m/yr)

Well pump intake depth (m below water table)
Model: Nondispersion (ND) or Mass-Balance (MB)
Well pumping rate (m**3/yr)

Number of unsaturated zone strata

Unsat. zone 1, thickness (m)

Unsat, zone 1, soil density (g/cm**3)

Unsat. zone 1, total porosity

Unsat. zone 1, effective porosity

Unsat. zone 1, field capacity

Unsat. zone 1, soil-specific b parameter
Unsat. zone 1, hydraulic conductivity (m/yr)
Unsat. zone 2, thickness (m)

Unsat. zone 2, soil density (g/cm**3)

Unsat. zone 2, total porosity

Unsat. zone 2, effective porosity

Unsat. zone 2, field capacity

Unsat. zone 2, soil-specific b parameter
Unsat. zone 2, hydraulic conductivity {(m/yr)

Distribution coefficients for Ac-227
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cn**3/g)

Leach rate (/yr)
Solubility constant

3
A
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

2.000E-02
not used
0.000E+00
1.000E+01
ND

2.500E+02

.000E+00
.630E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

PUNNWE PN

.660E+00
.630E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

PO wWR N

.200E+02
.200E+02
.400E+03
.200E+02
.000E+00
.000E+00

OO DN

2.000E-02
5.300E+00
1.000E-03
1.000E+01
ND

2.500E+02

.000E+00
.500E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

[l 83 I G R Vo g

.000E+00
.500E+00
.000E~01
.000E-01
.000E-01
.300E+00
.000E+01

PUONoNREPO

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

OO NNNN
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Kd for clay

Used by RESRAD
rom user input)

3.796E-03
not used

WOW W W WM B W W W R W W W W W W W

FCC2
HCCZ
BCZ
WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ

Parameter

NS

H(1l)
DENSUZ (1)
TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ (1)
HCUZ (1)

H(2)
DENSUZ (2)
TPUZ (2)
EPUZ (2)
FCUZ (2)
BUZ(2)
HCUZ (2)

DCNUCC (
DCNUCU {
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK (

o e
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R0O16 * Distribution coefficients for Pa-231 3 3 3 8

RO16 ? Contaminated zone (cm**3/g) 3 5,100E+02 3 5.000E+01 3 - 3 DCNUCC( 2)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 5.100E+02 3 5.000E+01 3 -—- 3 DCNUCU( 2,1)
RO16 3 Unsaturated zone 2 (cm**3/g) 3 2.700E+03 3 5.000E+01 3 -—= ¥} DCNUCU( 2,2)
RO16 2 Saturated zone (cm**3/g) > 5.100E+02 * 5.000E+01 3 --- 3 DCNUCS( 2)
RO16 3 Leach rate (/yr) > 0.000E+00 * 0.00QE+00 3 3.127E-03 3 ALEACH( 2)
ROl6 3 Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 2)

3 3 3 3 3
R016 * Distribution coefficients for U-234 3 3 3 3
RO16 * Contaminated zone (cm**3/g) 3 1.500E+01 3 5.000E+01 ? -——- 3 DCNUCC({ 7}
RO16 * Unsaturated zone 1 (cm**3/g) 3 1.500E+01 3 5,000E+01 3 -—— 3 DCNUCU( 7,1)
RO16 2 Unsaturated zone 2 (cm**3/g) 3 1.600E+03 * 5,000E+01 3 -—- 3 DCNUCU( 7,2)
RO16 3 Saturated zone (cm**3/g) 3 1.500E+01 3 5.000E+01 3 -— * DCNUCS( 7)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 1.053E-01 3 ALEACH( 7)
RO16 3 Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 7)
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Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default Kd parameters, Kd for clay
File : TCUNEQ3C.RAD
Site-Specific Parameter Summary (continued)

3 3 User 3 3 Used by RESRAD 3  Parameter
Menu > cyngROEAmEtEr o o Jopat 0 Defaule 0 (If different from user input) S Name
R016 ? Distribution coefficients for U-235 3 3 3 3
RO16 3 Contaminated zone (cm**3/g) 3 1.500E+01 3 5.000E+01 3 -——= 3 DCNUCC( 8)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 1.500E+01 3 S5.000E+01 3 - 3 DCNUCU( 8,1)
RO16 3 Unsaturated zone 2 (cm**3/g) 3 1.600E+03 3 5.000E+01 3 -— 3 DCNUCU({ 8,2)
RO16 3 Saturated zone (cm**3/g) 3 1.500E+01 * 5.000E+01 3 ——— 3 DCNUCS({( 8)
RO16 3 Leach rate (/yx) 3 0.000E+00 3 0.000E+00C 3 1.053E-01 3 ALEACH( 8)
RO16 ? Solubility constant 3 0.000E+00 * 0.000E+00 ° not used 3 SOLUBK({ 8)

3 3 3 3 3
R016 * Distribution coefficients for U-238 3 3 3 3
RO16 * Contaminated zone (cm**3/g) 3 1.500E+01 * 5.000E+01 3 -— 3 DCNUCC( 9)
RO16 3 Unsaturated zone 1 (cm**3/g) * 1.,500E+01 3 5.000E+01 3 --- * DCNUCU( 9,1)
RO16 * Unsaturated zone 2 (cm**3/g) 3 1.600E+03 3 5.000E+01 3 - 3 DCNUCU( 9,2)
RO16 * Saturated zone (cm**3/g) * 1.500E+01 ® 5.000E+01 * -—- 3 DCNUCS( 9)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 3 1.053E-01 3 ALEACH( 9)
RO16 3 Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 9)

3 3 3 3 3
R016 * Distribution coefficients for daughter Pb-210 3 3 3 3
R016 *  Contaminated zone (cm**3/g) 3 2.700E+02 * 1.000E+02 3 --- 3 DCNUCC( 3)
RO16 * Unsaturated zone 1 (cm**3/g) * 2.700E+02 % 1.000E+02 3 - 3 DCNUCU( 3,1)
RO16 3 Unsaturated zone 2 (cm**3/g) 3 5.500E+02 * 1.000E+02 3 -——— 3 DCNUCU({ 3,2)
RO16 3 Saturated zone (cm**3/g) 3 2.700E+02 * 1.000E+02 3 - v 3 DCNUCS({( 3)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ° 5.904E-03 3 ALEACH( 3)
RO16 3 Solubility constant 3 0.000E+00 * 0.000E+00 2 not used 3 SOLUBK( 3)

3 3 3 3 3
R016 * Distribution coefficients for daughter Po-210 3 3 3 3
RO1l6 * Contaminated zone (cm**3/g) 3 1.500E+02 3 1.000E+0Q1 * - 3 DCNUCC( 4)
RO16 3 Unsaturated zone 1 (cm**3/g) 3 1.500E+02 * 1.000E+01 3 ——— 3 DCNUCU( 4,1)
RO16 3 Unsaturated zone 2 (cm**3/g) ® 3.000E+03 3 1.000E+01 3 m——— 3 DCNUCU( 4,2)
RO16 3 Saturated zone (cm**3/g) 3 1.500E+02 * 1.000E+0Q1 * -—- 3 DCNUCS( 4)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 2 1.062E-02 3 ALEACH( 4)
ROl6 3 Solubility constant 3 0.000E+00 3 0.000E+00 ? not used 3 SOLUBK( 4)

3 3 3 3 3
R016 * Distribution coefficients for daughter Ra-226 3 3 3 3
RO16 * Contaminated zone (cm**3/g) 3 5.000E+02 3 7.000E+01 2 --- 3 DCNUCC( 5)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 5.000E+02 3 7.000E+01 3 --- * DCNUCU( 5,1)
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tcappc
ROl6 3 Unsaturated zone 2 (cm**3/g) 3 9.100E+03 * 7.000E+01 3 - * DCNUCU( 5,2)
RO16 3 Saturated zone (cm**3/g) 3 5.000E+02 3 7.000E+01 3 -=- 3 DCNUCS( 5)
R0O16 * Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ° 3.189E-03 3 ALEACH( 5)
RO16 2 Solubility constant 3 0.000E+00 * 0.000E+00 3 not used 3 SOLUBK( 5)
3 3 3 3 3
R016 * Distribution coefficients for daughter Th-230 3 3 3 3
ROl6 3 Contaminated zone (cm**3/g) 3 3.200E+03 3 6.000E+04 3 - 3 DCNUCC( 6)
ROl6 3 Unsaturated zone 1 (cm**3/g) 3 3.200E+03 3 6.000E+04 3 - 3 DCNUCU( 6,1)
ROl6 3 Unsaturated zone 2 (cm**3/g) 3 5.800E+03 * 6.000E+04 3 --- 3 DCNUCU( 6,2)
RO16 3 Saturated zone (cm**3/g) 3 3.200E+03 * 6.000E+04 3 --= 3 DCNUCS( 6)
RO16 3 Leach rate (/yr) 3 0.000E+00 * 0.000E+00 ? 4.984E-04 3 ALEACH( 6)
RO1l6 * Solubility constant 3 0.000E+00 3 0.000E+00 3 not used 3 SOLUBK( 6)
3 3 3 3 3
R017 * Inhalation rate (m**3/yr) 3 8.400E+03 * 8.400E+03 3 --- 3 INHALR
R017 3 Mass loading for inhalation (g/m**3) 3 2.000E-04 3 1.000E-04 ? -—= 3 MLINH
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 7
Summary : KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters, Kd for clay
File : TCUNEQ3C.RAD
Site-Specific Parameter Summary (continued)
3 3 User 3 3 Used by RESRAD 3 Parameter
ALE different from user inmput) ° = Name

Menu 3 .. Parameter 2 Input 3 Default

A AR A AR AR A A A A AR DAL A AR AR AAAR B ARRARAAARARAADARARAARRA

AAAAAAADDDAAADAR A A AR AR AR AR AR ARARARARRARARARARARAAARAARRR

Exposure duration

3

RO17 3 * 5.000E+01 * 3.000E+01 3 -—- 3 ED
R017 ? sShielding factor, inhalation 3 5.000E~01 * 4.000E-01 3 - 3 SHF3
R017 3 Shielding factor, external gamma 3 3.300E-01 * 7.000E-01 3 -—- 3 SHF1
R017 3 Fraction of time spent indoors 3 5.500E-01 * 5.000E-01 3 --- 3 FIND
RO17 3 Fraction of time spent outdoors (on site) 3 2.100E-01 * 2.500E-01 3 -—= 3 FOTD
R017 3 Shape factor flag, external gamma 3 1.000E+00 * 1.000E+00 3 >0 shows circular AREA. 3 FS
R017 3 Radii of shape factor array (used if FS = -1): 3 3 3 3
RO17 3 Outer annular radius (m), ring 1: 3 not used * 5.000E+01 3 - 3 RAD_SHAPE( 1)
RO17 3 Outer annular radius (m), ring 2 3> not used 3 7.071E+01 3 -—- 3 RAD_SHAPE( 2)
RO17 3 Outer annular radius (m), ring 3 3 not used 3* 0.000E+00 2 --- 3 RAD_SHAPE( 3)
RO17 3 Outer annular radius (m), ring 4: 3 not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 4)
ROL7 3 Outer annular radius (m), ring 5 3 not used * 0.000E+00 3 - 3 RAD_SHAPE( 5)
RO17 3 Outer annular radius (m), ring 6 3> not used 3 0.000E+00 3 --- 3 RAD_SHAPE( 6)
RO17 3 Outer annular radius (m), ring 7 3 not used * 0.000E+00 3 —-- 3 RAD_SHAPE( 7)
RO17 3 Outer annular radius (m), ring 8: > not used 3 0.000E+00 2 --- 3 RAD_SHAPE( 8)
ROL7 3 Outer annular radius (m), ring 9: 3 not used * 0.000E+00 ? -—- 3 RAD_SHAPE( 9)
RO17 3 Outer annular radius (m), ring 10: > not used * 0.000E+00 2 --- 3 RAD_SHAPE(10)
RO17 3 Outer annular radius (m), ring 11: 3 not used * 0.000E+00 3 ~—- 3 RAD_SHAPE(11)
RO17 3 Outer annular radius (m), ring 12: 3 not used * 0.000E+00 3 - 3 RAD_SHAPE(12)

3 3 3 3 3
R017 3 Fractions of annular areas within AREA: 3 3 3 3
RO17 3 Ring 1 3 not used 3 1.000E+00 3 -—- 3 FRACA( 1)
RO17 3 Ring 2 3 not used * 2.732E-01 3 -~- 3 FRACA( 2)
rRO17 3 Ring 3 * not used * 0.000E+00 3 ——— 3 FRACA( 3)
R017 3 Ring 4 3 not used ?* 0.000E+00 3 -——- 3 FRACA( 4)
RO17 3 Ring 5 3 not used * 0.000E+00 3 -—- 3 FRACA{ 5)
RO17 3 Ring 6 3 not used * 0.000E+00 3 -— 3 FRACA({ 6)
RO17 3 Ring 7 3 not used * 0.000E+00 3 --- 3 FRACA( 7)
RO17 3 Ring 8 3 not used 3 0.000E+00 3 ——— 3 FRACA( 8)
RO17 3 Ring 9 3 not used 3 0.000E+0Q0 3 - 3 FRACA( 9)
RO17 2 Ring 10 3 not used * 0.000E+00 3 -—- 3 FRACA(10)
RO17 3 Ring 11 3 not used * 0.000E+00 3 - * FRACA(11)
RO17 3 Ring 12 3 not used 3 0.000E+0Q0 3 —_— * FRACA(12)

3 3 3 3 3
R018 3 Fruits, vegetables and grain consumption (kg/yr) * 1.660E+02 * 1.600E+02 3 -—— 3 DIET(1)
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RO18
RO18
R018
RO18
RO18
RO18
RO18
RO18
RO18
RO18
RO18
R018
RO18
RO18
RO18

RESRAD, Version 6.0
Summary

File

RO19
RO19
-RO19
RO19
ROL19
RO19
RO19
RO19
RO19
RO19
RO19
RO19

R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B
R19B

cl4
Ccl4
Cl4
Cl4
Cl4

BB W W W WL WL W W W W W W

W W w Wl wd kWb W W W W W W W WM W W W W W W W

tcappc3
Leafy vegetable consumption (kg/yr) 3 1.100E+01 32
Milk consumption (L/yr)} 3 1,000E+02 3
Meat and poultry consumption (kg/yr) 3 6,300E+01 3
Fish consumption (kg/yr) 3 5,400E+00 3
Other seafood consumption (kg/yr) 3 9,000E-01 3
Soil ingestion rate (g/yr) 3 1,825E+01 32
Drinking water intake (L/yr) 3 7.300E+02 3
Contamination fraction of drinking water 3 1.000E+00 3
Contamination fraction of household water 3 not used 3
Contamination fraction of livestock water 3 1.000E+00 3
Contamination fraction of irrigation water 3 1.000E+00 3
Contamination fraction of aquatic food 3 5.000E-01 3
Contamination fraction of plant food -1 3
Contamination fraction of meat 3-1 -
Contamination fraction of milk 3-1 3-
T« Limit = 30 days 03/06/2002 10:16

KMTC 1 pCi/g total U in eglb to U-234,
TCUNEQ3C.RAD

Site-Specific

Livestock fodder intake for meat (kg/day)
Livestock fodder intake for milk (kg/day)
Livestock water intake for meat (L/day)
Livestock water intake for milk (L/day)
Livestock soil intake (kg/day)

Mass loading for foliar deposition (g/m**3)
Depth of soil mixing layer (m)

Depth of roots (m)

Drinking water fraction from ground water
Household water fraction from ground water
Livestock water fraction from ground water
Irrigation fraction from ground water

Wet weight crop yield for Non-Leafy (kg/m**2)
Wet weight crop yield for Leafy (kg/m**2)
Wet weight crop yield for Fodder (kg/m**2)
Growing Season for Non-Leafy (years)
Growing Season for Leafy (years)
Growing Season for Fodder (years)
Translocation Factor for Non-Leafy
Translocation Factor for Leafy
Translocation Factor for Fodder

Dry Foliar Interception Fraction for Non-Leafy
Dry Foliar Interception Fraction for Leafy
Dry Foliar Interception Fraction for Fodder
Wet Foliar Interception Fraction for Non-Leafy
Wet Foliar Interception Fraction for Leafy

Wet Foliar Interception Fraction for Fodder
Weathering Removal Constant for Vegetation

C-12 concentration in water (g/cm**3)
C-12 concentration in contaminated soil
Fraction of vegetation carbon from soil
Fraction of vegetation carbon from air
C-14 evasion layer thickness in soil (m)

(g/g)

MWW W W W W W W W WL LW WW W W W WU WL UWWWw W W WwWw Wk o ow

PR3 FProPrPUROUGD

User 3

.800E+01
.500E+01
.000E+01
.600E+02
.000E-01
.000E-04
.500E-01
.000E-01
.000E+00
ot used
.000E+00
.000E+00

3

3

3

3

3

3

3

3

3

3

3

3

3
.000E-01 3
.500E+00 2
.100E+00 3
.700E-01 3
.500E-01 3
.000E-02 3
.000E-01 3
.000E+00 ?
.000E+00 ?
.500E-01 3
.500E-01 ?
.500E-01 3
.500E-01 3
.500E-01 3
.500E-01 3
.000E+01 3
3

3

3

3

3

3

NN P, R R ONE P

used
used
used
used
used

not
not
not
not
not

Page 7

PRRERREORROREU OGO

RPRPUORPBRRPOWWOUAWE

.400E+01
.200E+01
.300E+01
.400E+00
.000E-01
.650E+01
.100E+02
.000E+00
.000E+00
.000E+00
.000E+00
.000E-01

Page 8

5512 default Kd parameters,

NNNNNNONNNNNRRPRPPRPONMNP PR

WONWN

Kd

. Default

.800E+01
.500E+01
.000E+01
.600E+02
.000E~01
.000E-04
.500E-01
.000E-01
.000E+00
.000E+00
.000E+00
.000E+00

.000E-01
.500E+00
.100E+00
.700E-01
.500E-01
.000E-02
.000E-01
.000E+00
.000E+00
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.500E-01
.000E+01

.000E-05
.000E-02
.000E~02
.800E-01
.000E-01

WO W W W W W W W W W W W W W

0.500E+00
0.500E+00
0.500E+00

for clay

3

3
A
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

Parameter Summary (continued)
Used by RESRAD
(If different from user input)

ARAARA

WO W W W oW W WM W W W W W

DIET(2)
DIET(3)
DIET (4)
DIET(5)
DIET(6)
SOIL

Parameter

YV (1)
YV (2)
YV (3)
TE(1)
TE(2)
TE(3)
TIV(1)
TIV(2)
TIV(3)

C12WTR
clzcz
CSOIL
CAIR
DMC




Ci4
Cl4
Cl4
Cl4
Cl4

STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR
STOR

tcappc3
3 C-14 evasion flux rate from soil (1/sec) 3 not used 3 7.000E-07
3 C-12 evasion flux rate from soil (1l/sec) 3 not used 3 1.000E-10
3 Fraction of grain in beef cattle feed 3 not used ¥ 8.000E-01
3 Fraction of grain in milk cow feed 3 not used 3 2.000E-01
3 DCF correction factor for gaseous forms of Cl4 3 not used * 1.234E+02
3 3 3
3 Storage times of contaminated foodstuffs (days): 3 3
3 Fruits, non-leafy vegetables, and grain 3 1.400E+01 3 1.400E+01
3 Leafy vegetables 3 1.000E+00 3 1.000E+00
3 Milk 3 1.000E+00 * 1,000E+00
3 Meat and poultry 3 2.000E+01 * 2.000E+01
3 Fish 3 7.000E+00 * 7.000E+00
3 Crustacea and mollusks 3 7.000E+00 3 7.000E+00
3 Well water 3 1.000E+00 * 1.000E+00
3 Surface water 3 1.000E+00 * 1.000E+00
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 9

Summary : KMTC 1 pCi/g total U in eqglb to U-234,
File

STOR

RO21
R021
RO21
RO21
RO21
RO21
RO21
RO21
RO21
R0O21
RO21
RO21
R021
RO21
RO21
RO21
R021

TITL
TITL
TITL

A

515 00080 1 1 05 0 00 00 0 0 o

TCUNEQ3C.RAD

Site-Specific Parameter Summary (contlnued)

3

Parameter . e 3

Livestock fodder

3 3
3 3
3 Thickness of building foundation (m) 3
3 Bulk density of building foundation (g/cm**3) 3
3 Total porosity of the cover material 3
3 Total porosity of the building foundation 3
3 Volumetric water content of the cover material 3
3 Volumetric water content of the foundation 3
3 Diffusion coefficient for radon gas (m/sec): 3
3 in cover material 3
3 in foundation material 3
3 in contaminated zone soil 3
3 Radon vertical dimension of mixing (m) 3
3 Average building air exchange rate (1/hr) 3
3 Height of the building (room) (m) 3
3 Building interior area factor 3
3 Building depth below ground surface (m) 3
3 Emanating power of Rn-222 gas 3
3 Emanating powexr of Rn-220 gas 3
3 3
3 3
3 3
3 3

I

Number of graphical time points
Max1mum number of 1ntegratlon p01nts for dose

T e S R R e TR A SR N SV S ARV S S A AT S A SRR R ST A ST

Summary of Pathway Selections

5512 default Kd parameters,

User 3
..Input 3 Default
4. 500E+Ol 3 4.500E+01
©3
not used 3 1.500E-01
not used 3 2.400E+00
not used 3 4.000E-01
not used 3 1.000E-01
not used 3 5.000E-02
not used ? 3.000E-02
3
not used * 2.000E-06
not used 3 3.000E-07
not used 3 2.000E-06
not used 3 2.000E+00
not used 3 5.000E-01
not used * 2.500E+00
not used 3 0.000E+00
not used 3-1.000E+00
not used 3 2.500E-01
not used 3 1.500E-01
3
32 3 -
9 3 ———
1 3 -
0

1 -- external gamma 3 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 ~- meat ingestion 3 active

Page 8
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Kd for clay

3

Huuuuuuwwuuuuuuuuuuwwuw

Used by RESRAD 3
_{If different from user input)

EVSN
REVSN
AVFG4
AVFG5
CO2F

STOR_T (1)
STOR_T(2)
STOR_T(3)
STOR_T (4)
STOR_T (5)
STOR_T (6)
STOR_T(7)
STOR_T(8)

Parameter

3 Nalne s¢ 20 se 2e 3o me
STOR_T(9)

FLOOR1
DENSFL
TPCV
TPFL
PH20CV
PH2OFL

DIFCV
DIFFL
DIFCZ
HMIX
REXG
HRM

FAT
DMFL
EMANA (1)
EMANA (2)

NPTS
LYMAX
KYMAX




tcappc3
5 -- milk ingestion 3 active
6 -- aquatic foods 3 active
7 -- drinking water 3 active
8 -- soil ingestion 3 active
9 -~ radon 3 suppressed
.. Find peak pathway doses 3 . __ active . .
100 1 0 0 00 040 0000 0 0 4 0 e
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 10

KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters, Kd for clay

TCUNEQ3C.RAD

Summary :
File

Initial Soil Concentrations, pCi/g

Contaminated Zone Dimensions
Famirnates otue ZrusnsLons TR LEas S0l

Area: 10000.00 sqguare meters Ac-227 2.250E-02
Thickness: 0.30 meters Pa-231 2.250E-02
Cover Depth: 0.00 meters U-234 4.890E-01
U-235 2.250E-02

U-238 4.890E-01

Total Dose TDOSE(t), mrem/yr
Basic Radiation Dose Limit = 25 mrem/yr
Total Mixture Sum M(t) _Fraction of Basic Dose lelt Recelved at Time (t)

t (yearg): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02
TDOSE(t): 1.093E-01 1.040E-01 9.491E-02 7.399E-02 5.361E-02 3.664E-02 1.270E-07 O0.000E+00 0.000E+00
M(t): 4.372E-03 4.161E-03 3.796E-03 2.959E-03 2.145E-03 1.465E-03 5.079E-09 0.000E+00 0.000E+00
Maximum TDOSE(t): 1.093E-01 mrem/yr at t = 0.000E+00 years
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 11

Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default Kd parameters, Kd for clay
File TCUNEQ3C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil

Radio- ARAARRRAAARAAAARA AARAARAAAAKRAARA AARAAAARARAAAARAR ARAARAAARAAAAARA \AARRARARAAARR ARARAAARRRAAARAR AAAARARARAAARARR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract.
ARARRAR AARARAARRA AAAKAR AKARAAARA AAARAA AARARARAAR ARAAAR AAKARAARA ARARAA AAAARAARR ARARAA AAAKARAAA AAARAA ARRAAARAR AAARRA
Ac-227 1.671E-02 0.1529 6.220E-03 0.0569 0.000E+00 0.0000 6.634E-03 0.0607 3.157E-05 0.0003 4.913E-05 0.0004 1.248E-03 0.0114
Pa-231 1.883E-03 0.0172 1.705E-03 0.0156 0.000E+00 0.0000 1.753E-02 0.1604 6.779E-03 0.0620 1.092E-05 0.0001 8.394E-04 0.0077
U-234 7.084E-05 0.0006 8.324E-04 0.0076 0.000E+00 0.0000 6.213E-03 0.0568 5.039E-04 0.0046 1.378E-03 0.0126 1.165E-03 0.0107
U-235 6.102E-03 0.0558 3.390E-05 0.0003 0.000E+00 0.0000 2.750E-04 0.0025 2.235E-05 0.0002 6.094E-05 0.0006 5.155E-05 0.0005
U-238 2.372E-02 0.2170 6.851E-04 0.0063 0.000E+00 0,.0000 5,733E-03 0.0524 4,649E-04 0.0043 1.271E-03 0.0116 1.075E-03 0.0098

fttfffffs f1ff4t

ftfffffis f1fifs

trfffff ffiffffis ffffff fTifffiffs ffftit

4.379E-03 0.0401

ITITIIIIT ITIIIIX
2.770E-03 0.0253

fifffffef fffrft frffrffzf ffifff

Total 4.849E-02 0.4436 9.476E-03 0.0867 0.000E+00 0.0000 3.639E-02 0.3329 7.802E-03 0.0714
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio- AARARAAAARRARRAAR AAAARAAAARARRARA \ARARAAAARAAAR AARAARKARARAAAAR AARAAARRAARARR ARARRARAAAREKARAR ARAAARRARRRAAARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract.

irrberis Sl -Sebigvivid
0.000E+00 0.0000
0.000E+00 0.0000

. " .
Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000

0.000E+00 0.0000
0.000E+00 0.0000
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0.000E+00 0.0000
0.000E+00 0.0000

AARAAR ARAAAAAAA AARARRK ARAARRAAA RAAAAR
0.000E+00 0.0000
0.000E+00 0.0000

el 4 M
0.000E+00 0.0000
0.000E+00 0.0000

b A B vivb o v i
3.090E-02 0.2827
2.875E-02 0.2630




( ( | (

Ac-227 1.502E-02 0.1583
Pa-231 3.372E-03 0.0355
U-234 5.170E-05 0.0005
U-235 4.451E-03 0.0469

fract,
ARAARA

5.590E-03 0.0589
2.249E-03 0.0237
6.070E~04 0.0064
2.483E-05 0.0003

ARARAAARR AARRKAA AARAAAAAR AAAARA AAAAARAAA RARAAA

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

5.902E-03 0.0622
1.779E~02 0.1875
4.489E-03 0.0473
1.996E~04 0.0021

Page 10

2.834E-05 0.0003
6.702E-03 0.0706
3.676E-04 0.0039
1.667E~05 0.0002

R e
4.411E-05 0.0005
1.522E~05 0.0002
1.004E-03 0.0106
4.441E-05 0.0005

" tcappc3
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.016E-02 0.0930
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.546E-03 0.0599
U-238_ 0,000E+00 00000 0.000E+00 0,0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0,0000 0,000E+00 0.0000 3.295E-02 0.3014
friffff fffffftif ffifff fffffffif ffffff fffffffft ffffff fifffffff fiffff fiffffiff fiifff tffffffff ffffff fifffffff friiif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.093E-01 1.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 12
Summary : KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters, Kd for clay
File TCUNEQ3C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- ARARAARAAARAAARR AARAARAARARARARA ARARAARKRARARARA AAKAXRKARARARAAR ARAKAXARARAAAARA ARARAKARARAAAARA ARAARAARARARARKA
Nuclide mrem/yr fract. nrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRARAR ARRARARAR ARAARAR AARAAARAR AAARAA AAKARARAA ARARAR ARARRAARA ARAKARA AARAAAAAR AARARA ARRRAARAR RARAAA AARARRARA RAARAAA
Ac-227 1.613E-02 0.1550 6.002E-03 0.0577 0.000E+00 0.0000 6.381E-03 0.0613 3.046E-05 0.0003 4.739E-05 0.0005 1.204E-03 0.0116
Pa-231 2.399E-03 0.0231 1.894E-03 0.0182 0.000E+00 0.0000 1.763E-02 0.1695 6.756E-03 0.0649 1.242E-05 0.0001 8.757E-04 0.0084
U-234 6.377E-05 0.0006 7.492E-04 0,0072 0.000E+00 0.0000 5.579E-03 0.0536 4.541E-04 0.0044 1.240E~03 0.0119 1.049E-03 0.0101
U-235 5.493E-03 0.0528 3.055E-05 0.,0003 0.000E+00 0.0000 2.473E-04 0.0024 2.027E-05 0.0002 5.485E-05 0.0005 4.642E-05 0.0004
U-238_ 2.135E-02 0.2052 6,166E-04 0,0059 0.000E+00 0.0000 5.1475-03 0.0495 4,190E-04 0,0040 1.144B-03 0.0110 9,677E-04 0.0093
$17F11f T1if1fief fi1fff fiffffitd f#ffft fiffrfeif fiffff Pirfifftf fiffif tffffffif fiffff fEfffffff ffffff fifffffff fiffif
Total 4.543E-02 0.4367 9.292E-03 0.0893 0.000E+00 0.0000 3.499E-02 0.3363 7.680E-03 0.0738 2.499E-03 0.0240 4.143E-03 0.0398
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 1.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio- ARAARAXRAARRRAAX ARKAKARKAKARKARK ARKARAARKARAARARR ARARAAAARAARARAAA ARARRARRARARAARA AARARKARARARAARA AAKARARARARAARAR
Nuclide mnrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAKARA ARAKAARAR ARARAR AEARARRAR ARARKR ARRKAKARAR ARAAKR ARRARAARA ARAARA ARABRAAARAR ARARAR AARARKARR ARARAK ARAAAARRK AARARA
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.979E-02 0.2864
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 2.957E-02 0.2842
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.135E-03 0.0878
U-~235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.892E-03 0.0566
U-238_ 0,000E+00 00000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0,000E+00 0.0000 0.000E:00 0.0000 2.964E-02 0,2849
fifffff fiffiffts ffffff fifffffff ffffff Lffffffff fiffff Sffffffff fiffff dIrffffffsr ffffff Lffffffff fEffff LIffLff41 fifiit
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.040E-01 1.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 13
Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default Kd parameters, Kd for clay
File : TCUNEQ3C.RAD
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)
_Ground _.Inhalation _Radon _Plant Meat Milk Soil
Radio- . s I o I I RT3 2 SN el OOV
NE?%%Q? "W¥?W{Y¥” f???FH rem/yr mrem/yr fract. = mrem/yr f?aCt mrem/yr ~fract. mrem/yr fract. mrem/yr fract.

el . A
1.121E-03 0.0118
9.440E-04 0.0099
8.498E-04 0.0090
3.764E-05 0.0004



u-238  1.729E-02 0.1832
IITITIT TIIIIIIIIY IIIIIT
Total  4.019E-02 0.4234

4,996E-04 0,0053
B0 A 0 0 e
8.970E-03 0.0945

9,000E+00 0.0000
ffiftifit tifiit
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

tcappe3
4,142E-03 0,0436

frfffffff fff117f
3.253E-02 0.3427

for Individual Radionuclides

Water Fish Radon Plant

Radio- ARKARAARARRAAAAR AARAAARRARAREERR ARKRARAAARAKARAR AAAKAARKRARARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRAARR ARAARAAAR AARAAR ARARAAAAR AARAAR ARRAARAAA AAARRAR ARKAAKAAKA AAKAAKR
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0,0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000
U-238_ 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0,0000 0,000E+00 0.0000
tiffftf frffffffs fifffs fffffffds ffffff fffffffff ffffff frfffffff fiffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 14

Summary : KMTC 1 pCi/g total U in eqlb to U-234, 5512 default Kd parameters,
File : TCUNEQ3C.RAD
Total Dose Contributions TDOSE(i,p.t)
As mrem/yr and Fraction of Total Dose At t
Water Independent Pathways
Ground Inhalation Radon Plant

Radio- AARRRAARRAAAAAARR ARRAAARRAAARKAAA AAKARRAAARRARARA ARAKAAARRAAARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARKAX ARARARARR RARAAR AARAAKARA ARARAR ARARARARR AARAKA AARAAAARE AARAAA
Ac-227 1.171E-02 0.1582 4.356E-03 0.0589 0.000E+00 0.0000 4.491E-03 0.0607
Pa-231 6.228E-03 0.0842 3.290E-03 0.0445 0.000E+00 0.0000 1.812E-02 0.24493
U-234 2.504E~05 0.0003 2.907E-04 0.0039 0.000E+00 0.0000 2.0938E-03 0.0284
U-235 2.131E-03 0.0288 1.218E-05 0.0002 0.000E+00 0.0000 9.517E-05 0.0013
U-238_ 8,272E-03 0.1118 2,391E-04 0,0032 0,000E+00 0.0000 1,936E-03 0.0262
firfffs frifffifs ffffff fffffffff ffffff fffffffff ffffff fifffffff fIffff
Total 2.836E-02 0.3833 8.188E-03 0.1107 0.000E+00 0.0000 2.674E-02 0.3614

Total Dose Contributions TDOSE(i,p,t)

As mrem/yr and Fraction of Total Dose At t

Water Dependent Pathways

Water Fish Radon Plant

Radio- AARARAARARRARARR AARRAAKRKEARARRAR AARKAAARAAARARAR AAARAAARKAARRAAA
Nuclide mrem/yr fract. mrem/yr fract mrem/yr fract. mrem/yr fract.
ARRAARR ARRAARAAR AARAAR AAARRARAR AARAAK ARAAKKARA AAAAAR AARARARAA AAAAAR
Ac-227 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238_ 0.000E+00 0,0000 0.000E+00 0,0000 0,000E+00 0.0000 0.000E+00 0,0000
tifffft frfffffft ffffff fffffffif fififf ffftiffft fiffff Lffffffff ffifisf
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 15

Sumnmary :

KMTC 1 pCi/g total U in eqglb to U-234,

5512 default Kd parameters,

Page 11

for Individual Radionuclides

(1)
3.000E+00 years

Lol Meat
AAAAAAAAAAARAAANA
mrem/yr —fract.
Jrem/yr fract

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0 000

0
fifffifis fffiiz
0.000E+00 0.0000

Kd for clay

for Individual Radionuclides (i) and

1.000E+01 years

(Inhalation excludes radon)

R
AAAAAAAAANADDAAA
mrem/vr fract.
AAARARAAR
2.203E-05 0.0003
6.513E~03 0.0880
1.756E-04 0.0024
8.647E-06 0.0001
1.620E-04 0.0
fffffffts fff
6.881E-03

%

(1)
1.000E+01 vyears

caanredt
AAAAAAAAAAAAAAAA
mrem/yr fract.
ARAARAARR AARARAR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
010 10 0 A e e 1
0.000E+00 0.0000

Kd for clay

and

and

Pathways (p)

Lo MELK

L1k
Jrem/yr = fract.

en/yx

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
f fiftt
0.0000

Pathways (p)

s
AARRRRAAAARKRARR
mrem/yr fract.
Jorem/yr - rract.
3.430E-05 0.0005
2.340E-05 0.0003
4.796E-04 0.0065
2.122E-05 0.0003
4.425E-04
Iffffifiis
1.001E-03

trfffst
0.0135

Pathways (p)

JoMilk
AAAAAARADAAAAAAA
mrem/yr fract.
AARARAARA AAAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.0000

fifffffit fiffif
0.0000

7.840E-04 0.0083
fiffffiff fiffis
3.737E-03 0.0394

All pPathways*

RRARRARARRARARRA
mrem/yr fract.
AARRAARAA ARAAAA
0.2919
0.3274
0.0777
0.0503
0.2527
IITITII
1.0000

2.771E-02
3.108E-02
7.370E-03
4.774E-03
2.398E-02
fffififfs
9.491E-02

-2 S
AAAAAAAANAADAAARD
mrem/yr fract.
AARAAALAA KARAAA
0.0118
0.0154
0.0055
0.0002

8.738E-04
1.142E-03
4.069E-04
1.813E-05
3.7528-04
Iffffiftt
2.816E-03

ITIITIII
0.0381

(ALl Pathways®
AAAARAANADNAAAAA
mrem/yr fract.
ARARRAARA ARARAA
2.148E-02 0.2904
3.531E~-02 0.4773
3.476E-03 0.0470
2.286E—O3 0.0309
0.1544
f fiffif
1.0000




Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t

File TCUNEQ3C.RAD
L. oround
Radio- ARARRAARAAAAAARAA

Nuclide mrem/yr fract.
AAAAAAN AAAAAAAAA AAAAAA

Ac-227 5.740E-03 0.,1071
Pa-231 1.099E-02 0.2051
U-234 4.550E-06 0.0001
U-235 2.614E-04 0.0049
U-238 1.005E-03 0.0188

tfiffff fiffffift fiffit

Water
Inhalation

AAAAARAADNANARDRARD
mrem/yr fract.
ARARRARAR RARARER
2.136E-03 0.0398
5.005E-03 0.0933
3.566E-05 0.0007
2.285E-06 0.0000
2,912B-05 0,0005
frrffiffs f1iftt
7.207E-03 0.1344

Independent Pathways

Radon
FEUTTITIE o2 %a ve < SUUVEUOUI
Jrem/yr = fract.

mrem/ YL
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00
firiftiit f
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p.,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Total  1.801E-02 0.3358
I 3. S
Radio- ARAKAARARRAKARAR

Nuclide mrem/yr fract.
BARRARR AAAAARAAA AARARA

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
U-234  0.000E+00 0.0000
U-235  0.000E+00 0.0000
U-238  0.000E+00 0,0000
tifffft ffffffiff f1££4%
Total  0.000E+00 0.0000

Fish
ARAAAAARARRRARAR
nrem/yr fract.
Al G b e
0.0000
0.0000
0.0000
0.0000
0,0000
f11f1t
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00 -
0,000E+00
ITITIIITITIT
0.000E+00

*Sum of all water independent and dependent

RESRAD, Version 6.0

T« Limit =
KMTC 1 pCi/g total U in eglb to U-234,

30 days

TR =2
AAARAAAARRAARDDA
mrem/yr fract.
ARRARAARA AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
tifffffff f1ffff
0.000E+00 0.0000
pathways.

03/06/2002
5512 default

Total Dose Contributions TDOSE(i,p.,t)
As mrem/yr and Fraction of Total Dose At t

Summary :

File : TCUNEQ3C.RAD
Ground

Radio-

,Nucllde mrem/yr fract.
ARRAAAR AAAKRARAR AAARAR

Ac-227 4.695E-04 0.0128
Pa-231 1.275E-02 0.3480
U-234 5.490E-06 0.0001
U-235 2.760E-06 0.0001
U-238 6.203E-07 0.0000

riit i s

fifffff fifffffst ffffit
Total  1.323E-02 0.3610

Water Independent Pathways

. nhalation

AAAAAAAANNARAAAA
mrem/yr fract.
AAARRAAAR AAARRA
1.763E-04 0.0048
5.521E-03 0.1507
3.120E-07 0.0000
1.128E-06 0.0000
0.0000
ffiffsf
0.1556

fffffifist
5.699E-03

. Radon

ARRARRRRARAAAARA
mrem/yr fract.
AABARRAAR AAAKEA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffftiffr fiffit
0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p.t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Radio-
Nuclide mrem/yr fract.
Il

fract.

JOIem/yT

Radon

mrem/yr fract.

TN

tcappc3

for Individual Radionuclides
= 3.000E+01l years
(Inhalation excludes radon)

Plant.. .
AAAARANARAAANAAR
mrem/yr fract.
AARARAR
0.0382
0.3297
0.0045
0.0003
0,0041
ITITIT
0.3767

2.050E-03
1.768E-02
2.392E-04
1.388E-05
2,1958-04
ffffffffs
2.020E-02

for Individual Radionuclides

(i) and

Bt

S
mrem/yr fract.
SRS YD SRS
0.0002
0.1119
0.0004
0.0000

1.073E-05
5.997E~-03
2.134E-05
2.125E-06
1.959E-05
ffriffits
6.051E-03

IITIIT
0.1129

(i) and
= 3.000E+01 years

Plant Meat
ARKAARRRRRARAAAR AARRRRARRARAARAR
_mrem/yr fract. mrem/yr f{??t:
AARRARARR AAAAAA AAARRAAAR AARAAAA
0.000E+00 0.0000 ©0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.00GE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0,000E+00 0.0000 0.000E+00 0.0000
0 0 0 1 0 O e e 0 A
0.000E+00 0.0000 0.000E+00 0.0000

10:16 Page 16
Kd parameters, Kd for clay
for Individual Radionuclides (i) and

. Plant

ARAARAARAAARAARA
mrem/yr fract.
RARARARAR AAARAA
1.254E-04 0.0034
1.157E-02 0.3158
2.386E~06 0.0001
2.390E-06 0.0001
1,026E-07 0.0000
B 1 S s
1.170E-02 0.3194

for Individual Radionuclides

 Plant =

mrem/yr fract.

Page 12

= 1,000E+02 years

(Inhalation excludes radon)

Meat
ARARAAABRARRARAA
mrem/yr fract.
ARARAAAAAR AAARAA
8.647E-07 0.0000
4.458E-03 0.1217
4.432E-07 0.0000
9.240E-07 0.0000
1.207E-08 0.0000
fiffiffit iiiiii
4.460E-03 0.1217

(i) and
= 1.000E+02 years

eat ek

mrem/yr fract.

Pathways (p)

Milk =~
ARARRAARAARAARAA
mrem/yr fract.
Jarel/ YL sfaxbk.
1.673E-05 0.0003
3.673E-05 0.0007
5.811E-05 0.0011
2.575E-06 0.0000
5.360E-05 0.0010
fffffffit f1ifid
1.677E-04 0.0031

Pathways (p)

Milk
ARRRAAARARAAARAR
mrem/yr fract.
ARRARARRR AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000
$iftifiif fiffis
0.000E+00 0.0000

Pathways (p)

. Milk
ARARRRAAAAAARAARA
mrem/yr fract.
BAARRAAAA ARAAAA
1.354E-06 0.0000
4.012E-05 0.0011
1.644E-07 0.0000
9.772E-09 0.0000
3,313E-08 0.0000
ffffffres firiit
4.168E-05 0.0011

Pathways (p)

RTINS Milk
i eded) SRR
mrem/yr fract.

RARRKAR AAAARARKA ARAARA AAARKAARR ARAAKR AARARAARA RAARAA ARRARAARR AZRAZR

1.983E-03

Soil
ARARAARARAAAAAAA
mrem/yr fract.
AAAAAANAA ARARAA
0.0080
0.0272
0.0009
0.0000
0.0009
fiffff
0.0370

4.285E-04
1.457E-03
4.997E-05
2.450E-06

fiffffftt

(ALL Pathways®
AAAAAAAAAARDAAAA
mrem/yr fract.
ARARRRAAR AAAAAR
1.038E-02 0.1936
4.117E-02 0.7678
4.088E-04 0.0076
2.848E-04 0.0053
1.373E-03 0.0256
iffffffit f

ti111
5.361E-02 1.0000

LSoil
ARRAARAAARARAARR
mrem/yr fract.
ARARARRRA ARARAA
3.537E-05 0.0010
1.471E-03 0.0401
5.637E-07 0.0000
3.027E-07 0.0000
2,884E~08
fifffifss
1.507E-03

IIIIIT
0.0411

"gll Pathways*

prdriii S edvirritbert Sr iU
Jeem/yr - fract.
AAAAAAAAA AAAAAA




( ( (

tcappce3
2c-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.088E-04 0.0221
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.581E-02 0.9774
U-234  0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.359E-06 0.0003
U-235  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.515E-06 0.0002
U-238  0,000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.154E-07 0.0000
11711t fiiffi1if f1iiff Fffififft fiffft ffffffiff fiffff fifffffif ffffff fffffffff ffffff LIfffiadI L1117 ITTITITIT IIITIIL
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.664E-02 1.0000

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 ©Page 17
Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default Kd parameters, Kd for clay
File : TCUNEQ3C,RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

... Ground ~~  Inhalation Radon  Plant  __ Meat _ o il o Sodl o
Radio- " i P - s
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. _mrem/yr fract. _mrem/yr fract. mrem/yr fract. mrem/yr fract.
RerRrtedr i s PR ST S b Jmrem/yr, LIacks e ERliYn. ShSasa

AR SRt vhro v R b 43
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 8.848E-13 0.0000 1.428E-14 0.0000 2.745E-15 0.0000 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.382E-08 0.4239 7.299E-08 0.5748 6.807E-11 0.0005 .000E+00 0.0000
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 3.905E-11 0.0003 2.688E-11 0.0002 2.742E-12 0.0000 .000E+00 0.0000
.U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.115E-11 0.0001 1.512E-11 0.0001 1.410E-14 0.0000 .000E+00 0.0000

7

I

OOOO

U-238 0,000E+00 0,0000 0.000E+00 0,0000 0,000E+0Q 0.0000 1.036E-15 0,0000 7.106E-16 0.0000 7.2 7 0.0000 0.000E+00 0.0
fifffft fffffftt fiffff fifffffif fiffff ffffffffs ffffff LEffiiiLd ffifit fiffffff ffffff Iffffffff fEffff fifffifif fiffit
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.387E-08 0.4243 7.303E-08 0.5752 7.0 0.0006 0.000E+00 0.0

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk . All Pathways*
Radio- ARRARARAARRAARAR ARRARRARAAARAAAR AXKARKAARKAARRAR ARRKAARAARAAARAA AAAARARAARAARRAZ ARAARARAARRARRAAR AARRARRKRRAAAARAA
Nuclide mrem/yr fract. mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. nrem/yr fract.
RARKAZA AAARAARAR AAKRAR ARAEAARARA AARKAR AAKAAARKK ARRARR ARAAKAAAR RAAARR AARARAAAX AAARRA ARKAAAARA ARRRAR AAAAAARAR AARARA

Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.019E-13 0.0000

Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1,269E-07 0.9992

U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.867E-11 0.0005

U-235 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.629E-11 0.0002
0 0

U-238  0,000E+00 0.0000 0,.000E+00 0.0000 §.000E+00 0.0000 .000E+00 0,0000 0.000E+00 0,0000 0.000E+00 0.0000 1.819E-15 0.0
FFFFFFF Tit1i17if 1iiff7 t1ifffiiff f1ffff fiffffffr tiffff fiftffiff fif1ff fiffffiff fiffff Iifffffff ffffff IELELL401 L1049
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.270E-07 1.0

*sum of all water independent and dependent pathways.

o
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Summary : KMTC 1 pCi/g total U in eglb to U-234, 5512 default Kd parameters, K4 for clay
File : TCUNEQ3C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 4.810E+02 years
Water Independent Pathways (Inhalation excludes radon)

oo Sround o Inhalation &~  Radon Plant Meat Milk Soil
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yxr fract. mrem/yr fract.

i rma kB Ememma prirbuirivi M M
Ac-227 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000 0.000E+00 0.0000 .0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
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0.0000
0.0000
0,0000
ffftit
0.0000

0.000E+00
0.000E+00
0.000E+00

ITIIIIIIT
0.000E+00

0.000E+00
0.000E+00
0;000E+00

ffffttiis
0.000E+00

0.0000
0.0000
0.9000

IITIII
0.0000

Total Dose Contributions TDOSE(i,p.t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

U-234  0.000E+00 0.0000
U-235 0.000E+00 0.0000
U-238 Q'QQOE+OO 0.0000
fififef ffefrtLet f1itit
Total 0. 000E+00 0.0000
Water
Radio- AARAAAAARRARAAAA

Nuclide mrem/yr fract.
ARRAARA AARARAARR ARAAAR

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
U-234  0.000E+00 0.0000
U-235  0.000E+00 0.0000
U-238  0.000E+00 0.,0000
fffffif fiffftfsf fifiit
Total 0.000E+00 0.0000

L T
ARARAAARRARRARAA
mrem/yr fract.
ARRAARARK ARAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
ffffrifis f1ffisf
0.000E+00 0.0000

Radon

mrem/yr
ARARAARAR
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fifffffst
0.000E+00

fract.

0.0000
0.0000
0.0000
0.0000
0,0000
ITITITT
0.0000

*sum of all water independent and dependent pathways.

RESRAD, Version 6.0

T« Limit =
Summary : KMTC 1 pCi/g total U in eglb to U-234,

30 days

03/06/2002

Total Dose Contributions TDOSE(i,p.t)
As mrem/yr and Fraction of Total Dose At ¢

Water Independent Pathways
_Inhalation

File : TCUNEQ3C.RAD
e STound
Radio- AAAAAAAARAAAAAARA

Nuclide mrem/yr fract.

mrem/yr fract.

5512 default Kd parameters,

tcappc3
0.000E+00
0.000E+00
0.000E+0Q0
fffttifst
0.000E+00

0.0000
0.0000
0.0000
11ifft
0.0000

for Individual Radionuclides

ennnELARE
AAAARRARAAARARAAAA
nmrem/yr fract.
Joarem/yr - Lriact.
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
friffffff f1ffisf
0.000E+00 0.0000

10:16 Page 19

for Individual Radionuclides

ARAARRA ARAAARAAX ARKAAAR ARAARAARAR RKAAAAA AARRAAKARR ARAAAR AAARAKAAR AAARAR

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
U-234  0.000E+00 0.0000
U-235  0.000E+00 0.0000
U-238  0.000E+00 0.0000

fffffff ffffff1s fIIIfI

0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0,0000

frifffitf fifiif
0.000E+00 0.0000

... Radon Plant
AARARARRARRAARAR ARRAARARARRARAAR
mrem/yr fract. mrem/yr fract.
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 O0.00QE+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0,0000
ffffifffs f1fift ftffftiff fifiit
0.000E+00 0.0000 0.000E+00 0.0000

Total Dose Contributions TDOSE(i,p,t)
As mrem/yr and Fraction of Total Dose At t
Water Dependent Pathways

Total 0.000E+00 0.0000

L, Water
Radio. Al I
Nuclide mrem/yr fract.

ppvivivimdy PR :

Ac-227 0.000E+00 0.0000
Pa-231 0.000E+00 0.0000
U-234 0.000E+00 0.0000
U-235 0.000E+00 0.0000
U-238 0.000E+00 0.0000

fifffft fiifffits fififs
Total 0.000E+00 0.0000

e EESD

ARRRAARARARAAARR
mrem/yr fract.
BARRAAARR RAAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
fffffrffs fiffts
0.000E+00 0.0000

cnngRadon
ARRARARRARRAARRA
mrem/yr fract.
AKARBARRA AARRAA
0.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
,000E+00 0.0000
fffffffts fifift
0.000E+00 0.0000

OO O

*Sum of all water independent and dependent pathways.

for Individual Radionuclides

IO 2 2.1 S
AARARAARRAARARAA
mrem/yr fract,
Jorem/yr - Lract,
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00
Titfffitt
0.000E+00

IIITIT
0.0000
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0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000
fifififft fifits
0.000E+00 0.0000

(i) and
4,810E+02 years

Meat
T 3-SR,
JIem/yT

fract.

%

.0000

.000E+00 O
0.0000
0
0

.000E+00
.000E+00
.000E+00 0.0000
.000E+00 0.0000
fifffffis ffffis
0.000E+00 0.0000

.0000

OOOOO

Kd for clay

(i) and
7.940E+02 years

{Inhalation excludes radon)

Meat
AARRRARRARRAAAAR
mrem/yr fract.
AARAARRAR ARARAAR
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
0.,000E+00 0.0000

OOOOO

0.000E+00 0.0000

7.940E+02 years

v liat
ARARRRAREARAARAR
mrem/yr fract.
AARARAAAR ARAARA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
titiftitsf
0.000E+00

0.0000
0.0000
0.0000
0.0000
0,0000
ITITIT
0.0000

(i) and

0.000E+00
0.000E+00
0.000E+00

IITIIIIIIT
0.000E+00

0.0000
0.0000
0,0000
tiffff
0.0000

Pathways (p)

Milk
ARRARARRAKARAAAA
mrem/yr fract.
AABRARAAAR ARARAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000

O OO OO

0.000E+00 0.0000

Pathways (p)

DU 5.2 S
ARRARRAARRRARRRA
mrem/yr fract.
Jarem/yr —tractk.
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0, 000E+00 0.0000
fiffffidd ffiiii
0.000E+00 0.0000

Pathways (p)

Milk
AAARKRARARRARKEKARA
mrem/yr fract.
BARARAARR AARARR
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0,0000
fififffff ffifft
0.000E+00 0.0000

QOO0

0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
frfriffst
0.000E+00

IIITII
0.0000

All Pathways*
LA DO LN

_mrem/yr

ARRARRARA
0.000E+00
0.000E+00
0.000E+00
0.000E+00
0.000E+00
fffffffft
0.000E+00

fract.

0.0000
0.0000
0.0000
0.0000

) Soil

AAAAARAAAARAARAR
mrem/yr fract.
ARRARRAAR EARARA
0.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
.000E+00 0.0000
fifffffff fififs
0.000E+00 0.0000

OOOO
OOOOO

ALl Pathwaysx

ARAARAARARRARRARA
mrem/yr fract.
ARRARARAK ARAAAA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000E£00 00000
IITTIIIIIT ITITIIII
0.000E+00 0.0000




: tcappc3
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Summary : KMTC 1 pCi/g total U in eglb to U-234, 5512 default Kd parameters, Kd for clay

File : TCUNEQ3C.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated

Parent Product Branch DSR{Jj,t) (mrem/yr) /(pCi/g)

(i) . (3) . Fraction* t= 0,000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02

AARARARAA AAAAAAR ARAAAAARA ARRAAARRR AARRARAAR ARAARARRA AARAARAAR AEARRAARA RAARRRARA ARAAAAARE ARAAARARE ARARAZZRR
Ac-227 Ac-227 1.000E+00 1.373E+00 1.324E+00 1.231E+00 9.548E-01 4.614E-01 3.595E-02 4.008E-11 0.000E+00 0.000E+00
Pa-231 Pa-231 1.000E+00 1.254E+00 1.248E+00 1.234E+00 1.188E+00 1.062E+00 7.038E-01 4.957E-06 0.000E+00 0.000E+00
Pa-231 Ac-227 1.000E+00 2.342E-02 6.656E-02 1.470E-01 3.820E-01 7.672E-01 8.877E-01 6.815E-07 0.000E+00 0.000E+00
Pa-231 &DSR(3J) 1.278E+00 1.314E+00 1.381E+00 1.570E+00 1.830E+00 1.592E+00 5.639E~06 0.000E+00 0.000E+00C
U-234 U-234 1.000E+00 2.078E-02 1.868E-02 1.507E-02 7.106E-03 8.284E-04 4.406E~07 2.031E-21 0.000E+00 0.000E+00
U-234 Th-230 1.000E+00 .957E-07 5.429E-07 1.128E-06 2.399E-06 3.284E-06 2.866E-06 1.141E-11 0.000E+00 0.000E+00
U-234 Ra-226 1.000E+00 .388E-09 2.332E-08 1,158E-07 8.235E-07 4.029E-06 1.375E-05 5.866E-11 0.000E+00 0.000E+00
U-234 Pb-210 1.000E+00 .775E-12 7.311E-11 7.262E-10 1.407E-08 1.733E-07 1.061E-06 2.833E-11 0.000E+00 0.000E+00
U-234 Po-210 1.000E+00 .292E-12 2.587E-11 3,727E-10 9.622E-09 1.362E-07 1.017E-06 4.203E-11 0.000E+00 0.000E+00
U-234 &DSR(3) .078E-02 1.868E-02 1.507E-02 7.109E-03 8.360E-04 1.914E-05 1.404E-10 0.000E+00 0.000E+00
U-235 U-235 1.000E+00 2.909E-01 2.618E-01 2.121E-01 1.014E-01 1.232E-02 7.668E-06 1.954E~21 0.000E+00 0.000E+00
U-235 Pa-231 1.000E+00 1.211E-05 3.579E-05 7.609E-05 1.615E-04 2.103E~04 1.458E-04 1.027E-09 0.000E+00 0.000E+00
U-235 Ac-227 1.000E+00 1.677E-07 1.069E-06 5.012E-06 3.214E-05 1.205E-04 1.805E-04 1.412E-10 0.000E+00 0.000E+00
U-235 &DSR(3) 2.909E-01 2.619E-01 2.122E-01 1.016E-01 1.266E-02 3.340E-04 1.168E-09 0.000E+00 0.000E+00
U-238 U-238 1.000E+00 6.737E-02 6.061E-02 4.904E-02 2.337E-02 2.808E-03 1.667E-06 1.876E-21 0.000E+00 0.000E+00

NP O W e

U-238 U-234  1.000E+00 2.895E-08 7.896E-08 1.491E-07 2.113E-07 7.161E-08 1.255E-10 1.728E-24 0.000E+00 0.000E+00
U-238 Th-230 1.000E+00 1.888E-13 1.184E-12 5.327E-12 2.937E-11 7.678E-11 7.754E-11 3.089E-16 0.000E+00 0.000E+00
U-238 Ra-226 1.000E+00 2.343E-15 3.419E-14 3.637E-13 6.810E-12 6.915E-11 3.373E-10 1.554E-15 0.000E+00 0.000E+00
U-238 Pb-210 1.000E+00 3.391E-18 8.682E-17 1.789E-15 9.165E-14 2.507E-12 2.499E-11 7.479E-16 0.000E+00 0.000E+00
U-238 Po-210 1.000E+00 6.652E~19 2.704E-17 8.320E-16 6.010E-14 1.947E-12 2.394E-11 1.110E-15 0.000E+00 0.000E+00
U-238_ 4DSR(j) ., 6.737E-02 6.061B-02 4,904E-02 2.337E-02 2 808E-03 1.667E-06 3,721E-15 0,000E+00 0,000E+00
0 10 0 G e fiffftfif ffffffiff fiffftffs fffdffdfs fffffffif ffffftsf fffffff4s fEfffi44f f1if£8111

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* ... BRF(j).
The DSR includes contributions from associated (half-life é 30 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 25 mrem/yr
Nuclide
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3,000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02
ARAARRAR AARARRAAR  AARKAARAR  AARARAARKA  ARRARAARA  ARARAARAR  RARAARKAR  AARAARRAR  AMAAARAAAR  ARRAREAAR
Ac-227 .821E+01 1.888E+01 .030E+01 2.618E+01 .418E+01 6.954E+02 6.237E+11 *7.230E+13 *7.230E+13

1 2 5
Pa-231 1.956E+01 1.902E+01 1.810E+01 1.593E+01 1.366E+01 1.571E+01 4,434E+06 *4.,722E+10 *4.722E+10
U-234 1.203E+03 1.338E+03 1.659E+03 3.517E+03 2.990E+04 1.306E+06 *6,245E+09 *6.245E+09 *6.245E+09
U-235 8.593E+01 9.547E+01 1.178E+02 2.460E+02 1.975E+03 7.485E+04 *2.160E+06 *2.160E+06 *2.160E+06
U-238  3.7118+02  4.124E402 5.098E+02 1.070E+03  §.904B:03 *3.360E+05 *3.360E+05 *3,360E+05 *3,360E+05

fffffft fiffffffs  fffffffft  fffrfffff  ffrffffff  ffffifffif  fifffffft  fifffffit fffffffff  fiffffiff
*At specific activity limit
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Summary : KMTC 1 pCi/g total U in eglb to U-234, 5512 default Kd parameters, Kd for clay
File ; TCUNEQ3C.,RAD

summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide Initial tmin DSR(i,tmin) G{i,tmin) DSR(i,tmax) G(i,tmax)
LAk pCisg o (yeaxs) o ApCi/g) o (pCi/g)
AARARAR AAAAAAARA AAARAAARARARAAAA AAAARARAA AARRAAARA AAAAAARAR AAAAAAARA
Ac-227 2.250E-02 0.000E+00 1.373E+00 1.821E+01 1.373E+00 1.821E+01
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tcappc3

Pa-231 2.250E-02 43.27 # 0.09 1.864E+00 1.341E+01 1.278E+00 1.956E+01

U-234 4,890E-01 0.000E+00 2.078E-02 1.203E+03 2.078E-02 1.203E+03

U-235 2.250E-02 0.000E+00 2.909E-01 8.593E+01 2.909E-01 8.593E+01

U-238 _ 4.890B-01 __ 0.000B+00 _  6,737B-02 3,711E+02 6.737B-02 3,711E402

tififft frffffefs fofffififffiists fffsfffif Ifffffiffs Zfffffffif fiffffiff
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 10:16 Page 22

Summary : KMTC 1 pCi/g total U in eqglb to U-234, 5512 default K4 parameters, Kd for clay
File : TCUNEQ3C.RAD

Nuclide Parent
Jta) eV

- = s

BRF (1)

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
DOSE(j.t)., mrem/yr
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02
| ARARRARAR AAARKARRR ARARAAAAR ARAAAAAAA RRAAAARAA AAAAAAAAA ARRARAAAN AARAAAAAA AAAARARAAA

Ac-227 Ac-227 1.000E+00  3.090E-02 2.979E-02 2.771E-02 2.148E-02 1.038E-02 8.088E-04 9.019E-13 0.000E+00 0.000E+00
Ac-227 Pa-231 1.000E+00  5.269E-04 1.498E-03 3.309E-03 8.595E-03 1.726E-02 1.997E-02 1.533E-08 0.000E+00 0.000E+00
Ac-227 U-235 1.000E+00  3.774E-09 2.404E-08 1.128E-07 7.231E-07 2.710E-06 4.062E-06 3.177E-12 0.000E+00 0.000E+00
Ac-227 &DOSE(j): 3.142E-02 3.129E-02 3.101E-02 3.008E-02 2.765E-02 2.079E-02 1.534E-08 0.000E+00 0.000E+00
Pa-231 Pa-231 1.000E+00  2.822E-02 2.807E-02 2.777E-02 2.672E-02 2.390E-02 1.583E-02 1.115E-07 0.000E+00 0.000E+00
Pa-231 ‘U-235 1.000E+00  2.724E-07 8.053E-07 1.712E-06 3.634E-06 4.732E-06 3.281E-06 2,311E-11 0.000E+00 0.000E+00
Pa~231 &DOSE(j): 2.822E-02 2.807E-02 2.777E-02 2.672E-02 2.391E-02 1.584E-02 1.116E-07 0.000E+00 0.000E+00
U-234 U-234  1.000E+00  1.016E-02 9.134E-03 7.369E-03 3,475E-03 4,051E-04 2,155E-07 9.933E-22 0.000E+00 0.000E+00
U-234 U-238 1.000E+00  1.416E-08 3.861E-08 7.293E-08 1.033E-07 3.502E-08 6.139E-11 8.451E-25 0.000E+00 0.000E+00
U-234  &DOSE(j): 1.016E-02 9.134E-03 7.369E-03 3.475E-03 4.051E-04 2.155E-07 9.942E-22 0.000E+00 0.000E+00
Th-230 U-234 1.000E+00  9.572E-08 2.655E-07 5.516E-07 1.173E-06 1.,606E-06 1,402E-06 5.582E-12 0.000E+00 0.000E+00
Th-230 U-238 1.000E+00  9.234E-14 5.788E-13 2.605E-12 1.436E-11 3.754E-11 3.792E-11 1.510E-16 0.000E+00 0.000E+00
Th-230 &DOSE(j): 9.572E-08 2.655E-07 5.516E-07 1.173E-06 1.606E-06 1.402E-06 5.582E-12 0.000E+00 0.000E+00
Ra-226 U-234 1.000E+00  1.657E-09 1.140E-08 5.661E-08 4.027E-07 1.970E-06 6.726E-06 2.868E-11 0.000E+00 0.000E+00
Ra-226 U-238 1.000E+00  1.146E-15 1.672E-14 1.778E~13 3.330E-12 3.381E-11 1.650E-10 7.601E-16 0.000E+00 0.000E+00
Ra-226 &DOSE(j): 1.657E-09 1.140E-08 5.661E-08 4.027E-07 1.970E-06 6.726E-06 2.869E-11 0.000E+00 0.000E+00
Pb-210 U-234 1.000E+00  2.824E-12 3.575E-11 3.551E-10 6.882E-09 8.474E-08 5.187E-07 1.385E-11 0.000E+00 0.000E+00
Pb-210 U-238 1.000E+00  1.658E-18 4.246E-17 8.747E-16 4.482E-14 1.226E-12 1.222E-11 3.657E-16 0.000E+00 0.000E+00
Pb-210 &DOSE(3) : 2.824E-12 3.575E-11 3.551E-10 6.882E-09 8.474E-08 5.187E-07 1.385E-11 0.000E+00 0.000E+00
Po-210 U-234 1.000E+00  6.318E-13 1.265E-11 1.822E-10 4.705E-09 6.658E-08 4.975E-07 2.055E-11 0.000E+00 0.000E+00
Po-210 U-238 1,000E+00  3.253E-19 1.322E-17 4.068E-16 2.939E-14 9.522E-13 1.171E-11 5.427E-16 0.000E+00 0.000E+00
Po-210 &DOSE(J): 6.318E-13 1.265E-11 1.822E-10 4.705E-09 6.658E-08 4.975E-07 2.056E-11 0.000E+00 0.000E+00
U-235 U-235 1.000E+00  6.546E-03 5.891E-03 4.772E-03 2.282E-03 2.773E-04 1.725E-07 4.397E-23 0.000E+00 0.000E+00
U-238  U-238  1,000E+00  3,295E-02 2,964E-02 2,398E-02 1,143E-02 1,373E-03 8,151E-07 9,173E-22 0.000E+00 0.000E+00

BRF (1)

RESRAD, Version 6.0
Summary :
File

Nuclide Parent
) eI

. e

tifffif fifffft fffffffft
is the branch fraction of the parent nuclide.

KMTC 1 pCi/g total U in eqglb to U-234,
TCUNEQ3C.RAD

BRF (i)

23
Kd for clay

T« Limit = 30 days 03/06/2002 10:16 Page

5512 default Kd parameters,

Individual Nuclide Soil Concentration
Parént Nuclide and Branch Fraction Indicated
S{j,t), pCi/g
t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02
AARARARRR AARARARRA ARAAARARR ARAXARAKA ARRAARKAAR ARARARARR

4.810E+02 7.940E+02
ARARRARAR ARARRRAAR

3.000E+02

Ac-227 Ac-227 1.000E+00 2.250E-02 2.171E-02 2.022E-02 1.576E-02 7.726E-03 6.379E-04 5.126E-07 8.108E-10 1.162E-14
Ac-227 Pa-231 1.000E+00 0.000E+00 7.026E-04 2.028E-03 5.926E-03 1.249E-02 1.547E-02 8.576E-03 4.851E-03 1.811E-03
Ac-227 U-235 1.000E+00 0.000E+00 7.224E-09 5.917E-08 4.793E-07 1.947E-06 3.145E-06 1.777E-06 1.005E-06 3.752E-07
Ac-227 as(j): 2.250E~02 2.241E-02 2.225E-02 2.168E-02 2.022E-02 1.611E-02 8,578E-03 4.852E-03 1.812E-03

Pa-231 Pa-231

1.000E+00

2.250E-02 2.243E-02 2.229E-02 2.180E-02 2.047E-02 1.642E-02 8.751E-03 4.950E-03 1.848E-03
Page 16




tcappe3
Pa-231 U-235 1.000E+00 0.000E+00 4.511E-07 1.219E-06 2.890E-06 4.044E-06 3.403E-06 1.813E-06 1.026E-06 3.829E-07
Pa-231 4&S(j): 2.250E-02 2.243E-02 2.229E-02 2.181E-02 2.048E-02 1.643E-02 8.753E-03 4.951E-03 1.848E-03

U-234 U-234 1.000E+00 4.890E-01 4.401E-01 3.566E-01 1.707E-01 2.078E-02 1.310E-05 9.411E-15 4.995E-23 2.446E-37
U-234 U-238 1.000E+00 0.000E+00 1.248E-06 3.033E-06 4,838E-06 1.768E-06 3.716E-09 8.008E-18 6.816E-26 5.513E-40
U-234 aS(3): 4.890E-01 4.401E-01 3.566E-01 1.707E-01 2.079E-02 1.311E-05 9.419E-15 5.002E-23 2.452E-37

Th-230 U-234 1.000E+00 0.000E+00 4.177E-06 1.131E-05 2.714E-05 3.960E-05 3.994E-05 3.608E-05 3.292E-05 2.808E-05
Th-230 U-238 1.000E+00 0.000E+00 5.818E-12 4.560E-11 3,187E-10 9.196E-10 1.080E-09 9.765E-10 8.908E-10 7.600E-10
Th-230 &s(3j): 0.000E+00 4.177E-06 1.131E-05 2.714E-05 3.960E-05 3.994E-05 3.609E-05 3.292E-05 2.808E-05

Ra-226 U-234 1.000E+00 0.000E+00 9.196E-10 7.712E-09 6.811E-08 3.604E-07 1.362E-06 2.987E-06 3.523E-06 3.566E-06
Ra-226 U-238 1.000E+00 0.000E+00 8.542E-16 2.076E-14 5.410E-13 6.133E-12 3.338E-11 7.914E-11 9.447E-11 9.623E-11
Ra-226 &S(3): 0.000E+00 9.196E-10 7.712E-09 6.811E-08 3.605E-07 1.362E-06 2.987E-06 3.524E-06 3.566E-06

Pb-210 U-234 1.000E+00 0.000E+00 9.526E-12 2.394E-10 6,969E-09 1.025E-07 8.447E-07 2.383E-06 2.918E-06 3.012E-06
Pb-210 U-238 1.000E+00 0.000E+00 6.659E-18 4.885E-16 4.309E-14 1.465E-12 1.987E-11 6.293E-11 7.816E-11 8.124E-11
Pb-210 &S(3j): 0.000E+00 9.526E-12 2.394E-10 6.970E-09 1.025E-07 8.447E-07 2.383E-06 2.918E-06 3.012E-06

Po-210 U-234 1.000E+00 0.000E+00 3.159E-12 1.488E-10 6.008E-09 9.800E-08 8.338E-07 2.367E-06 2.901E-06 2.995E-06
Po-210 U-238 1.000E+00 0.000E+00 1.861E-18 2.720E~16 3.563E-14 1,385E-12 1.959E-11 6.249E-11 7.768E-11l 8.078E-11
Po-210 &s(j): 0.000E+00 3.159E-12 1.488E-10 6.008E-09 9.801E-08 8.338E-07 2.367E-06 2.901E-06 2.995E-06

U-235 U-235 1.000E+00 2.250E-02 2.025E-02 1.641E-02 7.852E-03 9.564E-04 6.031E-07 4.334E-16 2.301E-24 1.128E-38

U-238  U-238  1.000E+00 4.890E-01 4,401E-0} 3.566E-01 1,707E-01 2.079E-02 1.311E-05 9,419E-15 5. 902E,2§,2;452’g73,7”
fifffff fifffff fffifffit fifffffts fifffffft fffffffss fffffffis fiffiifts $F111171 FEifiiTie fifffrtif frrrfffis
BRF (i) is the branch fraction of the parent nuclide.

RESMAINS.EXE execution time = 3.13 seconds
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File : TCUNEQ2C.RAD

Dose Conversion Factor (and Related) Parameter Summary
File: 92890566.LIB

3 3 Current 3 3 Parameter
B-1 3 Dose conversion factors for inhalation, mrem/pCi: 3 3 3
B-1 3 Ac-227+D 3 2,040E+00 * 6.720E+00 * DCF2( 1)
B-1 3 Pa-231 3 5,180E-01 3 1.280E+00 * DCF2( 2)
B-1 ? Pb-210+D 3 4,070E-03 * 1.380E-02 3 DCF2( 3)
B-1 3 po-210 3 1.220E-02 3 9.400E-03 3 DCF2( 4)
B-1 3 Ra-226+D 3 1.300E-02 3 8.600E-03 3* DCF2( 5)
B-1 3 Th-230 3 5.180E-02 * 3,260E-01 * DCF2( 6)
B-1 3 U-234 3 1.300E-02 ®* 1.320E-01 3 DCF2( 7)
B~1 3 U-235+D * 1.150E-02 * 1.230E-01 3 DCF2( 8)
B-1 3* U-238+D 3 1.070E-02 ?* 1.180E-01 3? DCF2{ 9)

3 3 3 3
D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 3
D-1 3 Ac-227+D 3 4.070E-03 3 1.480E-02 3 DCF3( 1)
D-1 * Pa-231 3 2.630E-03 3 1.060E-02 3 DCF3({ 2)
D-1 3 Pb-210+D 3 2.560E-03 3 5.370E-03 3 DCF3( 3)
D-1 ? Po-210 3 4.440E-03 3 1.900E-03 3* DCF3{ 4)
D-1 3 Ra-226+D 3 1.040E-03 3 1,330E-03 2 DCF3{ 5)
D-1 * Th-230 3 7.780E-04 3 5.480E-04 3 DCF3( 6)
D-1 3 U-234 * 1.810E-04 3 2,830E-04 * DCF3( 7)
D-1 3 U-235+D 3 1,740E-04 2 2.670E-04 3 DCF3( 8)

Page 1




D-1

D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34
D-34

RESRAD, Version 6.0
sSummary :

File
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oo an

WO W W W e W W W W W W W oW oW W W W

U-238+D

Food transfer factors:

Ac~227+D
Ac-227+D
Ac-227+D

Pa-231
Pa-231
Pa-231

Pb-210+D
Pb-210+D
Pb-210+D

Po-210
Po-210
Po-210

Ra-226+D
Ra-226+D
Ra-226+D

Th-230
Th-230
Th-230

U-234
U-234
U-234

’

’

’

plant/soil concentration ratio, dimensionless
beef/livestock~-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

, plant/soil concentration ratio, dimensionless

.

’

beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratic, dimensionless
beef/livestock~intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)}/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/4d)
milk/livestock-intake ratio, (pCi/L)/(pCi/Q)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)

, milk/livestock-intake ratio, (pCi/L)/(pCi/4)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

T« Limit = 30 days 03/06/2002

Tc 1 pCi/g Th-230 and progeny, 5512 default KA parame

TCUNEQ2C.RAD

U-235+D
U-235+D
U-235+D

U-238+D
U-~-238+D
U-238+D

Dose Conversion Factor (and Related) Parameter Summary

File: 92890566.LIB

. barameter
plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

plant/soil concentration ratio, dimensionless
beef/livestock-intake ratio, (pCi/kg)/(pCi/d)
milk/livestock-intake ratio, (pCi/L)/(pCi/d)

Bioaccumulation factors, fresh water, L/kg:

Ac-227+D
Ac-227+D

Pa-231
Pa-231

Pb-210+D

’

.

v

Pb-210+D ,

Po-210

’

fish
crustacea and mollusks

fish
crustacea and mollusks

fish
crustacea and mollusks

fish

TCAPPC4
3 1.670E-04 3 2.690E-04
3 3
3 3
3 2.500E-03 3 2.500E-03
3 2.000E-05 3 2.000E-05
3 2.000E-05 3 2.000E-05
3 3
3 1.000E-02 3 1.000E-02
3 5.000E-03 3 5.000E-03
3 5,000E-06 3 5.000E-06
3 3
3 1.000E-02 3 1.000E-02
3 8.000E-04 3 8.000E-04
3 3.000E-04 3 3.000E-04
3 3
3 1.000E-03 3 1.000E-~-03
3 5.000E-03 3 5.000E-03
3 3.400E-04 3 3.400E-04
3 3
3 4.000E-02 * 4.000E-02
3 1.000E-03 3 1.000E-03
3 1.000E-03 ?* 1.000E-03
3 3
3 1.000E-03 3 1.000E-03
3 1.000E-04 3 1.000E-04
3 5.000E-06 3 5.000E-06
3 3
3 2.500E-03 3 2.500E-03
3 3.400E-04 3 3.400E-04
* 6.000E-04 * 6.000E-04
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ters, Kd for clay layer

(continued)

3 Current 3
.. value > Default
3 2.500E-03 3 2.500E-03
3 3.400E~04 * 3.400E-04
3 6.000E-04 3 6.000E-~04
3 3
3 2.500E-03 * 2.500E-03
3 3.400E-04 3 3.400E-04
3 6.000E-04 3 6.000E-04
3 3
3 3
3 1.500E+01 * 1.500E+01
3 1.000E+03 * 1.000E+03
3 3
3 1.000E+01 3 1.000E+01
3 1.100E+02 3 1.100E+02
3 3
3 3.000E+02 2 3.000E+02
3 1.000E+02 * 1.000E+02
3 3
3 1.000E+02 3 1.000E+02

W oW W WU WL W WU W WWRWW W W W W W W W W

DCF3( 9)

RTF( 1,1)
RTF( 1,2)
RTF( 1,3)

RTF( 2,1)
RTF( 2,2)
RTF( 2,3)
RTF (

3
RTF{ 3,
RTF( 3

RTF( 4,
RTF( 4,
RTF( 4,
RTF( 5,
RTF( 5,
RTF( 5,
RTF( 6,1)
RTF( 6,2)
RTF( 6,3)
RTF( 7
RTF( 7
RTF( 7

Parameter

RTF( 8,1)
RTF( 8,2)
RTF( 8,3)
RTF( 9,1)
RTF( 9,2)
RTF( 9,3)
BIOFAC( 1,1)
BIOFAC( 1,2)
BIOFAC( 2,1)
BIOFAC( 2,2)

BIOFAC( 3,1)
BIOFAC( 3,2)

BIOFAC( 4,1)




D-5 3 Po-210 , crusta
D-5 3

D-5 3 Ra-226+D , fish
D-5 3 Ra-226+D , crusta
D-5 3

D-5 3 Th-230 , fish
D-5 3 Th-230 , crusta
D-5 3

D-5 3 U-234 , fish
D-5 3 U-234 , crusta
D-5 3

D-5 3 U-235+D , fish
D-5 * U-235+D , crusta
D-5 3

D-5 ? U-238+D , fish
D-5 3 U-238:D , crusta
B0 0 0 1 0 0
RESRAD, Version 6.0

summary

File

TCUNEQ2C.RAD

cea and

cea and
cea and
and

cea

cea

T« Limit =

Tc 1 pCi/g Th-230 and progeny,

mellusks

mollusks

mollusks

mollusks

mollusks

30 days

Area of contaminated zone (m**2)
Thickness of contaminated zone (m)
Length parallel to aquifer flow (m)

Basic radiation d

ose limit

{(mrem/yxr)
Time since placement of material

for
for
for
for
for
for
for
for
for

Times
Times
Times
Times
Times
Times
Times
Times
Times

Initial principal
Initial principal
Initial principal
Initial principal
Concentration in
Concentration in
Concentration in
Concentration in

Cover depth
Density of cover
Cover depth erosi

(yr)
calculations (yr)
calculations (yr)
calculations (yr)
calculations (vr)
calculations (yr)
calculations (yr)
calculations (yr)
calculations (yr)
calculations (yr)

radionuclide (pCi/g):
radionuclide (pCi/g):
radionuclide (pCi/g):
radionuclide (pCi/g):
groundwater (pCi/L):
groundwater {pCi/L) :
groundwater (pCi/L):
groundwater (pCi/L) :
(m)
material (g/cm**3)
on rate (m/yr)

Density of contaminated zone (g/cm*#*3)

Contaminated
Contaminated
Contaminated
Contaminated
Contaminated

zone
zZone
zone
zone
zone

erosion rate

(m/yr)

total porosity
field capacity

hydraulic conductivity

b parameter

03/06/2002
5512 default Kd parameters,

Site-Specific Parameter Summary

Pb-210
P0-210
Ra-226
Th-230
Pb~210
Po-210
Ra-226
Th-230

(m/yr)

‘2

3
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W W W R W W W W MWW WL LW W WM WL WWWWwWwWw wew

TCAPPC4
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User

.000E+04
.000E-01
.000E+02
.500E+01
.000E+01
.000E+00
.000E+00
.000E+01
.000E+01
.000E+02
.000E+02
.810E+02
.940E+02
not used

1.000E+00
1.000E+00
1.000E+00
1.000E+00
not used
not used
not used
not used

0.000E+00
not used
not used
.630E+00
.000E-03
.000E-01
.000E-01
.000E+01
.300E+00

U N W
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000E+04

.000E+01
.500E+02

.000E+02
.000E+02

.000E+01
.000E+01

.000E+01
.000E+01

.000E+01
.000E+01

age 4
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.000E+04

.000E+01
.500E+02

.000E+02
.000E+02

.000E+01
.000E+01

.000E+01
.000E+01

.000E+01
.000E+01

Kd for clay layer
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.000E+04
.000E+00
.000E+02
.500E+01
.000E+00
.000E+00
.000E+00
.000E+01
.000E+01
.000E+02
.000E+02
.000E+03
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.500E+00
.000E-03
.500E+00
.000E-03
.000E-01
.000E-01
.000E+01
.300E+00

WU LW WL WL LW W W W W W W WWWWW WL WWRWW W W W W w

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

BIOFAC( 4,2)
BIOFAC( 5,1)
BIOFAC( 5,2)
BIOFAC( 6,1)
BIOFAC( 6,2)
BIOFAC( 7,1)
BIOFAC( 7,2)
BIOFAC( 8,1)
BIOFAC( 8,2)
BIOFAC( 9.1)
_BIOFAC( 9,2)

Used by RESRAD

ifferent f

Parameter

AREA
THICKO
LCZPAQ
BRDL

2)
3)
4)
5)
(6)
(7}
( 8)
(9
(10)

3)
4)
5)
6)
3)
4)
5)
6)

[ e e g g ke g

SSEEhnnn

<o
gtno
Z <
8%
<o

DENSCZ
vCz
TPCZ
FCCZ
HCCZ
BCZ




RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13
RO13

RO14
RO14
RO14
RO14
RO14
RO14
RO14

RESRAD, Version 6.0

WOW W W W W W W OW W W W W W W W

Average annual wind speed (m/sec)

Humidity in air (g/m**3)

Evapotranspiration coefficient

Precipitation (m/yr)

Irrigation (m/yr)

Irrigation mode

Runcoff coefficient

Watershed area for nearby stream or pond (m**2)
Accuracy for water/soil computations

Density of saturated zone (g/cm**3)
Saturated zone total porosity

Saturated zone effective porosity

Saturated zone field capacity

Saturated zone hydraulic conductivity (m/yr)
Saturated zone hydraulic gradient

Saturated zone b parameter

T« Limit = 30 days

03/06/2002

(

TCAPPC4

3 2.000E+00
* not used

3 5.000E-01
3 1.000E+00
3 7.600E-01
3 overhead

3 2.000E-01
3 1.000E+06
3 1.000E-03
3

3 1.630E+00
3 3.000E-01
* 2.000E-01
3 2.000E-01
3 7.000E+01
3 2.000E-02
3 not used

NI W

13:12
5512 default Kd parameters, Kd for clay layer

3

WU W W WYY WL W W W W W W

.000E+00
.000E+00
.000E-01
.000E+00
.000E-01
verhead

.000E-01
.000E+06
.000E-03

PFHRENONMDPEUToN

.500E+00
.000E-01
.000E-01
.000E-01
.000E+02
.000E~-02
.300E+00

UGN R RN

Page 5

W OW W W W MWW W W W W W W W oW W

Site-Specific Parameter Summary (contlnued)

Summary : Tec 1 pCi/g Th-230 and progeny,
File : TCUNEQ2C.RAD
3
b R A S
RO14 ® Water table drop rate (m/yr)
R014 * Well pump intake depth (m below water table)
R014 3 Model: Nondispersion (ND) or Mass-Balance (MB)
ROl4 * Well pumping rate (m**3/yr)
3
R015 * Number of unsaturated zone strata
RO15 3 Unsat. zone 1, thickness (m)
R015 3 Unsat. zone 1, soil density (g/cm**3)
RO15 3 Unsat. zone 1, total porosity
RO15 3 Unsat. zone 1, effective porosity
RO15 3 Unsat. zone 1, field capacity
RO15 * Unsat. zone 1, soil-specific b parameter
RO15 * Unsat. zone 1, hydraulic conductivity (m/vyr)
3
R015 ?* Unsat. zone 2, thickness (m)
RO15 ?* Unsat. zone 2, soil density (g/cm**3)
R015 * Unsat. zone 2, total porosity
RO15 3 Unsat. zone 2, effective porosity
RO15 3 Unsat. zone 2, field capacity
R0O15 3 Unsat. zone 2, soil-specific b parameter
RO15 2 Unsat. zone 2, hydraulic conductivity (m/yr)
3
R016 * Distribution coefficients for Pb-210
RO16 3 Contaminated zone (cm**3/g)
RO16 3 Unsaturated zone 1 (cm**3/g)
RO16 3 Unsaturated zone 2 (cm**3/g)
RO1l6 3 Saturated zone (cm**3/g)
RO16 3 Leach rate (/yr)
RO16 3 Solubility constant
3
ROL16 ? Distribution coefficients for Po-210
RO1l6 3 Contaminated zone (cm**3/g)
R0O16 3 Unsaturated zone 1 (cm**3/g)

3 User

0.000E+00
1.000E+01
ND

2.500E+02

.000E+00
.630E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

ROPNPDWREND

.660E+00
.630E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

U N W N

.700E+02
.700E+02
.500E+02
.700E+02
.000E+00
.000E+00

oM N

.500E+02
.500E+02

B

Page 4

3

3

3
3

WL W R w e e W W Wl oW WL LW W W W W W W W W oW W

Default .

1.000E—03
1.000E+01
ND
2.500E+02

.000E+00
.500E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

HONN N RS

.000E+00
.500E+00
.000E-01
.000E-01
.000E-01
.300E+00
.000E+01

PPN RO

.000E+02
.000E+02
.000E+02
.000E+02
.000E+00
.000E+00

o

.000E+01
.000E+01

e

3

Used by RESRAD
(If dlfferent from user Jinput)

5.904E-03
not used

Wow oW W W W w W W W W ow

3

Wow W ow

WIND
HUMID
EVAPTR
PRECIP
RI
IDITCH
RUNOFF
WAREA
EPS

DENSAQ
TPSZ
EPSZ
FCSZ
HCSZ
HGWT
BSZ

Parameter
Name

H(1)
DENSUZ (1)
TPUZ (1)
EPUZ (1)
FCUZ (1)
BUZ (1)
HCUZ (1)

H(2)
DENSUZ (2)
TPUZ (2)
EPUZ(2)
FCUZ(2)
BUZ (2)
HCUZ (2)

DCNUCC({ 3)
DCNUCU( 3,1)
DCNUCU( 3,2)

DCNUCS{ 3)
ALEACH( 3)
SOLUBK( 3)
DCNUCC{ 4)
DCNUCU( 4,1)




ROL6
ROL16
RO16
RO16

RO16
RO16
RO16
RO16
ROl6
RO16
RO16

RESRAD, Version 6.0
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default K3 parameters, Kd for clay layer

File

Menu

RO16
RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16
RO16

ROL16
RO16
RO16
RO16
RO16
RO16
RO16

RO16
RO16
RO16
RO16
RO16
RO16

B W W w W oW W W W W W W

W W W W WL u W Wl W W W W WL W WOk W W W W W W W W oW oL oW Wik ow ow

Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for Ra-226
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

T« Limit = 30 days

: TCUNEQ2C.RAD

Site-Specific Parameter Summary (continued)

Distribution coefficients for Th-230
Contaminated zone (cm**3/g)
Unsaturated zone 1 {(cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter Ac-227

Contaminated zone {(cm**3/g)
Unsaturated zone 1 {(cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter Pa-231

Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (crm**3/g)
Saturated zone (cm**3/g)
Leach rate (/yr)

Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate (/yr)
Solubility constant

Distribution coefficients for daughter
Contaminated zone (cm**3/g)
Unsaturated zone 1 (cm**3/g)
Unsaturated zone 2 (cm**3/g)
Saturated zone (cm**3/g)

Leach rate {(/yr)

U-234

U-235

B W W W W W WL W W W W

SO W

oot

.000E+02
.000E+02
.100E+03
.000E+02
.000E+00
.000E+00

TCAPPC4

.000E+03 3
.500E+02
.000E+00
.000E+00

WL LW W W Ww W W w

03/06/2002 13:12

3

WOW 0 W W W W W W W WM MWW WL WM MWW oL WM WML W W W KWW W W

counNnvu OO N oW WW

CorRPPR

O PR e

.200E+03
.200E+03
.800E+03
.200E+03
.000E+00
.000E+00

.200E+02
.200E+02
.400E+03
.200E+02
.000E+00
.000E+00

.100E+02
.100E+02
.700E+03
.100E+02
.000E+00
.000E+00

.500E+01
.500E+01
.600E+03
.500E+01
.000E+00
.000E+00

.500E+01
.500E+01
.600E+03
.500E+01
.000E+00

User 3

WO W W W W W W W W W WU WL W W W W W W WL W WU W WL W MWW W oW oW oW Wy

Page 5

QO

[« NaRNENES N

.000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

Page 6

couvuviu,u QO NNNN (=i We We e

couwvuuw;m

[N N NE, T,

.000E+04
.000E+04
.000E+04
.000E+04
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00

WL LW W W W W W WL W

3

WML 0 W W W W W W W WL W W WW W W MWW W W WM W W W W W W W W W W

Used

1.062E-02
not used

3.189E-03
not used

4.984E-04
not used

3.796E-03
not used

3.127E-03
not used

1.053E-01
not used

1.053E-01

by RESRAD

W OW W W W W W oW oW W oW W

DCNUCU( 4,2)
DCNUCS( 4)
ALEACH( 4)
SOLUBK( 4}
DCNUCC( 5)
DCNUCU( 5,1)
DCNUCU( 5,2)
DCNUCS ( 5)
ALEACH( 5)
SOLUBK( 5)
Parameter

SOLUBK (

DCNUCC (
DCNUCU (
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK (

DCNUCC {
DCNUCU (
DCNUCU (
DCNUCS (
ALEACH (
SOLUBK {

DCNUCC (
DCNUCU (
DCNUCU {
DCNUCS {
ALEACH (
SOLUBK (

DCNUCC (
DCNUCU (
DCNUCU (
DCNUCS (
ALEACH (




RO16

RO16
RO16
RO16
RO16
RO16
RO16
RO16

RO17
RO17

3
3
3
3
3
3
3
3
3
3
3
3

TCAPPC4
Solubility constant 3 0.000E+00 ?
3 3
Distribution coefficients for daughter U-238 3 3
Contaminated zone (cm**3/g) 3 1,500E+01 3
Unsaturated zone 1 (cm**3/g) 3 1.500E+01 3
Unsaturated zone 2 (cm**3/g) 3 1.600E+03 ?
Saturated zone (cm**3/g) 3 1.500E+01 3
Leach rate (/yr) 3 0.000E+00 3
Solubility constant 3 0.000E+00 3
3 3
Inhalation rate (m**3/yr) 3 8.400E+03 3
Mass loading for inhalation (g/m**3) 3 2.000E-04 3
T« Limit = 30 days 03/06/2002 13:12

RESRAD, Version 6.0
Summary :
File

WW W W W W W LYWW W W W W W W W W W W W W W W W W W oWew ow

3 Fruits, vegetables and grain consumption (kg/yr)
3 Leafy vegetable consumption
3 Milk consumption (L/yr)

TCUNEQ2C.,RAD

Exposure duration
Shielding factor,
Shielding factor,

Tc 1 pCi/g Th-230 and progeny,

inhalation
external gamma

Site-Specific Parameter Summary (continued)
3

Parameter

Fraction of time spent indoors
Fraction of time spent outdoors (on site)

Shape factor flag,
Radii of shape factor array

Outer
Outer
Quter
Outer
Outer
Outer
Outer
Outer
Outer
Cuter
Outer
OQuter

annular
annular
annulaxr
annular
annular
annular
annular
annular
annular
annular
annular
annular

radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius
radius

external

(m),
(m),
(),
(m),
(m) ,
(m},
(m},
(m) ,
(m) ,
(m},
(m),
(m}),

gamna

(used if FS = -1):

ring
ring
ring
ring
ring
ring
ring
ring
ring
ring 10:
ring 11:
ring 12:

WO~ U WM

Fractions of annular areas within AREA:

Ring 1
Ring 2
Ring 3
Ring 4
Ring 5
Ring 6
Ring 7
Ring 8
Ring 9
Ring 10
Ring 11
Ring 12

(kg/yr)

3 Meat and poultry consumption (kg/yr)

3

3
A
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

User

5.000E+01
5.000E-01
3.300E-01
5.500E-01
2.100E-01
1.000E+00

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used
not used

1.660E+02
1.100E+01
1.000E+02
6.300E+01

Page 6

0

Covmuul

P o

.000E+00

.000E+01
.000E+01
.000E+01
.000E+01
.000E+00
.000E+00

.400E+03
.000E-04

Page 7

[sNeloNeoNoNoRoNoNoNeTNES)]

QOO OOOCOMNF

O

.000E+01
.000E-01
.000E-01
.000E-01
.500E-01
.000E+00

.000E+01
.071E+01
.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+00
.732E-01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+00

.600E+02
.400E+01
.200E+01
.300E+01

WL W W oW oW W oW oW

WO WL W W W WU N WL W W W W W WU MWW MWW W W W W W W oW W oW

not used

1.053E-01
not used

5512 default Kd parameters, Kd for clay layer

Used by RESRAD

BMOW W kW W W W W W W W

WM W R WD W W WU W WU L WU W W WM W W W WL W W W W W W W W W W W

SOLUBK( 8)
DCNUCC( 9)
DCNUCU( 9,1)
DCNUCU{ 9,2)
DCNUCS( 9)
ALEACH( 9)
SOLUBK( 9)
INHALR
MLINH

Parameter

_ (1)
RAD_SHAPE( 2)

_ (3)
RAD_SHAPE( 4)
RAD_SHAPE( 5)
RAD_SHAPE( 6)
RAD_SHAPE( 7)
RAD_SHAPE( 8)
RAD_SHAPE( 9)
RAD_SHAPE (10)
RAD_SHAPE (11)
RAD_SHAPE(12)

SN oUW

)
)
)
)
)
)
)

FRACA( 8)
FRACA( 9)
FRACA (10)
FRACA (11)
FRACA(12)

DIET(1)
DIET(2)
DIET(3)
DIET (4)




( ( (

TCAPPC4

R018 3 Fish consumption (kg/yr) 3 5.400E+00 * 5.400E+00 3 -—- 3 DIET(5)
R018 * Other seafood consumption (kg/yr) 3 9.000E-01 3 9.000E-01 3 -— 3 DIET(6)
RO18 3 Soil ingestion rate {(g/yr) 3 1.825E+01 * 3.650E+01 ? - 3 80IL
R018 3 Drinking water intake (L/yr) 3 7.300E+02 3 5.100E+02 ? -——— 3 DWI
RO18 3 Contamination fraction of drinking water 3 1.000E+00 ® 1.000E+00 ? ——— 3 FDW
R0O18 3 Contamination fraction of household water 3 not used 3 1.000E+00 3 —— 3 FHHW
R018 3 Contamination fraction of livestock water 3 1.000E+00 3 1.000E+00 3 - 3 FLW
R018 3 Contamination fraction of irrigation water 3 1.000E+00 3 1.000E+00 3 -—— 3 FIRW
RO18 * Contamination fraction of aquatic food 3 5.000E-01 * 5.000E-01 3 -— ? FR9
R018 * Contamination fraction of plant food 3-1 3-1 3 0.500E+00 3 FPLANT
R0O18 * Contamination fraction of meat 3-1 3-1 3 0.500E+00 3 FMEAT
R0O18 ?* Contamination fraction of milk 3-1 1-1 3 0.500E+00 3 FMILK
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 8

Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer

File : TCUNEQ2C.RAD

Site-Specific Parameter Summary {continued)
3 3 User 3 3 Used by RESRAD 3 Parameter

3

3

3

RO19 ? Livestock fodder intake for meat (kg/day) 3 6.800E+01 ® 6.800E+01 3 3 LFIS5
R019 3 Livestock fodder intake for milk (kg/day) 3 5.500E+01 3 5.500E+01 3 -——- 3 LFI6
R019 ?® Livestock water intake for meat (L/day) 3 5.000E+01 3 5.000E+01 3 - 3 LWIS
R019 ? Livestock water intake for milk (L/day) 3 1.600E+02 * 1.600E+02 3 - 3 LWI6
RO19 * Livestock soil intake (kg/day) * 5.000E-01 * 5.000E-01 3 - 3 LST
RO19 * Mass loading for foliar deposition (g/m**3) 3 1.000E-04 ® 1.000E-04 3 -—- 3 MLFD
R019 * Depth of soil mixing layer (m) 3 1.500E-01 ® 1.500E-01 3 -—- 3 DM
R019 2 Depth of roots (m) 3 9,000E-01 3 9.000E-01 3 -—- 3 DROOT
R019 * Drinking water fraction from ground water 3 1.000E+00 * 1.000E+00 3 -—= 3 FGWDW
RO19 3 Household water fraction from ground water } not used * 1.000E+00 3 -—- 3 FGWHH
RO19 3 Livestock water fraction from ground water 3 1.000E+00 * 1.000E+00 3 -—= 3 FGWLW
RO19 ® Irrigation fraction from ground water 3 1.000E+00 * 1.000E+00 3 --- 3 FGWIR

3 3 3 3 3
R19B 3 Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 3% 7.000E-01 * -—- 3 YvV(l)
R19B 3 Wet weight crop yield for Leafy (kg/m**2) 3 1.500E+00 3 1.500E+00 3 -— T YV(2)
R19B * Wet weight crop yield for Fodder (kg/m**2) 3 1.100E+00 * 1.100E+00 * -— I YV(3)
R19B ? Growing Season for Non-Leafy (years) 3 1.700E-01 * 1.700E-01 3 - 3 TE(1)
R19B ? Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01 * - 3 TE(2)
R19B 3 Growing Season for Fodder (years) 3 8.000E-02 3 8.000E-02 3 —-——— 3 TE(3)
R19B 3 Translocation Factor for Non-Leafy 3 1.000E-01 3 1.000E-01 3 -——- 3 TIV(Ll)
R19B 3 Translocation Factor for Leafy 3 1.000E+00 3 1.000E+00 3 -—— 3 PIV(2)
R19B 3 Translocation Factor for Fodder 3 1,000E+00 3 1,000E+00 3 -— 3 TIV(3)
R19B 3 Dry Foliar Interception Fraction for Non-Leafy 2* 2.500E-01 * 2.500E-01 3 - 3 RDRY (1)
R19B 3 Dry Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 3 - 3 RDRY(2)
R19B 3 Dry Foliar Interception Fraction for Fodder 3 2.500E-01 ?* 2.500E-01 3 -— 3 RDRY(3)
R19B 3 Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 3 -— 3 RWET (1)
R19B 3 Wet Foliar Interception Fraction for Leafy 3 2.500E-01 3 2.500E-01 3 -— 3 RWET(2)
R19B * Wet Foliar Interception Fraction for Fodder 3 2.500E-01 * 2.500E-01 3 -—- 3 RWET(3)
R19B 3 Weathering Removal Constant for Vegetation 3 2.000E+01 3 2.000E+01 3 -—— 3 WLAM

3 3 3 3 3
Cl4 3 C-12 concentration in water (g/cm**3) 3 not used * 2.000E-05 3 —-—- 3 Cl2WTR
Cl4 3 C-12 concentration in contaminated soil (g/g) 3 not used 3* 3.000E-02 ? - 3 cl2cz
Cl4 3 Fraction of vegetation carbon from soil 3 not used 3 2.000E-02 3 -—- 3 CSOIL
Cl4 3 Fraction of vegetation carbon from air * not used * 9.800E-01 3 - 3 CAIR
Cl4 3 C-14 evasion layer thickness in soil (m) 3 not used 3 3.000E-01 °? -—- 3 DMC
Cl4 3 C-14 evasion flux rate from soil (1/sec) 3 not used 3 7.000E-07 3 -—— 3 EVSN
Cl4 3 C-12 evasion flux rate from soil (1l/sec) 3 not used 3 1.000E-10 3 -—- 3 REVSN
Cl4 3 Fraction of grain in beef cattle feed 3 not used 3 8.000E-01 3 -——- 3 AVFG4

page 7




TN
—
N

TCAPPC4
Cl4 * Fraction of grain in milk cow feed 3 not used * 2.000E-01 3 --- 3 AVFGS
Cl4 * DCF correction factor for gaseous forms of Cl4 3 not used * 1.234E+02 3 - 3 CO2F
3 3 3 3 3
STOR 3* Storage times of contaminated foodstuffs (days): ? 3 3 3
STOR 3 Fruits, non-leafy vegetables, and grain 3 1,400E+01 * 1.400E+01 3 -—- 3 STOR_T(1)
STOR 3 Leafy vegetables 3 1.000E+00 3 1.000E+00 3 -— 3 STOR_T(2)
STOR 3 Milk 3 1.000E+00 3 1,000E+00 3 - 3 STOR_T(3)
STOR 3 Meat and poultry 3 2.000E+01 3 2.000E+01 3 -—— 3 STOR_T(4)
STOR 3 Fish 3 7.000E+00 * 7.000E+00 3 -—— 3 STOR_T(5)
STOR 3 Crustacea and mollusks 3 7.000E+00 * 7.000E+00 3 -—- 3 STOR_T(6)
STOR 3 Well water 3 1.000E+00 * 1.000E+00 3 -—— 3 STOR_T(7)
STOR * Surface water 3 1.000E+00 3 1.000E+00 3 -——- 3 STOR_T(8)
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 9
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File : TCUNEQZC.RAD
Site-Specific Parameter Summary (contlnued)
3 3 User 3 Used by RESRAD 3 Parameter
Menu > R 2.1 S S ..L. SN P?ﬁée%snn’ (If different from user input) °  Name .

3
STOR 3 Livestock fodder 3 4.500E+01 3 4.500E+01 3 - 3 STOR _T(9)
3 3 3 3 3
R0O21 ? Thickness of building foundation (m) 3 not used 3 1.500E-01 3 —_— 3 FLOOR1
R021 3 Bulk density of building foundation (g/cm**3) 3 not used 3 2.400E+00 3 - 3 DENSFL
R0O21 ® Total porosity of the cover material 3 not used 3 4.000E-0Q1 3 -—— 3 TPCV
R021 3 Total porosity of the building foundation 3 not used 3 1,000E-01 3 -——- 3 TPFL
R0O21 ?* Volumetric water content of the cover material 3 not used 3? 5.000E-02 3 - 3 PH20CV
R021 3 Volumetric water content of the foundation 3 not used * 3.000E-02 3 ——— 3 PH20FL
R021 ? Diffusion coefficient for radon gas (m/sec¢): 3 3 3 3
RO21 *? in cover material 3 not used * 2.000E-06 3 ——— 3 DIFCV
RrRO21 3 in foundation material 3 not used 3 3.000E-07 3 -—- 3 DIFFL
RO21 3 in contaminated zone soil 3 not used 3 2.000E-06 ? -—— 3 DIFCZ
R021 3 Radon vertical dimension of mixing (m) 3 not used 3?* 2.000E+00 3 -—- 3 HMIX
R021 3 Average building air exchange rate (1/hr) 3 not used * 5.000E-01 3 -— 3 REXG
R021 3* Height of the building (room) (m) 3 not used 3 2.500E+00 3 - 3 HRM
R021 3 Building interior area factor 3 not used * 0.000E+00 3 —— 3 FAI
R021 ? Building depth below ground surface (m) 3 not used 3*-1.000E+00 3 ——— 3 DMFL
R021 3* Emanating power of Rn-222 gas 3 not used 3 2.500E-01 3 ——— 3 EMANA (1)
RO21 3 Emanating power of Rn-220 gas 3 not used 3 1.500E-01 3 -——- 3 EMANA(2)
3 3 3 3 3
TITL ? Number of graphical time points 3 32 3 - 3 -—- 3 NPTS
TITL 3 Maximum number of integration points for dose 17 3 -— 3 -—- 3 LYMAX
TITL ? Maximum number of integration points for risk  ° 1 . . e T aas eI : KYMAX .
R B B D B 8 T80 0 0 00000190 00006060 6 0 00 0 0 O O

Summary of Pathway Selections

Pathway 2% User Selection

1 -- external gamma 3 active
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aguatic foods 3 active
7 -- drinking water 3 active
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RESRAD, Version 6.0
Summary :

File

8 -- soil ingestion 3

9 -~ radon 3

Pind peak pathway doses . °
0 000 6 0 0 0 B

TCUNEQZC.RAD

T« Limit =
Te 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer

30 days

Contaminated Zone Dimensions

Area:
Thickness:
Cover Depth:

10000.00 sguare meters
0.30 meters
0.00 meters

T

Basic Radiation Dose Limit
Total Mlxture Sum M{t)

active
suppressed
active

03/06/2002

Initial Soil Concentrations, pCi/g

Pb-210
Po-210
Ra-226
Th-230

otal Dose TDOSE(t

(,

TCAPPC4

13:12 Page 10

1.000E+00
1.000E+00
1.000E+00
1.000E+00

), mrem/yr

= 25 mrem/vr

= Fractlon of Basic Dose lelt Recelved at. Tlme (t)

t (years): 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02
TDOSE(t): 7.064E+00 7.041E+00 6.972E+00 6.740E+00 6.137E+00 4.430E+00 4.536E-06 0.000E+00 0.000E+00
M(t): 2.826E-01 2.816E-01 2.789E-01 2.696E-01 2.455E-01 1.772E-01 1.814E-07 0.000E+00 0.000E+00
Maximum TDOSE(t): 7.064E+00 mrem/yr at t = 0.000E+00 years
RESRAD, Version 6,0 T« Limit = 30 days 03/06/2002 13:12 Page 11
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File TCUNEQ2C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0. 000E+00 vears
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk
Radio- ARARRARARAARA AAXAKAAKAKAAAAAK AARAARARAARARAAA AARAARARRRAARARA AAARARERAARK ARRARAARRRRARAAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAARAAA ARAKAARAK AARRAR AARARKRAR ARKAAA ARAAARRAA ARAAAR ARARAAARR AAAAAA ARRARARAR ARARRA AAAAARARA AAARRAR
Pb-210 2.292E-03 0.0003 1.447E-03 0.0002 0.000E+00 0.0000 8.733E-01 0.1236 2.400E-01 0.0340 4,872E-02 0.0069
Po-210 8.890E-06 0.0000 7.693E-04 0.0001 0.000E+00 0.0000 6.005E-02 0.0085 1.673E-01 0.0237 1.790E-02 0.0025
Ra-226 4.142E+00 0.5864 1.809E-03 0.0003 0.000E+00 0.0000 1.239E+00 0.1754 4.935E-02 0.0070 6.477E-02 0.0092
Th-230 1.356E-03 0,0002 7.144E- 03 0.0010 0,000E+00 0.0000 2 324E-02 0.0033 1.290E-03 0.0002 1.131E-04 0.0000
$11f77T fTtifffif fiffff i1iffffiff fiffft fiffffiff ffffff oIifffffff fiffff ffffffff fffiif ILLILPI1TT 1117171
Total 4.146E+00 0.5869 1.117E-02 0.0016 0.000E+00 0.0000 2.196E+00 0.3108 4.579E-01 0.0648 1.315E-01 0.0186
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t 0.000E+00 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk
Radio- AARRARRARAAAARAA AARAARRARAAAAKARR ARRARRRARRARRRAR AARKAARARRAAAARAR ARRAAAAAAAAARARK ARRARAAAAARARAAA
Nuclide mrem/yr fract. mrem/yr fract, mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAAAAA AAARAAAAA ARRRAA AEAZAAKAA AARKAA ARAKAAARAR RARREA AARRAAAAR AAAARE ARERAAARA AAAAAA ARARRKAARA AARAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra~226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230  0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0 0000 0,000E+00 0.0000
311134 F Fiftiiift PPttt fiifffifr fiffff fifftfiif fifffi fifffffff ffffff ffffffiff ffffff frfffffdf fiffif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
*Sum of all water independent and dependent pathways.
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Soil
s R s s
mrem/yr fract.
AARRRARARR ARAARA
6,764E-02
2.815E-02
1.533E-02
1.079E-02
fffffffit
1.219E-01

0.0096
0.0040
0.0022
0.0015
ifffit
0.0173

ALl Pathways®
ARARKARARARARAAKA
mrem/yr fract.
AARARRARA ARRARA
1.233E+00 0.1746
2.741E-01 0.0388
5,513E+00 0.7804
4,393E-02 0,0062
firfrffid firiif
7.064E+00 1.0000
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TCAPPC4
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 12
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer

File : TCUNEQ2C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

qg o ound iphalation - Radon TS 2 5.1 st S - 2 . U .+ S
Radio- AAAARASIRAAAAAAA AARSASRoATRAfid AARAASEEeRiiiss  miiiilobiiiiid  sniieE 5
Yuclide mrem/yr fract. — mrem/yr fract. mrem/yr fract.  mrem/yr fract, mrem/yr fract.  mrem/yr fract. mrem/yr fract.

. . fract. .
Pb-210 2.216E-03 0.0003 2.023E-03 0.0003 0.000E+00 0.0000 8.982E-01 0.1276 3.676E-01 0.0522 6.189E-02 0.0088 8.817E-02 0.0125
Po-210 1.412E-06 0.0000 1.222E-04 0.0000 0.000E+00 0.0000 9.508E-03 0.0014 2.657E-02 0.0038 2.842E-03 0.0004 4.471E-03 0.0006
Ra-226 4.127E+00 0.5862 1.859E-03 0.0003 0.000E+00 0.0000 1.259E+00 0.1788 5.920E-02 0.0084 6.622E-02 0.0094 1.780E-02 0.0025
Th-230 3,146E-03 0.0004 7.141E-03 0.0010 0,000E+00 0,0000 2,369E-02 0,0034 1.312E-03 0,0002 1.410E-04 0,0000 1,079E-02 0.0015

1ffffif ffffffies 88881 fifffffif fff44f TEfffffsf fitfff f1f11ffff fifftt TITFfffff FFfffi Fififiiff 1iifff Tffftfiif f1fiftf
Total  4.132E+00 0.5869 1.115E-02 0.0016 0.000E+00 0.0000 2.190E+00 0,3111 4.546E-01 0.0646 1.311E-01 0.0186 1.212E-01 0.0172

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
Water Dependent Pathways

Water Fish Radon Plant Meat Milk All Pathways*
Radio- AARARAAARAAAAAAE AARARAZARARARARA ARAAAKRRRARARZRE HAARGARARERRAAEEE HARRANERRESARREY KEEENERERSSsxsins pinkanosamays . .
Nuclide mrem/yr fract. Jmrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract,.
Ry snsemitn. oSkl e AAAARAAAA AARAAA AMAAAAAAA ARAARA ARAAAARAA AAARAA AAARAARAA ARARAA AAARAALAA

Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.420E+00 0.2017
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.351E-02 0.0062
Ra-226 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.531E+00 0.7856
Th-230  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0,000E+00 0,0000 O, 000E+00 0.0000 0.0Q0E+00 0.0000 4.622E-02 0.0
fTEE018f f812908F SEE88T FILTfE00F ffffEf fffEfffff fEfTEf fIfTIiffi fiffff fififfiif fE1ffF fPIfffiif fiffff fifiii it ittt
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 7.041E+00 1.0
*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 13
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File : TCUNEQ2C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Independent Pathways (Inhalation excludes radon)

Srouwnd o Ichalation o Radon  Plant Meat Milk Soil
Radion oo Radon .l Meat o 5 e
Nuclide mrem/yr fract. mrem/yr fract. —mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract.

AAARAARAR AAARAR RAAAAAAAA AAAAAR AEEAEARAA AAAAAA ARKAKARKK AARARA AARKAKRAR ARRARR AAAAAARAX AKAAAA AKARAARAA AAAAAA
Pb-210 2.059E-03 0.0003 1.990E-03 0.0003 0.000E+00 0.0000 8.373E-01 0.1201 3.654E-01 0.0524 6.002E-02 0.0086 8.598E-02 0.0123
Po-210 3.559E-08 0.0000 3.081E-06 0.0000 0.000E+00 0.0000 2.381E-04 0.0000 6.697E-04 0.0001 7.165E-05 0.0000 1.127E-04 0.0000
Ra-226 4.096E+00 0.5875 1,972E-03 0.0003 0.000E+00 0.0000 1.295E+00 0.1857 8.165E-02 0.0117 6.930E-02 0.0099 2.313E-02 0.0033
Th-230  6.702E-03 0.0010 7.136E-03 0.0010 0,Q00E+00 0.0000 2.461E-02 0.0035 1.371E-03 Q. 0002 1.993E-04 0.0000 1.080E-02 0.0015
fiffeff fffffE48T TEETET FILEFLL0F PEffff ffLfffEff fiffFf fiffiiiff fPffF fiIPffifr fiffff TPLTTTiif fiffif 1iffifiit fiffif
Total  4,105E+00 0.5888 1.110E-02 0.0016 0.000E+00 0.0000 2.157E+00 0.3094 4.491E-01 0.0644 1.296E-01 0.0186 1.200E-01 0.0172

Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
Water Dependent Pathways
Water Flsh Radon _Plant Meat Milk All Pathways*
Radio- " . s - . . s . . . s LT nanaWaYys L
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RAKARAA ABARAAARK RAAKAK ARARAAAARA AARARA AAARRARAR RARARA AAKARARAAA AARARR AARARKAARA KAKKKR

s =

TCAPPC4
Nuclide mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAAARAR ARARAKARR AAAARR ARKAARAARA ARARAR AAARARAAA AAAAAR AARARARAR RARKARR AAKARAARE RRAKAR AARARARAR ARKAARA ARARARAAR RAARAR
Pb-210 0.000E+00 0.0000 O©0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.353E+00 0.1940
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 1.095E-03 0.0002
Ra-226 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 5.567E+00 0.7985
Th-230, 0.000E+00 0.0000 0.0Q0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+0Q 0.0000 5.082E-02 0.0073
fifffff fEffififif fLffff ftfffffff ffffff fiffffidif ffffff fifffffsd fiffff fiffffiff fiffif Lffffffff fiifff Sfiffffffs fiffif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 6.972E+00 1.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 14
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay laver
File : TCUNEQ2C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAAAARRRRARRARAR ARARARAAAARRAAARA ARARRAARAARARBAR AARAARARARARAARE ARRAARARARARARARK AARAKRAARARARAAARA AAARAARKAARRRARA
Nuclide mrem/yr fract. nrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RARAARR ARAAARRRAZ ARARAR ARARARRAK RARARA ARAARARAR RARKAR ARARKARRA AARAAR AAARAARAA RARRAA ARARKARRA ARRARK AAARKAARK ARKAARK
Pb-210 1.589E-03 0.0002 1.539E-03 0.0002 0.000E+00 0.0000 6.312E-01 0.0936 2.816E-01 0.0418 4.621E-02 0.0069 6.646E-02 0.0099
Po-210 9.055E-14 0.0000 7.842E-12 0.0000 0.000E+00 0.0000 5.919E-10 0.0000 1.703E-09 0.0000 1.822E-10 0.0000 2.869E-10 0.0000
Ra-226 3.990E+00 0.5920 2.300E-03 0.0003 0.000E+00 0.0000 1.387E+00 0.2058 1.478E-01 0.0219 7.801E-02 0.0116 3.884E-02 0.0058
Th-230  1.8908-02 0,0028 7,117E-03 0,0011 0.000E+00 0.0000 2,797E-02 0,0041 1.715£-03 00003 4.196E-04 0.0001 1.086E-02 0.0016
fEfffff fffffff8f fff08f fffffifff ffffff fffffffff ffffff fffffffff frffff fffffffft ffffff fLfffffff frffff fLfffffif fffffs
Total 4.011E+00 0.5950 1.096E-02 0.0016 0.000E+00 0.0000 2.047E+00 0.3036 4.312E-01 0.0640 1.246E-01 0.0185 1.162E-01 0.0172
Total Dose Contributions TDOSE(i,p.,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways
Fish Radon Plant Meat Milk All Pathways*
Radio=- BARARARAAAAAARKA ARAAAARAARARARAAA AAAKAARAAAARAAAN AAARAAARRARAAAARN AAARARARAAAAARAAA AAAARRARKARAARAAAR
Nuclide mrem/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
BRARAAARR RKAARARARAA AARRAR AXKAARAARA AKAAAAR AAAAREARA RAAARA ABAAARRAA ARARAR AARABAARA ARAARR ARRAAAARK ARARAR AAAARRAAR AARREA
Pb-210 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O.000E+00 0.0000 O0.000E+00 0.0000 1.029E+00 0.1526
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 2.772E-09 0.0000
Ra-226 0.000E+00 0.0000 O0.,000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 5.645E+00 0.8374
Th-230 . 0.0008+00 0,0000  0.000E+00 0.0000 ©0,000E+00 0.0000 0.000E+00 0.0000 0,000B+00 0.0000 0.000E+00 0.0000 §.6985-02 0,009
fifffff fifftffes ffff4F ffffffifs fiffrf ffffrfffsr fiffff ffffffiff ffffff fffffffff ffffff Sifffffts ffffff fffffffss f1ffft
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 6.740E+00 1.0000
*Sum of all water independent and dependent pathways.
RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 15
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File : TCUNEQ2C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat Milk Soil
Radio- AAARRBARARARARAR AAAKARARARARARRR ARARARARARAARARA AARARARARARRAARA AAARARARARARRARA ARAARRAKARRARAAR AAKARARKARAAKAAK
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract. mrem/yr fract .WF?W{Y¥“ ggggp. mrem/yr fract.

gl St i

Pb~210 7.583E-04 0.0001 7.344E-04 0.0001 0.000E+00 0.0000 2.804E-01 0.0457 1.332E-01 0.0217 2.181E-02 0.0036 3.172E-02 0.0052
Po-210 9.381E-30 0.0000 8.143E-28 0.0000 0.000E+00 0.0000 5.723E-26 0.0000 1.763E-25 0.0000 1.888E-26 0.0000 2.980E-26 0.0000
Ra-226 3.698E+00 0.6026 2.788E-03 0.0005 0.000E+00 0.0000 1.449E+00 0.2362 2.525E-01 0.0411 8.938E-02 0.0146 6.416E-02 0.0105
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TCAPPC4

Th-230  5.1708-02 0.0084 7.0678-03 0.0012 0,000E+00 0,0000 3,774E-02 0.0061 3.466E-03 0,0006 1,125B-03 0,0002 1,131E-02 0,0018
friffff FEff1947F fI879F ffI9FF45F fifTfE fiffifift fiffff Fififfirf fRifif FREffifff fEffff F1TTiift fifift f1iii1iff 1ifiit
Total  3.751E+00 0.6111 1.059E-02 0.0017 0.000E+00 0.0000 1.767E+00 0.2880 3.891E-01 0.0634 1.123E-01 0.0183 1.071E-01 0.0174
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years
Water Dependent Pathways
Water Fish Radon Plant Meat Milk All Pathways*
Radio- AAAAAARAARAARAAL ARAARKARARAKAAN KAAAARGRARKAXARA AKAKARRGREAERERE KRERERcoCsriisis  REiiinirmxxxnuin oy ix o oCaWAySY
Nuclide mrem/yr —fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract.

pinivivite o . = bt et .
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.686E-01 0.0764
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.830E-25 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 5.556E+00 0.9053

Th-230  0,000B+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0,000E+00 0,0000 0,000E+00 0.0000 00008+00 0,0000 1,123E-01 0,0183
tifffft fiffffffs fiffff fifffffff ffiff ffffffiff fiffif fifffffff fiffff ffffffftf ffffff ffffifift IITITIT IIIIIIIIT ITITII
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 6.137E+00 1.0000

*Sum of all water independent and dependent pathways.

RESRAD, Version 6.0 T« Limit = 30 days 03/06/2002 13:12 Page 16
Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default KA parameters, Kd for clay layer
File : TCUNEQ2C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Independent Pathways (Inhalation excludes radon)

cauyoround o Inhalation =~ Radon  Plant . Meat Milk ~  Soil
Radio- AAAAARRARARAAAAA AAAAAARRARAARAZAR ARARAARAAARARARA ARAAARAARAAARAAR AAAAAARRAARRRARA BARARRRAKEKARNARARR AAAAAAARRARRARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract., mrem/yr fract.

L - t.  mrem ct. W -
Pb-210 5.681E-05 0.0000 5.514E-05 0.0000 0.000E+00 0.0000 1.559E-02 0.0035 9.671E-03 0.0022 1.576E-03 0.0004 2.381E-03 0.0005
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 2.778E+00 0.6272 2.643E-03 0.0006 0.000E+00 0.0000 9.683E-01 0.2186 2.696E-01 0.0609 7.580E-02 0.0171 7.050E-02 0.0159
Th-230, 1.424E-01 0.0322 6.905E-03 0.0016 0.000E+00 0.0000 5,824E-02 0.0131 1,137E-02 0,0026 3.380E-03 0,0008 1,297E-02 0,0029
TIff18f FIfffff9s fEif8f fffffffff TIffff fPtfifist $1f8ff IFP1ffiff T117FF 1FF1fT1if fiifff 11ffi1fif fifiif {fiiiftitif Tiffff
Total  2.921E+00 0.6593 9.603E-03 0.0022 0.000E+00 0.0000 1.042E+00 0.2353 2.907E-01 0.0656 8.076E-02 0.0182 8.585E-02 0.0194

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
Water Dependent Pathways
Water _ Fish Radon Plant Meat Milk All Pathways*

Radio- AAAARRRARRARAKAE AAAAARREAKARAZAR AENASASiRffiiiii  ANAAARASRRRREEXE HEREASERRsRRsiss RRNRRisrassrsnss  irrranocamays o .
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AAREKAAR ARRAARRAA ARKAAR AARARAAAR RKAAAAA ARARARRAA AREKAAR AEAARARAK ARARKAR AAAAAARRA ARAKAR ARARRARAR ARARAA AAAAKARAA ARAAAR
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.933E-02 0.0066
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.165E+00 0.9403
Th-230 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 O, 000E+00 0.0000 0,000E+00 0.0000 2.353E-01 0.,0531
LTLL1081 fEFL0400F fEf78t fEf11f111 $IE85f ffffff407 foffff ffffffffs fifffs fiffifffif ffffff 11fffffff fiiffff Lfffffrff f1ffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.430E+00 1.0000
*Sum of all water independent and dependent pathways.
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer
File : TCUNEQ2C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
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As mrem/yr and Fraction of Total Dose At t =

(

TCAPPC4

3.000E+02 years

Water Independent Pathways (Inhalation excludes radon)
. Ground Inhalation Radon Plant Meat
Radio- AAARRAAARAAAARAA ARRAAARRAAAAAAAA ARAARAAAAAAAAAAA ARAKAAAARAAAAAAA o - SRR
Nuclide mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. mrem/yr fract.
ARAKAAK KAARAKANA AAKARA AAAAAAALK AARAAA AARARARAA ARAAAA AARAAARAA ARARAA AAARAKLAA AARAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 2.113E-11 0.0000 8.412E-11 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.032E-06 0.2275 2.290E-06 0.5048
Th-230 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0,0000 2,371E-07 0.0523 4,495E-07 0,0991
fIfffds fEf131f77 f1783% ffffffffs fiffff Fifffffff ffffff SEfE£74fFf ffffft fifffffff fitfif
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.269E-06 0.2798 2.739E-06 0.6039
Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat
Radio- AAAARRAAAAAARAARR ARARRAAAAARAARAR AARRRAARKRRARARR ARARKEARRAARRRAA ARARARKAAARRARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. nrem/yr fract. mrem/yr fract.
ARARAAR ARAARARAA ARRRAK ARRRAAKAK ARRAAR AARRKARAR ARAAAR ARARARARA RAAKAR AARARARAK ARRARR
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230_ 0,000E+00 0,0000 0,000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Tffffff fEfP1878% 197 fEiffff4f ffffff fffffffff fiffff Fffffffff fiffff Iffffitif fiffif
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000
*Sum of all water independent and dependent pathways.
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, K4 for clay layer
File TCUNEQ2C.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and
As mrem/yr and Fraction of Total Dose At t = 4.810E+02 years
Water Independent Pathways (Inhalation excludes radon)
Ground Inhalation Radon Plant Meat
Radio- AARAARARARAARARN AAARAARRAARAARAAR ABARARARRAARARAA AARARARRARAARKAR ARARKARAAAKRAKAR
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fract.
AARAAAK AAARARARA AARRAA ARARARARK AAAKAR AARAAARAA ARRAAAR AARKAAKARA AAAAAA ARKARKAAR ARAAAR
Pb-210 0.000E+00 0.0000 O0.000E+0Q0 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 O.00COE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230. 0,000E+00 0.0000 0.000E+00 0.0000 0,0005+00 0.0000 0,000E200 00000 0,000E+00 0.0000
Tiff1ff fIf££184F f1184fF ffffffffs fiffff fifffffsf ffffft fffffffff fiffff Ltfifffffr fiffif
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p.t) for Individual Radionuclides (i} and
As mrem/yr and Fraction of Total Dose At t = 4.810E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat
Radio- AARAARRRRRARAAAR AAARAARRARAAREAR AARARKARAARKARRA ARKARARKAAKAKKAA AKAAKRARARAAARAA
Nuclide mrem/vr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARARRAR ARARAAAAA ARARAR ARARRARAN AAARAR AARAKAARA ARAAAR ARAKARARA ARARAR ARAKAKARAK ARKAAR
Pb-210 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.,0000
Ra-226 0.000E+00 0.0000 O0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th-230_ 0.000E+00 0.0000 0.000E+00 0,0000 0,000E+00 0,0000 0,000E+00 0.0000 0.000E+00 0,0000
frffffs fifffffff feffff {fffE571F f1118F Iffffffff fiffff dLfiffifsf fiffff fifffffff fififtf
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
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e ML
AARDAARAARDRARAAAAR
mrem/yxr fract.
ARAARAARR AAARAR
4.523E-12 0.0000
0.000E+00 0.0000
4,.365E-07
9.107E-08
ffffffits
5.276E-07

Pathways (p)

NUIIR - ¥
AAAARARANDAAADAL
mrem/yr fract.
KARAAARAL RARAAA
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0,900E+00

fifffifis
0.000E+00

Pathways (p)

ik
AAARAADRADAAANAAL
mrem/yr fract.
LS YL Lfack .
0.0000
0.0000
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00

ITITIITII
0.000E+00

IIIITIT
0.0000

Pathways (p)

MR
AAAAADAAANAAAARA
mrem/yr fract.
ARAAARRAR AAARAR
0.000E+00
0.000E+00
0.000E+00
0,000E+00 0.0000
ITITIIIIIII IIIIII
0.000E+00 0.0

g SOEL
AAAANAAAAANRAANA
mrem/yr fract.
AAAARARRA ABAARA
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00
fifffrift
0.000E+00

IIITIT
0.0000

(ALl Pathways*

fract.
ARRRAA
1.098E-10 0.0000
0.000E+00 0.0000
3.758E-06 0.8285
7.776E-07 0,1714
0 o e e i
4.536E-06 1.0000

 orem/yr

I
AAAADNAAAAARARANNR
mrem/yr fract.
RARRAKAAR ARAAAA
0.0000
0.0000
0.0000
9.0009
ITIITIT
0.0000

0.000E+00
0.000E+00
0.000E+00
0.000E+00

IIIITIIIT
0.000E+00

A1l Pathways*
AAAARARAAAADAAAAA
nrem/yr fract.
ARARAARAR AAAARAK
0.000E+00 0.0000
0.000E+00 0.0000
0.000E+00 0.0000
0,000E+00 0.0000

ffffffifs fff1it
0.000E+00 0.0000
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*Sum of all water independent and dependent pathways.
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer

File ¢ TCUNEQZ2C.RAD

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 7.940E+02 years
Water Independent Pathways (Inhalation excludes radon) :
Ground Inhalation Radon Plant Meat Milk Soil

Radio- ARARARARRARARARA ARARAAARAARARARA ARARAARARARARAAA AAARKARARARARAAR ARARARARARAAAARA ARRKARARARAARARA ARAAAAAARAAAAARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract.  mrem/yr fract.  mrem/yr fract. mrem/yr fract. — mrem/yr fract.

huclice mrem/yr fract. —mr - . ; -
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0©.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000
Th=230 0,000E+00 0,0000 0,000E+00 00000 0.000E+00 0,0000 0,000E+00 0,0000 0.000E+00 0,0000 0,000E+00 0.0000 0,000E+00 0.0000
fifffff rffftfffd fiffff fffffifff frffff fffffffsf fiffff ILfffffift ffffif ZFiffffffs fiffff Lffffffff ffffff ILLfTfF787 L1051
Total  0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Total Dose Contributions TDOSE(i,p.t} for Individual Radionuclides (i} and Pathways (p)

As mrem/yr and Fraction of Total Dose At t = 7.940E+02 years
Water Dependent Pathways

 Water ~  Fish ~  Radon . Plant ___  Meat  __ Milk  All Pathways®
Radio- 3 A ABAARAARRARARAARR AAARARRARAAAAAAA AAAAARAAAARAAAAR AAARAAAAAAAAARAA AAAAAAAAAAAAAAAA
Nuclide mrem/yr fract., mrem/yr fract,  mrem/yr fract. mrem/yr fract. mrem/yr fract. —mrem/yr fract. mrem/yr fract.

AAARARR AARAAARAR ARARAA AAAZAARAA AAAAAR ARAAAARRA ARAAAA AAARAAAAA AARAAR AARARAAAR AAARAR AAARAAAAR AAARAR AAAAAAAAA AAAAAA
Pb-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000
Po-210 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000
Ra-226 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
Th=230_ 0,000E+00 0.0000 0,000E+00 00000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0,0000 0,000E+00 0.0000 0.000E+00 00000
fffffif fffffffts ff1fs ffrffffff frifff fffffffsf frffif ffffffiff ffifif Lifffiffif ffffff fffffffff fEffff Lfffffifs ffffff
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000

*Sum of all water independent and dependent pathways.
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default K43 parameters, Kd for clay layer
File : TCUNEQZC.RAD

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
Parent Product Branch DSR({3j.t) (mrem/yr)/ (pCi/g)

(i) (3) Fraction* t= 0.000E+00 1.000E+00 3.000E+00 1.000E+0l1 3.000E+0l1 1.000E+02 3.000E+02 4.810E+02 7.940E+02
ARARAAR AAARAAAA AAARRAARAA AAARERAAR AARRAARAR ARRRAARKR ARKARRRAA AAAAARARA ARAAAARAA ARAAARRAA ARARAAARA ARAARRRAA
Pb-210 Pb-210 1.000E+00 8.501E-01 8.169E-01 7.541E-01 5.698E-01 2.551E-01 1.475E~-02 3.429E-11 0.000E+00 0.000E+00
Pb-210 Po-210 1.000E+00 3.832E-01 6.032E-01 5.986E-01 4.589E-01 2.135E-01 1.458E-02 7.549E-11 0.000E+00 0.000E+00
Pb-210 &DSR(J) 1,233E+00 1.420E+00 1.353E+00 1.029E+00 4.686E-01 2.933E-02 1.098E-10 0.000E+00 0.000E+00

Po-210 Po-210 1.000E+00 2.741E-01 4.351E-02 1.095E-03 2.772E-09 2.830E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Ra-226 Ra~226 1.000E+00 5.492E+00 5.467E+00 5.418E+00 5.250E+00 4.791E+00 3.416E+00 1.494E-06 0.000E+00 0.000E+00
Ra-226 Pb-210 1.000E+00 1.575E-02 4.189E-02 8.981E-02 2.253E-01 4.222E-01 3.805E-01 7.173E-07 0.000E+00 0.000E+00
Ra-226 Po-210 1.000E+00 5.128E-03 2.168E~02 5.930E~02 1.697E-01 3.425E-01 3.684E-01 1.546E-06 0.000E+00 0.000E+00
Ra-226 &DSR(3j) 5.513E+00 5.531E+00 5.567E+00 5.645E+00 5.556E+00 4.165E+00 3.758E-06 0.000E+00 0.000E+00
Th-230 Th-230 1.000E+00 4,276E-02 4.266E-02 4,247E-02 4.178E-02 3.985E-02 3.336E-02 3.851E-08 0.000E+00 0.000E+00
Th-230 Ra-226 1.000E+00 1.170E-03 3.537E-03 8.237E-03 2.425E-02 6.639E-02 1.746E-01 3.211E-07 0.000E+00 0.000E+00
Th-230 Pb-210 1.000E+00 2.473E-06 1.507E-05 7.217E-05 5.547E-04 3.382E-03 1.394E-02 1.327E-07 0.000E+00 0.000E+00
Th-230 Po-210 1.000E+00 6.486E-07 6.245E-06 4.133E-05 3.948E-04 2.684E-03 1.338E~-02 2.852E-07 0.000E+00 0.000E+00
Th-230 &DSR(j) 4.393E-02 4.622E-02 5.082E-02 6.698E~02 1.123E-01 2.353E-01 7.776E-07 0.000E+00 0.000E+00
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TCAPPC4
Tifffff fifffff ffffffifs 0 0 e 00 0 00000 00 0 e o e e e 6 G 0 e 2 e e e e e e
*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF(j) = BRF(1)*BRF(2)* BRF(3).

The DSR includes contributions from associated (half-life 6 30 days) daughters.

Single Radionuclide Soil Guidelines G(i,t) in pCi/g

Basic Radiation Dose Limit = 25 mrem/yr
Nuclide
(1) t= 0,000E+00 1.000E+00 3.000E+00 1,.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7.940E+02
ERRRARA ARAAAKARAA  ARARAKAAR AAAAAAAAA AARRARARE  ARARRAKAA  AAARKAARAR  AARRARAAR  AARKARRAX  RAARKARAAR
Pb-210 2.027E+01 1.760E+01 1.848E+01 2.430E+01 5.335E+01 8.523E+02 2.277E+11 *7.631E+13 *7.631E+13
Po-210 9.119E+01 5.745E+02 2.282E+04 9.020E+09 *4.492E+15 *4.492E+15 *4.492E+15 *4.492E+15 *4,492E+15
Ra-226 4.535E+00 4.520E+00 4.491E+00 4.,429E+00 4.500E+00 6.002E+00 6.652E+06 *9.882E+11 *9,882E+11
Th-230  5,690E+02  5.409B302  4,920B502  3.732E+02  2,226B:02  1.062E+02  3,215E407 *2,018E+10 *2,018E+10
ffffift tififfiit  piffftiff  fifffffff  FPiffifif  TiTIffifi  fiffifiif  TPififfit  fiififrit  fiifitiff
*At specific activity limit
Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)
and Single Radionuclide Soil Guidelines G(i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 0.000E+00 years

Nuclide Initial tmin DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

LA pci/g o (years) JApcisg) o (eCi/g)

ARAAAAR AAAAAAARAR AARRAAAAARRAAARRR ARAARARAR ARARARARARA AAAAAAARAA  AAAAAADRAA

Pbh-210 1.000E+00 1.193 11 0.002 1.422E+00 1.758E+01 1.233E+00 2.027E+01

Po-210 1.000E+00 0.000E+00 2.741E-01 9.119E+01 2.741E-01 9.119E+01

Ra-226 1.000E+00 14.80 # 0.03 5.658E+00 4.418E+00 5.513E+00 4.535E+00

52230, 10008500 161.980.3 . 2.8108-01 §,898B+01 4,3938-02 5 630E+07

0 0 0 0 0 0 0 01 0 A 0 o O e e A e 1 0 1 I 0 0 4
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Summary : Tc 1 pCi/g Th-230 and progeny, 5512 default Kd parameters, Kd for clay layer

File : TCUNEQZ2C.RAD

Individual Nuclide Dose Summed Over All Pathways
Parent Nuclide and Branch Fraction Indicated
Nuclide Parent BRF (i) DOSE(j,t), mrem/yr
(3) (i) t= 0.000E+00 1.000E+00 3,000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 4.810E+02 7. 940E+02

AAARRAA AAAAAARK ARARKAARA BARAARARR ARAAAARAR AARAARARR REAARARAA AAKAAAAAK ARARAARAA AARRARRAA AARAARAAR ARRAAAKAA

Pb-210 Pb-210 1.000E+00 8.501E-01 8.169E-01 7.541E-01 5.698E-01 2.551E-01 1.475E-02 3,429E-11 0.000E+00 0.000E+00
Pb-210 Ra-226 1.000E+00 1.575E-02 4.189E-02 8.981E-02 2.253E-01 4.222E-01 3.805E-01 7.173E-07 0.000E+00 0.000E+00
Pb-210 Th-230 1.000E+00 2.473E-06 1.507E-05 7.217E-05 5.547E-04 3.382E-03 1.394E-02 1.327E-07 0.000E+00 0.000E+00
Pb-210 &DOSE(3): 8.659E-01 8.588E~01 8.440E-01 7.957E-01 6.807E-01 4.092E-01 8.501E-07 0.000E+00 0.000E+00
Po-210 Pb-210 1.000E+00 3.832E-01 6.032E-01 5.986E-01 4.589E-01 2.135E-01 1.458E-02 7.549E-11 0.000E+00 0.000E+00
Po-210 Po-210 1.000E+00 2.741E-01 4.351E-02 1.095E-03 2.772E-09 2.830E-25 0.000E+00 0.000E+00 0.000E+00 0.000E+00
Po-210 Ra-226 1.000E+00 5.128E-03 2.168E-02 5.930E-02 1.697E-01 3.425E-01 3.684E-01 1.546E-06 0.000E+00 0.000E+00
Po-210 Th-230 1.000E+00 6.486E-07 6.245E-06 4.133E-05 3.948E-04 2.684E-03 1.338E-02 2.852E-07 0.000E+00 0.000E+00
Po-210 &DOSE(j): 6.625E-01 6.684E-01 6.591E-01 6.290E-01 5.587E-01 3.963E-01 1.832E-06 0.000E+00 0.000E+00
Ra-226 Ra-226 1.000E+00 5.492E+00 5.467E+00 5.418E+00 5.250E+00 4.791E+00 3.416E+00 1.494E-06 0.000E+00 0.000E+00
Ra-226 Th-230 1,000E+00 1.170E-03 3.537E-03 8,237E-03 2.425E-02 6.639E-02 1.746E-01 3.211E-07 0.000E+00 0.000E+00

Ra-226 &DOSE(j): 5.493E+00 5.471E+00 5.426E+00 5.274E+00 4.858E+00 3.591E+00 1.815E-06 0.000E+00 0.000E+00
230, Th230 1.0008100  4.276E-02 4.266E-02 4,2478-0 4,1708-02 3,9855-02 3,3368-02 3 8512-08 0.000E+00 0.000E+00
fffffff fffffff fifffifis fifffi1ff fffffffef fiffdtits ffffff1it 11 B 0 0 0 0 O e e e e 0 D 0 0 0 A 0 4

BRF (i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
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Nuclide Parent BRF (1)

J83)

e

- P .

Pb-210
Pb-210
Pb-210
Pb-210
Po-210
Po-210
Po-210
Po-210
Po-210
Ra-226
Ra-226
Ra-226
Th-230

BRF (1)

RESMAINS .EXE execution time

Pb-210 1.000E+00
Ra-226 1.000E+00
Th-230 1.000E+00
as(j):

Pb-210 1.000E+00
Po-210 1.000E+00
Ra-226 1.000E+00
Th-230 1.000E+0Q0
as(j):

Ra-226 1.000E+00
Th-230 1.000E+00
as(j):

Th 230 1. 000E+00

(

TCAPPC4
S{j.t), pCi/g

t= 0.000E+00 1.000E+00 3.000E+00 1.000E+0l1 3.000E+0l1 1.000E+02 3,000E+02 4.810E+02 7.940E+02
BARARRARA ARARRARAR AARARAARA ARARARRAR ARAARAARA AARAAAKAA AARRAAARAR AARRRARARE ARKAARKAR
1.000E+00 9.637E-01 8.950E-01 6.908E-01 3.297E-01 2.476E-02 1.517E-05 1.877E-08 1.761E-13
0.000E+00 3.046E-02 8.777E-02 2.549E-01 5.285E-01 6.254E-01 3.142E-01 1.631E-01 5.249E-02
0.000E+00 6.641E-06 5.817E-05 5.890E-04 4.136E-03 2.,272E-02 5.806E-02 7.015E-02 7.190E-02
1.000E+00 9.942E-01 9.828E-01 9.463E-01 8.624E-01 6.729E-01 3.723E-01 2.333E-01 1.244E-01

0.000E+00 8.167E-01 9.040E-01 7.009E-01 3.345E-01 2.512E-02 1.539E-05 1.905E-08 1.786E-13
1.000E+00 1.588E-01 4.004E-03 1.019E-08 1.058E-24 0.000E+00 0.000E+00 0.000E+00 0.000E+00
0.000E+00 1.652E-02 7.214E-02 2.421E-01 5.209E-01 6.226E-01 3.130E-01 1.625E-01 5.229E-02
0.000E+00 2.714E-06 4.086E-05 5.288E~04 3.990E-03 2.245E-02 5.767E-02 6.972E-02 7.149E-02
1.000E+00 9.920E-01 9.802E-01 9.435E-01 8.594E-01 6.702E-01 3.707E-01 2.322E-01 1.238E-01

1.000E+00 9.964E-01 9.892E-01 9.644E-01 8.970E-01 6.961E-01 3.373E-01 1.751E-01 5.635E-02
0.000E+00 4.323E-04 1.292E-03 4.244E-03 1.222E-02 3.538E-02 7.252E-02 8.460E-02 8,512E-02
1.000E+00 9.968E-01 9.905E-01 9.687E-01 9.092E-01 7.315E-01 4.098E-01 2.597E-01 1.415E-01

1.000E+00 9.995E-01 9.985E-01 9.949E-01 9.849E-01 9.505E-01 8,588E-01 7,834E-01 6.684E-01

i S S P i i i il Ay P R i e Al o Sl S b G r 2 s S il A P i i A S e

00 0 O 0 0 o 9 0 0 o 4 ffIIIIIII 00 0 0 A 5 0 0 5 5 A e e

is the branch fraction of the parent nuclide.

= 1.18 seconds
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approved for publication by the Technical Director, NEXTEP Environmental, Inc.

HMewman’ by 2).G. facpesre 3—¢-02

Harry J. Newman, CHP, Techdical Director g Date

Introduction

This Technical Memo provides information regarding the modeling and parameters used in deriving a
25 mrem/y, industrial use, release limit for indoor surfaces and structures. As this modeling supports
MARSSIM activities, the release limits will be referred to as Derived Concentration Guideline Levels
(DCGL). The characterization data for the Kerr-McGee Technical Center (KMTC) indicates that
elevated quantities of uranium and thorium contamination exist at several locations, and that
equilibrium with progeny may not exist. DCGLs are therefore derived for:

e Thorium — 232 and progeny
e The uranium series through uranium 234
e Ra-226 and progeny (includes dose contribution from Th-230)

This approach allows flexibility whereby higher or lower than expected concentrations of radium 226
(in comparison to uranium 238) can be accommodated, and allows for comparison of measured values
with the calculated DCGLs.

DCGLgyc calculations for these scenarios are shown to be impractical due to the high residual
contamination levels that would be allowable. KMTC has chosen to utilize a more conservative
ALARA based approach as described herein.
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General Method for Calculating DCGL

The software code RESRAD-BUILD' is used to provide pathway modeling and contains default
values for model parameters. The following bullets describe key parameters and criteria that differ
from the default parameters used in RESRAD-BUILD.

¢ Building Air Exchange Rate — An air turnover rate of 1.52 exchanges per hour is used based on
mean air exchange rates for commercial buildings as presented in Appendix C to NUREG-6697.
This turnover rate conservatively under-represents the actual design ventilation air turnover rate of
10 per hour found in laboratories at KMTC. '

o Room Height — The height of the false ceiling for most rooms at KMTC is 10.8 feet’. A ceiling
height of 3.m, or 9.8 feet is conservatively applied in the modeling.

¢ Removable Fraction — 0.7 percent removable fraction is used. This value is based upon
comparisons of smear measurements and fixed plus removable measurements for beta
radioactivity in affected labs.

¢ Dose Conversion Factors — ICRP 72 dose conversion factors for the radionuclides (and progeny)
of interest were substituted for the default ICRP 30 parameter for consistency with the other
pathway analyses and DCGLs derived sitewide.

Derived DCGLs

The RESRAD-BUILD default room area of 6m x 6m was used, with a height of 3m. The individual
is assumed to be located in the center of the room for the exposure duration with exposure from all 6
surfaces of the room. The input concentration for the RESRAD-BUILD code is in pCi/m? whlle the
output is provided in mrem/y. The input values represent a contamination level of 1dpmy/ 100cm? for
the initial parent nuclide, with appropriate entries for daughter products. In order to convert the results
from RESRAD-BUILD to the DCGL,, the following step is necessary.

25mremlimit

DCGL,, = >
RESRADoutput{mrem / y(dpm /100cm”™)

}* (beta +ice)/ dpm

Where the betas plus internal conversion electron (i.c.e.) per /dpm is radionuclide series specific’. The
individual DCGLw are provided in Table 1. The units for the calculated DCGL,, are Beta +
i.c.e./100cm’. Attachments 1-3 provide the results of the RESRAD-BUILD computer calculations for
each radionuclide series. ‘

1 RESRAD-BUILD for Windows, Version 3.0. Argonne National Laboratory for USNRC and USDOE, August 25,
2000.

3 In other locations such as the Pilot Plant, storage building, and TSSL building, the ceiling height is in excess of 14
feet.

* For the natural thorium series 3.61 betas + ice/dpm, for uranium 238 to uranium 234, 2.03 betas + ice/dpm, and
3.31 betas + ice/dpm is used for Ra-226 and progeny (including Th-230).
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Table 1

Derived DCGLs
Thorium 232 and progeny 7.13E-03 T 12675
Uranium Series through U-234 2.50E-04 203,000
Ra-226 and progeny 1.92E-03 \ 43,000

"The release limit in dpm/100 cm? is based upon the total beta (plus i.c.e.) emissions.

DCGLeMmc and ALARA Considerations

The DCGL,, for the 3 contaminant types is presented in Table 2. The DCGLy is the residual
concentration level at which a dose of 25 mrem/y will be received under the modeled scenario, if all
surfaces are uniformly contaminated at that level. Higher levels of residual contamination are
allowable when the area of the contamination is less than 144m®. For example, if only the floor area
of 36m? was contaminated at the DCGL.,, the dose to the hypothetical modeled individual would be
reduced by the contributions from the walls and ceiling. Table 2 presents the dose associated with this
scenario for the three contaminant types at KMTC.

Table 2
Dose to Individual for Two Scenarios

Thorium 232 and progeny
Uranium Series through U-234
Ra-226 and progeny

6.8 mrem/y
8.9 mrem/y

Table 2 shows that if the floor area only was contaminated at a level between 2.8 and 3.7 times the
DCGLw, the dose to the modeled individual would still be less than 25 mrem/y. Smaller areas of
residual contamination would allow even higher levels to remain. However, in consideration of
ALARA principles, KMTC will ensure that all residual indoor contamination exceeding the DCGLw
will be limited to a value which is less than or equal to 2.8 x DCGL,, for all radionuclides. Therefore,
the DCGLgyc values to be used at KMTC are as follows:

e Thorium — 232 and progeny : 35,000 dpm/1 00cm®
o U-238 through U-234: 568,000 dpm/100cm’
e Ra-226 and progeny: 120,000 dpny/1 00cm’

where the units represent total beta plus i.c.e emissions per 100cm®
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Conclusions/Recommendations

The individual surface DCGL,, for building surfaces are provided in Table 1. It will be possible
in numerous locations to perform final status surveys assuming the contaminant is natural
thorium only and apply this DCGLy, which is lower than the DCGL,, for the other two series. In
instances where contamination greater than the natural thorium DCGL,, is identified, it will be
necessary to determine the relative contaminant contributions if the residual contamination will
be left in place Guidance on application and use of the unity rule for three separate DCGLs in
this instance is outlined in MARSSIM, appendix L11.

The use of area factors allows for the evaluation of higher than expected contammant
concentrations in areas significantly smaller than the modeled 6m x 6m x 3m arca (144m>).
KMTC has established the DCGLgnmc at an upper threshold of 2.8 times the DCGLy, for all
radionuclides, in consideration of ALARA.
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tc232b.txt
Attachment 1
0
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:
* %
Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif iff
fftf RESRAD-BUILD Table of Contents it
fif fit

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Table of Contents.......cciiiiiiii ... 1
RESRAD-BUILD Input Parameters............ 2
Building Information..............ccou... 3
Source Information..........iiiiiinennn 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose Summary.......... 10
Dose by Pathway Detail................ 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail................ 18
Dose by Nuclide Detail................ 19
Full SUMNMAYY. . v st nennenenarsoeeaneenns 21

a
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:

* %k

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

ift i1t
iif RESRAD-BUILD Input Parameters i1t
it it

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz
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tc232b.txt

Number of Sources : 9

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 7.000000E-01

zzzzzzzzzzzzzzzzzzzz

1111111111 Receptor Information IIIIIIIIII

Receptor Room X y z FracTime Inhalation Ingesti
on (Dust) )
[m] {m] (] [m3/day] [m2
/hr]
1 1 3.000 3.000 1.000 0.330 3.36E+01 1.00
E-04

fff Receptor-Source Shielding Relationship IIf

Receptor Source Density Thickness Material
lg/em3)  Leml

1 1 2.40E+00 0.00E+00 Concrete

1 2 2.40E+00 O0.00E+4+00 Concrete

1 3 2.40E+00 0.00E+00 Concrete

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

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

1 6 2.40E+00 O0.00E+00 Concrete
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:18 Page: 3
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld

////////////////

11111111 Building Information IIIIIIIX

Building Air Exchange Rate: 1.52E+00 1l/hr
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S~ tc232b. txt

Height [m] Air Exchanges [m3/hr]

Area [m2]
khkhkhkdhkhkhkdhkhkhkhkhkhdhhkhbkkdhhhkhhddhhkk

* *
* *
* <=Q01: 1.64E+02
H1: 3.000 * Room 1 * Q10 : 1.64E
+02
*  LAMBDA: 1.52E+00 *
Area 36.000 * *
* *
hhkkkkdhhkdhkddbhkhhbhhhbhrhohhkhdhdhkhdhki
Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-0
7 [1/s]
O
** RESRAD-BUILD Program OQutput, Version 3.1 03/06/02 10:19 Page: 4
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld

N
fif1fffff Source Information ITIffffif
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 =z: 0.00[m}
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
c et e e e e T T e e
— Ingestion Inhalation Submersion

[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
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tc232b. txt
(pCi/m3) ]
TH-232 4.550E+01 1.000E-03 9.260E-02 1.020E-06
TH-228 4.550E+01 2.670E-04 1.480E-01 9.410E-03
RA-228 4.550E+01 2.560E-03 9.630E-03 5.590E-03

Source: 2
Location:: Room : 1 x: 3.00 y: 3.00 =z: 3.00[m]

Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-~03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
AAAAAAA AAAAAAAARAAAAA AAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yxr/

(pCi/m3) ]
TH-232 4 ,550E+01 1.000E-03 9.260E-02 1.020E-06
TH-228 4.550E+01 2.670E-04 1.480E-01 9.410E-03
RA-228 4.550E+01 2.560E~-03 9.630E-03 5.590E-03

g

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 5
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1

Input File : C:\Winbld\Tc232b.bld

Source: 3
Location:: Room : 1 =x: 0.00 y: 3.00 =z: 1.50[m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:

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

.000E+00 [1/hr]
.000E-01
.000E-03
.650E+02 [day]

w3 o

Radon Release Fraction: 1.000E-01
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tc232b.txt

Contamination:
Nucllde Concentratlon Dose Conversion Factors
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
_ (pCi/m3) ]
TH-232 4.550E+01 1.000E-03 9.260E-02 1.020E-06
TH-228 4.550E+01 2.670E-04 1.480E-01 9.410E-03
RA-228 4.550E+01 2.560E-03 9.630E-03 5.590E-03

Source: 4

6

Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.50[m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1l/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination:
Nuclide Concentratlon Dose Conversion Factors
AARAAAA AAAAAAAAAAAAA AAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/vr/
(pCi/m3) ]
TH-232 4.550E+01 1.000E-03 9.260E-02 1.020E-06
TH-228 4 .550E+01 2.670E-04 1.480E-01 9.410E-03
RA-228 4.550E+01 2.560E-03 9.630E-03 5.590E-03
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:
* %
Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Source: 5
Location:: Room : 1 x: 6.00 vy: 3.00 =z: 1.50[m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway ::
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tc232b.txt

[1/hr]

Direct Ingestion Rate: 0.000E+00
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01

Contamination::
Nuclide Concentration
e T e

Ingestion Inhalation
[pCi/m2] [mrem/pCi] [mrem/pCi]
TH-232 4.550E+01 1.000E-03 9.260E-02
TH-228 4.550E+01 2.670E-04 1.480E-01
RA-228 4.550E+01 2.560E-03 9.630E-03
Source: ©
Location:: Room : 1 X: 3.00 y:

0.000000

Evaluation Time: years

Page 6

6.00

Dose Conversion Factors

Submersion
[mrem/yr/
(pCi/m3) ]
1.020E-06
9.410E-03
5.590E-03

zZ: 1.50[m]

Geometry:: Type: Area Area:1.80E+01 [m2]
Yy
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
AAAAAAA AARAAAAAAARAA L e et otk ok S 5 S
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3) ]
TH-232 4.550E+01 1.000E-03 9.260E-02 1.020E-06
TH-228 4.550E+01 2.670E-04 1.480E-01 9.410E-03
RA-228 4.550E+01 2.560E-03 9.630E-03 5.590E-03
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:
* X
Title Natural Th with ICRP72 DCFs Eval Rev. 1
Input File C:\Winbld\Tc232b.bld

Direction:



Source:

Source:

tc232b.txt

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

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

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

////////////////////////////////////////////////

////////////////

ITITITIIT Source Information IIITIITII
1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 {day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4 .550E+01
TH-228 4.550E+01
RA-228 4.550E+01
2
Location:: Room : 1 x: 3.00 y: 3.00 z: 3.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4.550E+01

Page 7



tc232b.txt

TH-228 4.550E+01

RA-228 4.550E+01
a .
*%* RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 8
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 0.000000 years

Source: 3

Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contaminations:: Nuclide Concentration
[pCi/m2]
TH-232 4.550E+01
TH-228 4.550E+01
RA-228 4.550E+01
Source: 4
Location:: Room : 1 Xx: 3.00 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4.550E+01
TH-228 4.550E+01
RA-228 4.550E+01
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tc232b. txt

0O
*% RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 9
* *
Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 0.000000 years
Source: 5
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
« _
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4.550E+01
TH-228 4 .550E+01
RA-228 4.550E+01
Source: 6
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Y
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4 .550E+01
TH-228 4 .550E+01
RA-228 4.550E+01
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 10
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tc232b.txt
* %k
Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 0.000000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fff fif
fif RESRAD-BUILD Dose Tables i1t
it it

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

[mrem]
Source Source Source Source Source Source
Total
1 2 3 4 5 )

Receptor 1 2.07E-03 1.75E-03 8.25E-04 8.25E-04 8.25E-04 8.25E-04
7.12E-03

Total 2.07E-03 1.75E~-03 8.25E~-04 8.25E-04 8.25E-04 8.25E-04
7.12E-03
0

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 11
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1

Input File : C:\Winbld\Tc232b.bld

Evaluation Time: 0.000000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

[mrem]

Source: 1

Receptor External Deposition Immersion Inhalation Radon
ngestion

1 6.78E-04 2.07E-07 2.43E-09 5.11E-04 8.65E-04

1.16E-05 :

Total 6.78E-04 2.07E-07 2.43E-09 5.11E-04 8.65E-04
1.16E~-05

Page 10



Source:

Receptor

ngestion
1
1.16E-05
Total
1.16E-05

Source:

Receptor

ngestion
1
5.81E-06
Total
5.81E-06

Source:

Receptor

ngestion
1
5.81E-06
Total
5.81E-06

Source:

Receptor

ngestion
1
5.81E-06
Total
5.81E-06

Source:

Receptor

ngestion
1
5.81E-06
Total

External
3.63E~-04

3.63E-04

External
1.30E-04

1.30E-04

External
1.30E-04

1.30E-04

EXternal
1.30E-04

1.30E-04

External
1.30E-04

1.30E-04

tc232b.txt

Deposition Immersion
2.07E-07 2.43E-09

2.07E-07 2.43E-09

Deposition Immersion
1.04E-07 1.22E-09

1.04E-07 1.22E-09

Deposition Immersion
1.04E-07 1.22E-09

1.04E-07 1.22E-09

Deposition Immersion
1.04E-07 1.22E-09

1.04E-07 1.22E-09

Deposition Immersion
1.04E-07 1.22E-09

1.04E-07 1.22E-09
Page 11

Inhalation
5.11E-04

5.11E-04

Inhalation
2.56E-04

2.56E-04

Inhalation
2.56E-04

2.56E-04

Inhalation
2.56E-04

2.56E-04

Inhalation
2.56E-04

2.56E-04

Radon

8.65E-04

8.65E-04

Radon

4.33E-04

4.33E-04

Radon

4.33E-04

4.33E-04

Radon

4.33E-04

4,33E-04

Radon

4.33E-04

4.33E-04

I



tc232b.txt
5.81E-06
t

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:

* *

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 0.000000 years

Nuclide Detail of Doses

ITITITITIITIITIIIIITIIICIIIT
[mrem]

Source: 1

Nuclide Receptor Total
1
TH-232
TH-232 2.12E-04 2.12E-04
TH-228 1.00E-05 1.00E-05
RA-228 1.75E-05 1.75E-05
TH-228
TH-228 1.30E-03 1.30E-03
RA-228
TH-228 2.40E-04 2.40E-04
RA-228 2.85E-04 2.85E-04

Source: 2

Nuclide Receptor Total

1

TH-232

TH-232 2.11E~04 2.11E-04

TH-228 8.80E-06 8.80E-06

RA-228 1.01E-05 1.01E-05
TH-228

TH-228 1.15E-03 1.15E-03
RA-228

TH-228 2.11E-04 2.11E-04

RA-228 1.65E-04 1.65E-04
Source: 3

Page 12
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Nuclide Receptor

TH-232
TH-232
TH-228
RA-228

TH-228
TH-228

RA-228
TH-228
RA-228

O

1

.06E-04
.20E-06
.87E-06

W

5.47E-04

.01E-04
.30E-05

[o 2N ol

Total

.06E-04
.20E-06
.87E-06

W

5.47E-04

=

.01E-04
6.30E-05

tc232b. txt

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19

* %

Page: 13

Title Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 0.000000 years
Source: 4
-
Nuclide Receptor Total
1
TH-232
TH-232 1.06E-04 1.06E-04
TH~-228 4.20E-06 4.20E-06
RA-228 3.87E-06 3.87E-06
TH-228
TH-228 5.47E-04 5.47E-04
RA-228
TH-228 1.01E-04 1.01E-04
RA-228 6.30E-05 6.30E-05
Source:
Nuclide Receptor Total
1
TH-232
TH-232 1.06E-04 1.06E-04
TH~228 4,20E-06 4.20E-06
RA-228 3.87E-06 3.87E-06
TH-228
~— TH-228 5.47E-04 5.47E-04

Page 13



tc232b.txt
RA-228
TH-228 1.01E-04 1.01E-04
RA-228 6.30E-05 6.30E-05

Source: 6

Nuclide Receptor Total

1
TH-232
TH-232 1.06E-04 1.06E-04
TH-228 4.20E-06 4.20E-06
RA-228 3.87E-06 3.87E-06
TH-228
TH-228 5.47E-04 5.47E-04
RA-228
TH-228 1.01E-04 1.01E~04
RA-228 6.30E-05 6.30E~-05
il
~—" %% RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 14
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 1.00000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

iff Assessment for Time: 2 iff
Iif Time =1.00E+00 yr it

////////////////////////////////////////////////

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

////////////////

Source: 1
Location:: Room : 1 x: 3.00 vy: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
4
Pathway

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

Page 14



tc232b.tx
Removable fraction:
Time to Remove:

Contamination:: Nuclide
TH-232
TH-228
RA~228
Source: 2
Location:: Room : 1 x: 3.
Geometry:: Type: Area
z
Pathway

t
0.000E+00

3.650E+02 [day]

Concentration
[pCi/m2]
4.518E+01
4.518E+01
4.518E+01

3.00 [m]
Direction:

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

Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4.518E4+01
TH-228 4.518E+01
RA-228 4.518E4+01
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 15
* X
Title Natural Th with ICRP72 DCFs Eval Rev. 1
Input File C:\Winbld\Tc232b.bld
Evaluation Time: 1.00000 years
Source: 3
Location:: Room : 1 x: 0.00 y: 3.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway

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

Time to Remove:

Page 15

0.000E+00
1.000E-01
0.000E+00
3.650E+02

[1/hr]

[day]



Source:

O

tc232b.tx

Contamination:: Nuclide
TH~232
TH-228
RA-228

4

Location:: Room : 1 x: 3.

Geometry:: Type: Area

Pathway

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

Time to Remove:

Contamination:: Nuclide

TH-232
TH-228
RA-228

t

Concentration
[pCi/m2]
4,518E+01
4.518E+01
4.518E+01

00 y: 0.00 =z: 1.50 [m]
Area:1.80E+01 [m2] Direction:

0.000E+00 [1/hr]
1.000E-01
0.000E+00
3.650E+02 [day]

Concentration
[pCi/m2]
4,.518E+01
4.518E+01
4.518E+01

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 16

* Kk

Title

Source:

Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 1.00000 years

5
Location:: Room : 1 Xx: 6.
Geometry:: Type: Area

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

Page 16

00 y: 3.00 =z: 1.50 [m]
Area:1.80E+01 [m2] Direction:

0.000E+00 [1/hr]
1.000E-01
0.000E+00
3.650E+02 [day]



tc232b.txt

Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4.518E+01
TH-228 4.518E+01
RA-228 4.518E+01
Source: 6
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
y
Pathway
Direct Ingestion Rate: 0.000E+00 {[1l/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-232 4,.518E+01
TH-228 4.518E+01
RA-228 4.518E+01
0

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:
* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1

Input File : C:\Winbld\Tc232b.bld

Evaluation Time: 1.00000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

i1t iff
iii RESRAD-BUILD Dose Tables iff
fff fif

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

[mrem]

Page 17
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tc232b. txt
Source Source Source Source Source Source
Total
1 2 3 4 5 6

Receptor 1 1.54E~03 1.22E-03 5.61E-04 5.061E-04 5.61E-04 5.61E-04
5.01E-03

Total 1.54E-03 1.22E-03 5.61E-04 5.61E-04 5.61E-04 5.61E-04
5.01E-03
ad

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page: 18
* K
Title : Natural Th with ICRP72 DCFs Eval Rev. 1

Input File : C:\Winbld\Tc232b.bld

Evaluation Time: 1.00000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

ITITTITTTITTITITITITIITIITIITTITT

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 6.76E-04 0.00E+00 0.00E+00 0.00E+00 8.62E~-04
0.00E+00
Total 6.76E-04 0.00E+00 0.00E+0Q0 0.00E+00 8.62E-04
0.00E+00
Source: 2
Receptor  External Deposition Immersion Inhalation Radon
ngestion
1 3.62E-04 0.00E+00 0.00E+00 0.00E+00 8.62E-04
0.00E+00
Total 3.62E-04 0.00E+00 0.00E+00 0.00E+00 8.62E-04
0.00E+00
Source: 3
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4.31E-04
0.00E+00
Total 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4,.31E-04
0.00E+00

Page 18
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tc232b.txt

Source: 4

Receptor External Deposition Immersion Inhalation Radon
ngestion
1 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4.31E-04
0.00E+00
Total 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4,31E-04
0.00E+00

Source: 5

Receptor External Deposition Immersion Inhalation Radon
ngestion
1 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4,.31E-04
0.00E+00
Total 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4.31E-04
0.00E+00
Source: 6
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4.31E-04
0.00E+00
Total 1.30E-04 0.00E+00 0.00E+00 0.00E+00 4.31E-04
0.00E+00

ad

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:

* %

Title : Natural Th with ICRP72 DCFs Eval Rev. 1
Input File : C:\Winbld\Tc232b.bld
Evaluation Time: 1.00000 years

Nuclide Detail of Doses

;;;;;;;;;;;;;;;;;;;;;;;

[mrem]
Source: 1

Nuclide Receptor Total
1
TH-232
TH-232 3.79E-07 3.79E-07

Page 19
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TH-228
RA-228
TH-228
TH-228
RA-228
TH-228
RA-228

Source:

Nuclide

TH~232
TH-232
TH-228
RA-228

TH-228
TH-228

RA-228
TH-228
RA-228

Source:

Nuclide

TH-232
TH-232
TH-228
RA-228

TH-228
TH-228

RA-228
TH-228
RA-228

O

.22E-05
.48E-05

)]

7.46E-04

4.66E-04
2.28E-04

Receptor
1

[

.80E-07
.45E-05
2.40E-05

[1aN

6.36E-04

.97E-04
.22E-04

=W

Receptor
1

.95E-08
.10E-05
.61E-06

w0 N L

3.00E-04

1.87E-04
4.39E-05

.22E-05
.48E-05

W=

7.46E-04

.66E-04
.28E-04

N >

Total

.80E-07
.45E-05
.40E-05

NS

6.36E-04

.97E-04
.22E-04

=W

Tetal

. 95E-08
.10E-05
.61E-06

[eo BN\ TN

3.00E-04

1.87E-04
.39E-05

1N

tc232b.txt

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19

* %

Title Natural Th with ICRP72 DCFs Eval Rev. 1

Input File C:\Winbld\Tc232b.bld
~—  Evaluation Time: 1.00000

Page: 20

years
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Source:

Nuclide Receptor

TH-232
TH-232
TH-228
RA-228

TH-228
TH-228

RA-228
TH-228
RA-228

- Source:

Nuclide

TH-232
S TH-232
TH-228
RA-228
TH-228
TH-228
RA-228
TH-228
RA-228

Source:

Nuclide

TH-232
TH-232
TH-228
RA-228

TH-228
TH-228

RA-228
TH-228
RA-228

1

. 95E-08
.10E-05
.61E-06

N

3.00E-04

.87E-04
.39E-05

NSy

Receptor
1

.95E-08
.10E-05
.61E-06

N O,

3.00E-04

[y

.87E-04
4.39E-05

Receptor

1

.5.95E-08

2.10E-05
.61E-06

0]

3.00E-04

.87E-04
.39E-05

o

Total

. 95E-08
.10E-05
.61E-06

[eeJRANIRE) ]

3.00E-04

.87E-04
.39E-05

g

Total

5.95E-08
2.10E-05
8.61E-06

3.00E-04

.87E-04
.39E-05

gy

Total

.95E-08
.10E-05
.61E-06

QN

3.00E-04

1.87E-04
4.39E-05

tc232b. txt
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O

* %k
* k

Title

tc232b.txt

RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:19 Page:

Natural Th with ICRP72 DCFs Eval Rev. 1

Input File : C:\Winbld\Tc232b.bld
Full Summary

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif it
i1t RESRAD-BUILD Dose (Time) Tables fif
iff fif

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

(mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00
AARAARAAA AAAAAAAA
7.12E-03 5.01E-03

Receptor Dose/Yr Averaged Over Exposure Duration

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

(mrem/yr)

Evaluation Time [yr]
Q:QQQTOO 1.00E+00

| NV

7.12E-03 5.01E-03

Page 22
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tc238b.TXT

Attachment 2

O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08

* *

Title

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld

Page:

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

O

*% RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08

Tk Kk

11t it
it RESRAD-BUILD Table of Contents iff
fif fif

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Table of Contents.....cccvriiiivnennaaans 1
RESRAD-BUILD Input Parameters............ 2
Building Information..................... 3
Source Information..........ciiiieiaiian, 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 10
Receptor-Source Dose Summary.......... 14
Dose by Pathway Detail................ 15
Dose by Nuclide Detail................ 16
For time = 1.00E+00 yr
Time Specific Parameters.............. 19
Receptor-Source Dose Summary.......... 23
Dose by Pathway Detail................ 24
Dose by Nuclide Detail................ 25
Full SUMMATY. et i ntereeeoennnnsnensosneeas 28

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File

C:\Winbld\Tc238b.bld

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

//////////////////////////////////////////////

fif fit
iif RESRAD-BUILD Input Parameters iff
it i1t

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Page 1

Page:

1

2



tc238b.TXT

Number of Sources : 9

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 7.000000E-01

////////////////////

fififfffff Receptor Information IIIIITIIIIIL

Receptor Room b4 y z FracTime Inhalation Ingesti
on (Dust)
[m] [m] [m] [m3/day] [m2
/hr]
1 1 3.000 3.000 1.000 0.330 3.36E+01 1.00
E-04

tff Receptor-Source Shielding Relationship 11t

Receptor Source Density Thickness Material
i dgzem3) o Lemd
2.40E+00 O0.00E+00 Concrete
2.40E+00 0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2.40E+00 O0.00E+00 Concrete
2 0

2 0

LA0E+00 .00E+00 Concrete
.40E+00 .00E+00 Concrete
0

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page:
* *

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld

;;;;;;;;;;;;;;;;

{ffff1f1 Building Information IIITITIIT

Building Air Exchange Rate: 1.52E+00 1/hr
Page 2

3



— tc238b.TXT

Height {m] Air Exchanges [m3/hr]

Area [m2]
' Ihhhdhkhkhkhkhhhbhkdkdhhkhbhkhhkhhdkhkhhhhhi

Page 3

* *
* *
* <=Q01: 1.64E+02
Hl: 3.000 * Room 1 * Q10 1.64E
+02
*  LAMBDA: 1.52E+00 *
Area 36.000 * *
* *
*******************************
Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-0
7 [1/s]
1
** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 4
* %
Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
N
ifffffff Source Information IfIffffff
Source: 1 »
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00{m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
AAAAAAR AAAAAAARAAAARA AAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAA
‘ Ingestion Inhalation Submersion
~— [pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/



O

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

OO OO O NI

.550E+01
.100E+00
.550E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

N B N e

tc238b.TXT

.670E-04
. 740E-04
.810E-04
.630E-03
. 780E-04
.070E-03
.040E-03
.560E-03

=N U1 O e

.070E-02
.150E-02
.300E-02
.180E-01
.180E-02
.040E+00
.300E-02
.070E-03

** RESRAD~-BUILD Program Output, Version 3.1 03/04/02

* %
Title

Input File

Source: 2

a

** RESRAD-BUILD Program Output, Version 3.1 03/04/02

* %

Location::
Geometry::

Pathway

..
.

Room :
Type: Area

1 x:

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:

Time to Remove:

Radon Release Fraction:

Contamination::

Nuclide Concentration

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

[pCi/m2]

OO OOO NN

.550E+01
.100E+Q0
.550E+01
.000E+0Q0
.000E+00
.000E+00
.000E+0O0
.000E+00

Ingestion
[mrem/pCi]

NERE MNP

3.00 y:
Area:3.60E+01

WJFO

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
C:\Winbld\Tc238b.bld

3.00

.600E-04
.030E-04
. 930E-07
.010E~-04
.040E-06
.160E-03
.040E-02
.430E~-05

18:08

z: 3.00[m]
Direction:

(m2]

.000E+00 [1/hr]

.000E-01
.000E-03

.650E+02 [day]

.000E-01

Dose Conversion Factors
o o e e e v et e o e v e et et e s o e b et ae e o e et ottt ot o o e e n ae ne e ne e
Submersion
[mrem/yr/
(pCi/m3) ]

.670E-04
. 740E-04
.810E-04
.630E-03
. 780E-04
.070E-03
.040E-03
.560E-03

‘Page 4

Inhalation
[mrem/pCi]

B SN GO

.070E+-02
.150E-02
.300E-02
.180E-01
.180E-02
.040E+00
.300E-02
.070E-03

F NN WY

.600E-04
.030E-04
. 930E-07
.010E-04
.040E-06
.160E-03
.040E-02
.430E~-05

18:08 Page: 6



Title

Input File

Source:

3

Location::
Geometry::

Pathway

Room :
Type:

tc238b.TXT
KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

C:\Winbld\Tc238b.bld

1 x:

Area

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

Time to Remove:

Radon Release Fraction:

Contamination::
Nuclide Concentration
AAAARAA AAAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

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

1.600E-04

9.030E-04
8.930E-07
2.010E-04
2.040E~-06
2.160E-03
1.040E-02

[pCi/m2]
U-238 4,550E+01
U-235 2.100E+00
U-234 4 ,550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00

O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08

* %

Dose Conversion Factors

Ingestion

[mrem/pCi]

N S DN e

.670E-04
.740E-04
.810E-04
.630E-03
.780E-04
.070E-03
.040E-03
.560E~03

0.00 y:

Inhalation

W= O

.000E+00 [1/hr]

.000E-01
.000E-03
.650E+02

.000E-01

[mrem/pCi]

SRR R R

.070E-02
.150E-02
.300E-02
.180E-01
.180E-02
.040E+00
.300E-02
.070E-03

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Title
Input File
Source: 4
Location::
Geometry: :
y
Pathway ::

Room :
Type:

C:\Winbld\Tc238b.bld

1 x:

Area

Direct Ingestion Rate:
Fraction released to air:

3.00 y:

Page 5

0.000E+00 [1/hr]

1.000E-01

3.00 =z:
Area:1.80E+01 [m2]

[day]

1.50[m]
Direction:

1.430E-05

0.00 =z:
Area:1.80E+01 [m2]

Page: 7

1.50[m]
Direction:



tc238b.TXT

Removable fraction: 7.000E~-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors

AAAARAA AAAAAAAAAAAAA AAAARAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion

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

(pCi/m3) ]

U-238 4 ,550E+01 1.670E-04 1.070E-02 1.600E-04
U-235 2.100E+00 1.740E-04 1.150E-02 9.030E-04
U-234 4 .550E+01 1.810E-04 1.300E-02 8.930E-07
PA-231 0.000E+00 2.630E-03 5.180E-01 2.010E-04
TH-230 0.000E+00 7.780E-04 5.180E-02 2.040E-06
AC=-227 0.000E+00 4.070E-03 2.040E+00 2.160E-03
RA-226 0.000E+00 1.040E-03 1.300E-02 1.040E-02
PB-210 0.000E+00 2.560E-03 4.070E-03 1.430E-05

O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page:
* %k .

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld

Source: 5
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50{m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination:
Nuclide Concentratlon Dose Conversion Factors
AAAAAARL AAAAAAAAAAAAR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/

Page 6



g

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

QO O CO NI

.550E+01
.100E+00
.550E+01
.000E+00
.000E+00
.000E+Q0
.000E+00
.000E+0O0

N INNRFP ==

tc238b.

.670E-04
. 740E-04
.810E-04
.630E-03
.780E-04
.070E-03
.040E-03
.560E-03

TXT

N N NS W

.070E-02
.150E-02
.300E-02
.180E-01
.180E~-02
.040E+00
.300E-02
.070E-03

** RESRAD-BUILD Program Output, Version 3.1 03/04/02

* *

Title
Input File

Source: 6

AAAAARRA AAAARAAAAAAAAAR AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Submersion

3.00 y:
Area:1.80E+01 [m2]

W~ O

=

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
C:\Winbld\Tc238b.bld

6.00

.600E-04
.030E-04
.930E-07
.010E-04
.040E-06
.160E-03
.040E-02
.430E-05

18:08

Page: 9

z: 1.50 [m]
Direction:

.000E+00 [1/hr]

.000E-01
.000E-03

.650E+02 [day]

.000E-01

Dose Conversion Factors

Inhalation

[mrem/pCi]

BN G U

Location:: Room : 1 x:
Geometry:: Type: Area
Yy
Pathway
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Radon Release Fraction:
Contamination:
Nuclide Concentratlon
Ingestion
[pCi/m2] [mrem/pCi]
U-238 4.550E+01 1.670E-04
U-235 2.100E+00 1.740E-04
U-234 4.550E+01 1.810E-04 -
PA-231 0.000E+00 2.630E-03
TH-230 0.000E+00 7.780E-04
AC-227 0.000E+00 4.070E-03
RA-226 0.000E+0Q0 1.040E-03
PB-210 0.000E+00 2.560E-03
a

.070E-02
.150E-02
.300E-02
.180E-01
.180E-02
.040E+00
.300E-02
.070E-03

[mrem/yr/
(pCi/m3) ]

HENNDN®OW

** RESRAD-BUILD Program Output Version 3.1 03/04/02

* %

Page 7

.600E-04
.030E-04
.930E-07
.010E-04
.040E-06
.160E-03
.040E-02
.430E-05

18:08 Page: 10



tc238b.TXT
Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 0.000000 years

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

iff Assessment for Time: 1 fif
i1t Time =0.00E+00 yr i1

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzz

IITIIITIII Source Information IIIITIIII

Source: 1
: Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contaminations:: Nuclide Concentration
[pPCi/m2]
U-238: 4 ,550E+01
U-235 2.100E+00
U-234 4.550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 11

* %

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time; 0.000000 years

Page 8



Source:

Source:

tc238b.TXT

2
Location:: Room : 1 x: 3.00 y: 3.00 =z:
Geometry:: Type: Area Area:3.60E+01 [m2]
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 4.550E+01
U-235 2.100E+00
U-234 4.550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
3
Location:: Room : 1 x: 0.00 y: 3.00 z:
Geometry:: Type: Area Area:1.80E+01 [m2]
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-~-238 4.550E+01
U-235 2.100E+00
U-234 4.550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA~-226 0.000E+00
PB-210 0.000E+00

Page 9

3.00 [m]
Direction:

1.50 [m]
Direction:



tc238b.TXT
** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 12
* K
Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 0.000000 years

Source: 4

Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 {1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
: [pCi/m2]
U-238 4.550E+01
U-235 2.100E+00
U-234 4.550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
Source: b
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 4.550E+01

Page 10



O

tc238b.TXT

U-235

U-234

PA-231
TH-230
AC-227
RA-226
PB-210

QOO COCO AN

** RESRAD-BUILD Program Output, Version 3.1

* %

Title KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File C:\Winbld\Tc238b.bld
Evaluation Time: 0.000000 years
Source: 6
Location:: Room : 1 x: 3.00 y: 6.00
Geometry:: Type: Area Area:1.80E+01 [m2]
Y
Pathway ::
Direct Ingestion Rate: 0.000E+00
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02
Contamination:: Nuclide Concentration
[PCi/m2]
U-238 4.550E+01
U-235 2.100E+00
U-234 4.550E+01
PA-231 0.000E+00
TH-230 0.000E+00
AC-227 0.000E+00
RA-226 0.000E+00
PB-210 0.000E+00
O

** RESRAD-BUILD Program Output, Version 3.1

* %

Title

Input File

.100E+00
.550E+01
.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

03/04/02 18:08

03/04/02 18:08

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Evaluation Time:

0.000000

C:\Winbld\Tc238b.bld

years

1.50 [m]
Direction:

[1/hr]

[day]

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Page 11



~ tc238b.TXT

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fff iff
it RESRAD-BUILD Dose Tables iff
it iff

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

{mrem]
Source Source Source Source Source Source
Total
1 2 3 4 5 ©

Receptor 1 6.75E-05 6.19E-05 3.00E-05 3.00E-05 3.00E-05 3.00E-05
2.50E-04

Total 6.75E-05 6.19E-05 3.00E-05 3.00E-05 3.00E-05 3.00E-05
2.50E-04
O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 15
* %
~— Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 0.000000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

ITITITITTITIITIITLITIITIIIDL

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 1.19E-05 4.16E-09 3.72E-11 5.44E-05 2.03E-14
1.14E-06 :
Total 1.19E-05 4.16E-09 3.72E-11 5.44E-05 2.03E-14
1.14E-06
Source: 2
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 6.30E-06 4.16E-09 3.72E-11 5.44E-05 2.03E-14

~—  1.14E-06
Page 12



Total
1.14E-06

Source:

Receptor

ngestion
1
5.71E-07
Total
5.71E-07

Source:

Receptor

ngestion
1
5.71E-07
Total
5.71E-07

Source:

Receptor

ngestion
1
5.71E-07
Total
5.71E-07

Source:

Receptor

ngestion
1
5.71E-07
Total
5.71E-07
O

6.30E-06

External

2.25E-06

2.25E~-06

External

2.25E-06

2.25E-06

External

2.25E-06

2.25E-06

External

2.25E-06

2.25E-06

** RESRAD-BUILD Program

* %

Title

Input File
Evaluation Time:

tc238b.TXT

4.16E-09

2.08E-09

2.08E-09

2.08E-09

2.08E-09

2.08E-09

2.08E-09

2.08E-09

2.08E-09

3.72E-11

Deposition Immersion

1.86E-11

1.86E-11

Deposition Immersion

1.86E-11

1.86E-11

Deposition Immersion

1.86E-11

1.86E-11

Deposition Immersion

1.86E-11

1.86E-11

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
C:\Winbld\Tc238b.bld

0.000000 years

Page 13

5.44E-05

Inhalation

2.72E-05

2.72E-05

Inhalation

2.72E-05

2.72E-05

Inhalation

2.72E-05

2.72E-05

Inhalation

2.72E-05

2.72E-05

Output, Version 3.1 03/04/02 18:08

2.03E-14

Radon
1.02E-14

1.02E-14

Radon
1.02E-14

1.02E-14

Radon
1.02E-14

1.02E-14

Radon
1.02E~-14

1.02E-14

Page:

16



tc238b.TXT

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Total

1
U-238
U-238 3.35E-05 3.35E-05
U-234 4.30E-11 4.30E-11
TH-230 5.04E-16 5.04E-16
RA-226 2.19E-19% 2.19E-19
PB-210 0.00E+00 0.00E+00
U-235
U-235 3.59E-06 3.59E-06
PA-231 5.76E-10 5.76E-10
AC-227 2.36E-11 2.36E-11
U-234
U-234 3.04E-05 3.04E-05
TH-230 5.34E~10 5.34E-10
RA-226 3.55E-13 3.55E-13
PB-210 9.36E-17 9.36E-17
Source: 2

Nuclide Receptor Total

1

U-238

U-238 2.93E-05 2.93E-05
U-234 4.25E-11 4.25E-11
TH-230 5.03E-16 5.03E-16
RA-226 1.29E-19 1.29E-19
PB-210 0.00E+00 0.00E+00
U-235

U-235 2.48E-06 2.48E-06
PA-231 5.73E-10 5.73E-10
AC-227 2.33E-11 2.33E-11
U-234

U-234 3.01E-05 3.01E-05
TH-230 5.33E-10 5.33E-10
RA-226 2.09E-13 2.09E~13
PB-210 8.89E~-17 8.89E-17

Page 14



tc238b.TXT

O
** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 17

* %

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 0.000000 years

Source: 3

Nuclide Receptor Total

1
U-238
U-238 1.40FE-05 1.40E-05
U-234 2.12E-11 2.12E-11
TH-230 2.51E-16 2.51E~16
RA-226 4,99F-20 4.99E-20
PB-210 0.00E+00 0.00E+00
U-235
U-235 1.06E-06 1.06E-06
PA-231 2.86E-10 2.86E-10
AC-227 1.16E-11 1.16E-11
U-234
U-234 1.50E-05 1.50E-05
TH-230 2.66E-10 2.66E-10
RA-226 8.11E-14 8.11E-14
PB-210 4.37E-17 4.37E-17
Source: 4

Nuclide Receptor Total

1
U-238
U-238 1.40E-05 1.40E-05
U-234 2.128-11 2.12E-11
TH-230 2.51E-16 2.51E-16
RA-226 4.99E-20 4.99E-20
PB-210 0.00E+00 O0.00E+00
U-235
U-235 1.06E-06 1.06E-06
PA-231 2.86E-10 2.86E-10
AC-227 1.16E-11 1.16E~11
U-234

Page 15



U-234

TH-230
RA-226
PB-210

g

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08

* *

Title
Input Fi

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

le

1.50E-05
2.66E-10
8.11E-14
4.37E-17

1.50E-05
2.66E-10
8.11E-14
4.37E-17

tc238b.TXT

C:\Winbld\Tc238b.bld

Evaluation Time:

Source:

5

Nuclide Receptor

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

Source:

6

1

.40E-05
L12E-11
.51E-16
.99E-20
.00E+00

OBNNRF

=

.06E-06
2.86E~10
.16E-11

[

.50E-05
.66E-10
.11E-14
.37E-17

WS 00N M

Nuclide Receptor

U-238
U-238
U-234
TH-230
RA-226
PB-210
~ U-235

1

.40E-05
.12E-11
.51E~-16
.99E-20
.00E+00

O DNDNP

0.000000

Total

.40E-05
.12E-11
.51E~16
.99E-20
.00E+00

O NN

.06E-06
.86E-10
.16E-11

=N e

.50E-05
.66E-10
.11E-14
.37E-17

0N =

Total

.40E-05
.12E-11
.51E-16
. 99E-20
.00E+00

O NN

years

Page 16
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tc238b.TXT

U-235 1.06E~-06 1.06E-06
PA-231 2.86E-10 2.86E-10
AC-227 1.16E-11 1.16E-11
U-234

U-234 1.50E-05 1.50E-05
TH-230 2.66E-10 2.66E-10
RA-226 8.11E-14 8.11E-14
PB-210 4.37E-17 4.37E-17

O
** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 19
* %
Title KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years
tffffftfftefefttttfffffefffeffttfffffffffffiaidt
tfffffffffefffttfteftefefefaffffifffffffffif4111
i1t Assessment for Time: 2 fit
11t Time =1.00E+00 yr i1t
fifffftttffefrffffefffffsffefaftffffffffff1ii1
fifffffifftfeefefeetfffffffessssfffffffifiiss11t
ffffffff Source Information Ifffffif
Source: 1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+Q0
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 4.518E+4+01
U-235 2.085E+00
U-234 4.518E+01

Page 17



tc238b.TXT

PA-231 4.412E-05
TH-230 4.067E-04
AC-227 6.962E-07
RA-226 8.809E-08
PB-210 9.056E-10

- O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 20

*

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years

Source: 2

Location:: Room : 1 x: 3.00 vy: 3.00 =z: 3.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 4.518E+01
U-235 2.085E+00
U-234 4.518E+01
PA-231 4.412E-05
TH-230 4.067E-04
AC-227 6.962E-07
RA-226 8.809E-08
PB-210 9.056E~-10
Source: 3
Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]

Page 18



tc238b.TXT

Contaminations: : Nuclide Concentration
[pCi/m2]
U-238 4.518E+01
U-235 2.085E+00
U-234 4,518E+01
PA-231 4.412E-05
TH-230 4.067E-04
AC-227 6.962E-07
RA-226 8.809E-08
PB-210 9.056E-10

a

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 21
* *

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld

Evaluation Time: 1.00000 years
Source: 4
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-O1
Removable fraction: 0.000E+00
Time to Remove: 3.650E4+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
U-238 4.518E+01
U-235 2.085E+00
U-234 4.518E+01
PA-231 4,412E-05
TH-230 4.067E-04
AC-227 6.962E-07
RA-226 8.809E-08
PB-210 9.056E-10
Source: 5
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50 [m]
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tc238b.TXT

Geometry:: Type: Area

Area:1.80E+01 [m2] Direction:

0.000E+00 [1/hr]
1.000E-01
0.000E+00
3.650E+02 [day]

Concentration
[pCi/m2]
.518E+01
.085E+00
.518E+01
.412E-05
.067E-04
.962E-07
.809E-08
.056E-10

WO O b b D

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page: 22

00 y: 6.00 =z: 1.50 [m]
Area:1.80E+01 [m2] Direction:

X
Pathway ::
Direct Ingestion Rate:
Fraction released to air:
Removable fraction:
Time to Remove:
Contamination:: Nuclide
U-238
U-235
U-234
PA-231
TH-230
AC-227
RA-226
PB-210
O
* *
Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years
Source: 6
Location:: Room : 1 x: 3.
Geometry:: Type: Area
Yy
Pathway

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

Time to Remove:

Contamination:: Nuclide

U-238
U-235
U-234

Page 20

0.000E+00 [1/hr]
1.000E-01
0.000E+00
3.650E+02 [day]

Concentration
[pCi/m2]
4.518E+01
2.085E+00
4.518E+01



tc238b.TXT

PA-231 4
TH-230 4
AC-227 6
RA-226 8
PB-210 9

O

** RESRAD-BUILD Program Output, Version 3.1
* %

.412E-05
.067E-04
.962E-07
.809E-08
.056E-10

03/04/02 18:08 Page: 23

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

-

ITTTTFTITIITITITIITITITITTIIIIITIITITIIIITITITIRIITIINT

it i1t
iff RESRAD-BUILD Dose Tables ift
it iftf

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

[mrem]
Source Source Source Source Source Source
Total .
1 2 3 4 5 6

Receptor 1 1.18E-05 6.27E-06 2.24E-06 2.24E-06 2.24E-06 2.24E-06
2.71E-05

Total 1.18E-05 6.27E~-06 2.24E-06 2.24E-06 2.24E-06 2.24E~06
2.71E-05
O

** RESRAD-BUILD Program Output, Version 3.1
* &

03/04/02 18:08 Page: 24

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

ITITTITITIITITTIITIITITIIITITY

{mrem]

S Source: 1

Page 21



Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

External

1.18E-05

1.18E-05

External

6.27E-06

6.27E-06

External

2.24E-06

2.24E-06

External

2.24E-06

2.24E-06

External

2.24E-06

2.24E-06

tc238b.TXT
Deposition Immersion
0.00E+00 0.00E+0QO0

0.00E+00 0.00E+00

Deposition Immersion
0.00E+00 0.00E+00

0.00E+00 0.00E+00

Deposition Immersion
0.00E+00 0.00E+00

0.00E+00 0.00E+00

Deposition Immersion
0.00E+00 0.00E+00

0.00E+00 0.00E+00

Deposition Immersion
0.00E+00 0.00E+00

0.00E+00 0.00E+00

Page 22

Inhalation

0.00E+00

0.00E+00

Inhalation

0.00E+00

0.00E+00

Inhalation

0.00E+00

0.00E+00

Inhalation

0.00E+00

0.00E+00

Inhalation

0.00E+00

0.00E+00

Radon

1.52E-13

1.52E-13

Radon

1.52E-13

1.52E-13

Radon

7.62E-14

7.62E-14

Radon

7.62E-14

7.62E-14

Radon

7.62E-14

7.62E-14

I



S

tc238b.TXT

Source: 6

Receptor External Deposition Immersion Inhalation Radon
ngestion

1 2.24E-06 0.00E+00 0.00E+00 0.00E+00 7.62E-14

0.00E+00

Total 2.24E-006 0.00E+00 0.00E+00 0.00E+00 7.62E-14
0.00E+00
O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 Page:

* %

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File : C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years

Nuclide Detail of Doses
[mrem]

Source: 1

Nuclide Receptor Total

1

U-238

U-238 8.90E-06 8.90E-06
U-234 2.43E-12 2.43E-12
TH-230 1.37E-17 1.37E-17
RA-226 4.28E-18 4.28E-18
PB-210 1.06E-22 1.06E-22
U-235

U-235 2.36E-06 2.36E-06
PA-231 2.08E-11 2.08E-11
AC-227 4.36E-12 4.36E-12
U-234

U-234 5.72E-07 5.72E-07
TH-230 5.81E-12 5.81E-12
RA-226 2.50E-12 2.50E-12
PB-210 1.68E-16 1.68E-16

Source: 2

Nuclide Receptor Total
1
U-~238

Page 23
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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

O

NE S NG -

D = NN

. 74E-06
.17E-12
.66E-18
.41E-18
.31E-23

.26E-06
.09E-11
.34E-12

. 75E-07
.82E-12
LA41E-12
.39E-17

N W

. 74E-06
L17E-12
.66E-18
.41E-18
.31E-23

1.26E-06

’_l

.09E-11

2.34E-12

Q0= NN

. 75E-07
.82E-12
.41E-12
.39E-17

tc238b.TXT

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08 26

* k

Page:

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva
Input File C:\Winbld\Tc238b.bld
Evaluation Time: 1.00000 years
Source: 3
Nuclide Receptor Total
1
U-238
U-238 1.70E-06 1.70E-06
U-234 3.90E-13 3.90E-13
TH-230 2.24E-18 2.24E-18
RA-226 9.04E-19 9.04E-19
PB-210 1.84E-23 1.84E-23
U-235
U-235 4.,52E-07 4.52E-07
PA-231 3.86E-12 3.86E-12
AC-227 8.43E-13 8.43E-13
U-234
U-234 9.17E~-08 9.17E-08
TH-230 9.48E-13 9.48E-13
RA-226 5.29E-13 5.29E-13
PB-210 2.90E~-17 2.90E-17
Source: 4

Page 24



Nuclide Receptor

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

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

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

O

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08

* %

Title

Input File

KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

QO W oW

N OO WO

1

.70E-06
.90E-13
.24E-18
.04E-19
.84E-23

.52E-07
.86E-12
.43E-13

.17E-08
.48E-13
.29E-13
.90E-17

HONWRE

Total

.70E-06
.90E-13
.24E-18
.04E-19
.84E-23

4.52E-07

0w

N O

.86E-12
.43E-13

.17E-08
.48E-13
.29E-13
.90E-17

tc238b.TXT

C:\Winbld\Tc238b.bld

Evaluation‘Time:

Source:

5

Nuclide Receptor

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

U-235
U-235
PA-231

AC-227

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

9.
9.
5.
2.

1

1.70E-06
3.90E-13
2.
9
1

24E-18

.04E-19
.84E-23

4.52E-07
3.
8.43E-13

86E-12

17E-08
48E-13
29E-13
90E-17

1

W W O N W

N WD WY

.00000

Total

.70E-06
.90E-13
.24E-18
.04E-19
.84E-23

.52E-07
.86E-12
.43E-13

.17E-08
.48E-13
.29E-13
.90E-17

years
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tc238b.TXT

Source:
Nuclide Receptor Total
1
U-238
U-238 1.70E-06 1.70E-06
U-234 3.90E-13 3.90E-13
TH-230 2.24E-18 2.24E-18
RA-226 9.04E-19 9.04E-19
PB-210 1.84E~23 1.84E-23
U-235
U-235 4,52E-07 4.52E-07
PA-231 3.86E-12 3.86E-12
AC-227 8.43E-13 8.43E-13
U-234
U-234 9.17E~08 9.17E-08
TH-230 9.48E-13 9.48E-13
RA-226 5.29E~13 5.29E-13
PB-210 2.90E-17 2.90E-17
u

** RESRAD-BUILD Program Output, Version 3.1 03/04/02 18:08
* %

Title : KMTC U-238 thru U-234 w/ ICRP72 DCFs Eva

Input File C:\Winbld\Tc238b.bld

Full Summary

Page: 28

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif ' fif
fif RESRAD-BUILD Dose (Time) Tables fif
fif fif

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

(mrem)

Evaluation Time {[yr]
Page 26



tc238b.TXT
0.00E+00 1.00E+00
AAAAAAAA AAAAAAAA
2.50E-04 2.71E-05

////////////////////////////////////////////////

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00
AAAAAAAA AAAAAAAA
2.50E-04 2.71E-05
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Attachment 3
O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* %

tc230b.txt

Title : Th-230 through end of chain with ICRP72

Input File

g

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* %

C:\Winbld\Tc230b.bld

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

i1 it
fif RESRAD-BUILD Table of Contents iff
iftf it

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Table of Contents. ... ... it 1
RESRAD-BUILD Input Parameters............ 2
Building Information..........c.oiiieennn 3
Source Information.........coiiiveennnnn. 4
For time = 0.00E+00 yr
Time Specific Parameters.............. 7
Receptor-Source Dose SumMmMary.......... 10
Dose by Pathway Detail................ 11
Dose by Nuclide Detail................ 12
For time = 1.00E+00 yr
Time Specific Parameters.............. 14
Receptor-Source Dose Summary.......... 17
Dose by Pathway Detail................ 18
Dose by Nuclide Detail.......coovvee... 19
FUll SUMMBTIY e vt ettt eeeeeeeeaanensssssasas 21

Page:

Page:

Title

Th-230 through end of chain with ICRP72

Input File : C:\Winbld\Tc230b.bld

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

Iff iit
111 RESRAD-BUILD Input Parameters 111
i1t iit

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

A A A A0 W NN N 6 5 0 0 O 1 10 0 Y A

Page 1



tc230b.txt

Number of Sources 6

Number of Receptors: 1

Total Time : 3.650000E+02 days
Fraction Inside : 7.000000E-01

zzzzzzzzzzzzzzzzzzzz

ITITIITIITITI Receptor Information IIITIITIIITIT

Receptor Room b4 y z FracTime Inhalation Ingesti
on (Dust)
[m] (m] [m] [m3/day] [m2
/hr]
1 1 3.000 3.000 1.000 0.330 3.36E+01 1.00
E-04

111 Receptor-Source Shielding Relationship Iff

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

1 1 2.40E+00 O0.00E4+00 Concrete
1 2 2.40E+00 0.00E+00 Concrete
1 3 2.40E+00 0.00E+00 Concrete
1 4 2.40E+00 0.00E+00 Concrete
1 5 2.40E+00 O0.00E+00 Concrete
1 © 2.40E4+00 O0.00E+00 Concrete

O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 3

* *

Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld

zzzzzzzzzzzzzzzz

ITITIITTI Building Information IIIIIIIT

Building Air Exchange Rate: 1.52E+00 1/hr
Page 2



tc230b. txt

Height [m] Air Exchanges [m3/hr]
Area [m2]
R S SRR EEEEEE SRR LR R EEEEEEE SRS
* *
* *
* <=Q01: 1.64E+02
H1: 3.000 * Room 1 * Q10 : 1.64E
+02
* LAMBDA: 1.52E+00 *
Area 36.000 * *
* *
Fhhkhkhkhkhhbhkhkhdhkbhkdrhkhhbhbdhrkhkrhhbhhdhi
Deposition velocity: 1.00E-02 [m/s] Resuspension Rate: 5.00E-0
7 [1/s]
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 4
* %

Title : Th-230 through end of chain with ICRP72
Input File. : C:\Winbld\Tc230b.bld

1111111111111111

ITIITITIIIT Source Information IIITIITIT

Source: 1 '
Location:: Room : 1 Xx: 3.00 vy: 3.00 =z: 0.00[m]

Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway

Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination:
Nuclide Concentratlon Dose Conversion Factors

ARAAAAA AAAAAAAAARARA AAAAAAAAAAARAAAARAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yxr/

Page 3



N tc230b. txt
(pCi/m3) ]
TH-230 4,550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4.550E+01 1.040E-03 1.300E~-02 1.040E-02
PB-210 4.550E+01 2.560E-03 4.070E-03 1.430E-05

Source: 2 ,
Location:: Room : 1 x: 3.00 vy: 3.00 z: 3.00[m]

Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination::
Nuclide Concentration Dose Conversion Factors
AARRAAAA AAAAAAAAAAAAA AAAAAAAAAARAAAAAAARAAAAAAAAAARARARA
Ingestion Inhalation Submersion
~— [pCi/m2] [mrem/pCi] [mrem/pCi]l [mrem/yr/
(pCi/m3) 1]
TH-230 4,.550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4,.550E+01 1.040E-03 1.300E-02 1.040E-02
PB-210 4.550E+01 2.560E-03 4.070E-03 1.430E-05
D .
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 5
* %

Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld

Source: 3

Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.50([m]

Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X

Pathway ::

.000E+00 [1/hr]
.000E-01
.000E-03
.650E+02 [day]

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

Time to Remove:

W~ O

Radon Release Fraction: 1.000E-01

Page 4



Contamination:
Nuclide Concentratlon
AAARARA AAAAAAAAAAARA

tc230b.txt

Dose Conversion Factors

st st st e s o e s ot 5 S o6 5 5% o o o B S 5 5 S e 5% S S o 5 5 5 5

Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3) ]
TH-230 4.550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4.550E+01 1.040E-03 1.300E-02 1.040E-02
PB-210 4.550E+01 2.560E-03 4.070E-03 1.430E-05
Source: 4
Location:: Room : 1 x: 3.00 y: 0.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [dayl]
Radon Release Fraction: 1.000E-01
~
Contamination::
Nuclide Concentration Dose Conversion Factors
AAAARAA AAAAAAAAAAAAA AAAAAARAAAAAAAARAARAAAAAAAAARAAAAAAAR
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3) 1]
TH-230 4.550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4.550E+01 1.040E-03 1.300E-02 1.040E-02
PB-210 4,.550E+01 2.560E-03 4.070E-03 1.430E-05
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page:
* %
Title Th-230 through end of chain with ICRP72
Input File C:\Winbld\Tc230b.bld
Source: 5
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50([m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
~ Pathway ::

Page 5



tc230b. txt

Direct Ingestion Rate:

Fraction released to air:

Removable fraction:
Time to Remove:

Radon Release Fraction:

Contamination:
Nuclide Concentratlon
AAAAAAA AAAAAAAAAAAARA

Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3) 1]
TH-230 4.550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4.550E+01 1.040E-03 1.300E~02 1.040E-02
PB-210 4.550E+01 2.560E-03 4.070E-03 1.430E-05
Source: 6
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.50[m]
Geometry:: Type: Area Area:1.80E+01 [m2]
Yy
N Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Radon Release Fraction: 1.000E-01
Contamination:
Nuclide Concentratlon Dose Conversion Factors
AAAAAAA AARAAAAAAAAAAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Ingestion Inhalation Submersion
[pCi/m2] [mrem/pCi] [mrem/pCi] [mrem/yr/
(pCi/m3) ]
TH-230 4.550E+01 7.780E-04 5.180E-02 2.040E-06
RA-226 4.550E+01 1.040E-03 1.300E-02 1.040E-02
PB-210 4.550E+01 2.560E-03 4.070E-03 1.430E-05
il
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page:
* ok
Title Th-230 through end of chain with ICRP72
Input File C:\Winbld\Tc230b.bld
~— Evaluation Time: 0.000000 years

Page 6

w~lrFko

.000E+00 [1/hr]
.000E-01
.000E-03
.650E+02

[day]

.000E-01

Dose Conversion Factors

e st s e ek e e St e S S St ot N S S B ok 5 5 5 5 5

Direction:



Source:

Source:

tc230b.txt

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

///////////////////////////////////////////////

fif Assessment for Time: 1 iff
ifif Time =0.00E+00 yr it

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzz

ITIITIIII Source Information IIIITIIIT
1
Location:: Room : 1 x: 3.00 y: 3.00 z: 0.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.550E+01
RA-226 4.550E+01
PB-210 4.550E+01
2
Location:: Room : 1 x: 3.00 y: 3.00 z: 3.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:

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

Contamination:: Nuclide

TH-230
Page 7

0.000E+00
1.000E-01
7.000E-03
3.650E+02

[1/hr]

[day]

Concentration

[pCi/m2]
4.550E+01



tc230b.txt
RA-226 4.550E+01
PB-210 4.550E+01
]
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 8

* %

Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld
Evaluation Time: 0.000000 years

Source: 3

Location:: Room : 1 x: 0.00 y: 3.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.550E+01
RA-226 4.550E+01
PB-210 4,.550E+01
Source: 4
Location:: Room : 1 x: 3.00 y: 0.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: ‘ 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.550E+01
RA-226 4.550E+01
PB-210 4.550E+01

Page 8



tc230b. txt

a
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 9
* *
Title Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld
Evaluation Time: 0.000000 years
Source: 5
Location:: Room : 1 x: 6.00 y: 3.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X
Pathway ::
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4,550E+01
RA-226 4.550E+01
PB-210 4,550E+01
Source: 6
Location:: Room : 1 x: 3.00 y: 6.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 7.000E-03
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.550E+01
RA-226 4.550E+01
PB-210 4.550E+01
a
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 10

Page 9



* K

tc230b. txt

Title : Th-230 through end of chain with ICRP72

Input File

Evaluation Time:

Total

Receptor 1
1.92E-03
Total
1.92E-03

ad

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* &

zzzzzzzzz

C:\Winbld\Tc230b.bld
0.000000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

111
111

11
11t

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

//////////////////////////////////////

Source

1

6.87E-04 4.61E-04 1.94E-04 1.94E-04 1.94E-04 1.94E-04

6.87E-04 4.61E-04 1.94E-04 1.94E-04 1.94E-04 1.94E-04

[mrem]
Source Source Source Source
2 3 4 5

Title : Th-230 through end of chain with ICRP72

Input File

Evaluation Time:

Source: 1

Receptor
ngestion
1
1.39E-05
Total
1.39E-05

External

4.87E-04

4.87E-04

C:\Winbld\Tc230b.bld
0.000000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

[mrem]

Deposition Immersion Inhalation
1.70E-07 1.91E-09 1.55E-04

1.70E-07 1.91E-09 1.55E-04

Page 10

Source

- 6

Page: 11

Radon

3.14E-05

3.14E-05

I



S

Source:

Receptor

ngestion
1
1.39E-05
Total
1.39E-05

Source:

Receptor

ngestion
1
6.96E-06
Total
6.96E-06

Source:

Receptor

ngestion
1
6.96E~-06
Total
6.96E-06

Source:

Receptor

ngestion
: 1
6.96E-06
Total
6.96E-06

Source:

Receptor

ngestion
1
6.96E-06
Total

External

2.61E-04

2.61E-04

External

9.37E-05

9.37E-05

External
9.37E-05

9.37E-05

External
9.37E-05

9.37E-05

External
9.37E-05

9.37E-05

tc230b. txt

Deposition Immersion
1.70E-07 1.91E-09

1.70E-07 1.91E-09

Deposition Immersion
8.52E-08 9.55E-10

8.52E-08 9.55E-10

Deposition Immersion
8.52E-08 9.55E-10

8.52E-08 9.55E-10

Deposition Immersion
8.52E-08 9.55E~10

8.52E-08 9.55E-10

Deposition Immersion

8.52E-08 9.55E-10

8.52E-08 9.55E-10
Page 11

Inhalation
1.55E-04

1.55E-04

Inhalation
7.73E-05

7.73E-05

Inhalation
7.73E-0b

7.73E-05

Inhalation
7.73E-05

7.73E-05

Inhalation
7.73E-05

7.73E-05

Radon

3.14E-05

3.14E-05

Radon

1.57E-05

1.57E-05

Radon

1.57E-05

1.57E-05

Radon

1.57E-05

1.57E-05

Radon

1.57E-05

1.57E-05

I



6.96E-06
o

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* *

Title

Input File
Evaluation Time:

Source:

1

tc230b.txt

Th-230 through end of chain with ICRP72

C:\Winbld\Tc230b.bld

Nuclide Receptor

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

RA-226
RA-226
PB-210

PB-210
PB-210

Source:

2

(AR

1

.19E-04
.19E-07
.21E-11

.49E-04
. 91E-07

.87E-05

Nuclide Receptor

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

RA-226
RA-226
PB-210

PB-210
PB-210

Source:

SN

N W

3

1

.19E-04
.00E-08
.00E-11

.24E-04
.T7TE~07

.77E-05

0.000000

Nuclide Detail of Doses

zzzzzzzzzzzzzzzzzzzzzz

Total

.19E-04

N

.21E-11

.49E-04
.91E-07

N O

1.87E-05

Total

.19E-04
.00E-08
.00E~-11

D

.24E-04
. 1T7E-07

N W

1.77E-05

.19E-07

years

{mrem]

Page 12

Page:
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Nucli

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

RA-226
RA-226
PB-210

PB-210
PB-210

O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* %

de Receptor
1

. 95E-05
.71E-08
.97E-11

=N O

1.25E-04
1.36E-07

8.73E-06

Title Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld
Evaluation Time: 0.000000 years
Source: 4

Nuclide Receptor Total

1

TH-230

TH-230 5.95E-05 5.95E-05

RA-226 2.71E~-08 2.71E-08

PB-210 1.97E-11 1.97E-11
RA-226

RA-226 1.25E-04 1.25E-04

PB-210 1.36E-07 1.36E-07
PB-210 ’

PB-210 8.73E-06 8.73E-06
Source: 5

Nuclide Receptor Total

1

TH-230

TH-230 5.95E-05 5.95E-05

RA-226 2.71E-08 2.71E-08

PB-210 1.97E-11 1.97E-11
RA-226 :

RA-226 1.25E~-04 1.25E-04

Total

.95E-05
.71E-08
.97E-11

=N O;

.25E-04
. 36E-07

=

8.73E-06

tc230b. txt

Page 13



R tc230b. txt
PB-210 1.36E-07 1.36E-07
PB-210
PB-210 8.73E-06 8.73E-06

Source: 6

Nuclide Receptor Total

1
TH-230
TH-230 5.95E-05 5.95E-05
RA-226 2.71E-08 2.71E-08
PB-210 1.97E-11 1.97E-11
RA-226

RA-226 1.25E-04 1.25E-04
PB-210 1.36E-07 1.36E-07
PB-210

PB-210 8.73E-06 8.73E-06

O
" ** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 14

* %

Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld
Evaluation Time: 1.00000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif Assessment for Time: 2 f1f

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzz

TITTIIII Source Information IIITIIII

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

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

Page 14



tc230b. txt

Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.518E+01
RA-226 4.,518E4+01
PB-210 4.518E+01
Source: 2
Location:: Room : 1 x: 3.00 y: 3.00 z: 3.00 [m]
Geometry:: Type: Area Area:3.60E+01 [m2] Direction:
z
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.518E+01
RA-226 4.518E+01
PB-210 4.518E+01

O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 15
* %

Title : Th-230 through end of chain with ICRP72

Input File : C:\Winbld\Tc230b.bld

Evaluation Time: 1.00000 years

Source: 3

Location:: Room : 1 x: 0.00 y: 3.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
X

Pathway

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

Fraction released to air: 1.000E-01

Removable fraction: 0.000E+00

Time to Remove: 3.650E+02 [day]

Page 15



tc230b.txt

Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4,.518E+01
RA-226 4.518E+01
PB-210 4.518E+01
Source: 4
Location:: Room : 1 x: 3.00 y: 0.00 z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4,.518E+01
RA-226 4.518E+01
PB-210 4.518E+01
O
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 16
* %
Title Th-230 through end of chain with ICRP72
Input File C:\Winbld\Tc230b.bld
Evaluation Time: 1.000060 years
Source: 5
Location:: Room : 1 x: 6.00 vy: 3.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
« :
Pathway ::

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

Time to Remove:

Page 16

woRr o

.000E+00
.000E-01
.000E+00
.650E+02

[1/hr]

[day]



tc230b. txt

Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.518E+01
RA-226 4,518E+01
PB-210 4.518E+01
Source: ©
Location:: Room : 1 x: 3.00 y: 6.00 =z: 1.50 [m]
Geometry:: Type: Area Area:1.80E+01 [m2] Direction:
Yy
Pathway
Direct Ingestion Rate: 0.000E+00 [1/hr]
Fraction released to air: 1.000E-01
Removable fraction: 0.000E+00
Time to Remove: 3.650E+02 [day]
Contamination:: Nuclide Concentration
[pCi/m2]
TH-230 4.518E+01
RA-226 4.518E+01
PB-210 4.518E+01
O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page:
* %

Title : Th-230 through end of chain with ICRP72

Input File : C:\Winbld\Tc230b.bld

Evaluation Time: 1.00000 years

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif it
f1f RESRAD-BUILD Dose Tables it
fit ift

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

[mrem]

Page 17

17



tc230b.txt
sSource Source Source Source Source Source
Total
1 2 3 4 5 6
Receptor 1 5.17E-04 2.91E-04 1.09E-04 1.09E-04 1.09E-04 1.09E-04
1.24E-03
Total: 5.17E-04 2.91E-04 1.09E-04 1.09E-04 1.09E-04 1.09E-04
1.24E-03
ad
** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page: 18
* %
Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld
Evaluation Time: 1.00000 years

Pathway Detail of Doses

zzzzzzzzzzzzzzzzzzzzzzzz

[mrem]
Source: 1
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 4.85E-04 0.00E+00 0.00E+0O0 0.00E+00 3.13E-05
0.00E+00
Total 4.85E-04 0.00E+00 0.00E+00 0.00E+00 3.13E-05
0.00E+00
Source: 2
Receptor External Deposition Immersion Inhalation Radon
ngestion
1 2.60E-04 0.00E+00  0.00E+00 0.00E+0Q0 3.13E-05
0.00E+00
Total 2.60E-04 0.00E+00 0.00E+00 0.00E+00 3.13E-05
0.00E+00
Source: 3
" Receptor External Deposition Immersion Inhalation Radon
ngestion
1 9.34E-05 0.00E+00 0.00E+00 0.00E+00 1.56E-05
0.00E+00
Total 9.34E-05 0.00E+00 0.00E+00 0.00E+00 1.56E-05
0.00E+00

Page 18

I



Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00

Source:

Receptor

ngestion
1
0.00E+00
Total
0.00E+00
(]

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* %
Title

Input File
Evaluation Time:

Source:

Nuclide Receptor

TH-230
TH-230

4.31E~-07

External

9.34E-05

9.34E-05

External

9.34E-05

9.34E-05

External

9.34E-05

9.34E-05

1

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Total

4.31E-07

tc230b. txt

Deposition Immersion

Deposition Immersion

Deposition Immersion

Th-230 through end of chain with ICRP72
C:\Winbld\Tc230b.bld
1.00000

years

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

0.00E+00

Inhalation
0.00E+00

0.00E+00

Inhalétion
0.00E+00

0.00E+00

Inhalation
0.00E+00

0.00E+00

Nuclide Detail of Doses

zzzzzzzzzzzzzzzzzz

[mrem]

Page 19

Radon
1.56E-05

1.56E-05

Radon
1.56E-05

1.56E-05

Radon
1.56E-05

1.56E-05

Page:

19

I



o RA-226
PB-210
RA-226
RA-226
PB-210
PB-210
PB-210

Source:

Nuclide

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

RA-226
RA-226
PB-210

PB-210
PB-210

Source:

Nuclide

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

RA-226
RA-226
PB-210

PB-210
PB-210

O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02

* %
Title

Input File
Evaluation Time:

. 34E-07
.08E-11

w W

.14E-04
.50E-08

[ee N8

1.79E-06

Receptor
1

.09E-07
.88E-07
.55E-11

o N

.90E-04
.25E-08

SN

8.94E-07

Receptor
1

~]

.02E-08
.06E-08
5.35E-12

-1

.09E-04
.47E-08

-

3.10E-07

. 34E-07
.0%E-11

w W

.14E-04
.50E-08

e« U

1.79E-06

Total

.09E~-07
.88E-07
.55E-11

YN

.90E-04
.25E-08

B N

8.94E-07

Total

-~

.02E-08
.06E-08
5.35E~-12

~J

.09%E-04
.47E-08

=

3.10E-07

tc230b. txt

Th-230 through end of chain with ICRP72

C:\Winbld\Tc230b.bld

1.00000

years
Page 20




tc230b. txt

Source: 4

Nuclide Receptor Total

1

TH-230

TH-230 7.02E-08 7.02E-08
RA-226 7.06E-08 7.06E-08
PB-210 5.35E-12 5.35E-12
RA-226

RA-226 1.09E-04 1.09E-04
PB-210 1.47E-08 1.47E-08

PB-210
PB-210 3.10E-07 3.10E-07

Source: 5

Nuclide Receptor Total

1

TH-230

TH-230 7.02E-08 7.02E-08
RA-226 7.06E-08 7.06E-08
PB-210 5.35E-12 5.35E-12
RA-226

RA-226 1.09E-04 1.09E-04
PB-210 1.47E-08 1.47E-08
PB-210

PB-210 3.10E-07 3.10E-07

Source: 6

Nuclide Receptor Total

1

TH-230

TH-230 7.02E-08 7.02E-08
RA-226 7.06E-08 7.06E-08
PB-210 5.35E-12 5.35E-12
RA-226

RA-226 1.09E-04 1.09E-04
PB-210 1.47-08 1.47E-08
PB-210

PB-210 3.10E-07 3.10E-07

Page 21




tc230b.txt

O

** RESRAD-BUILD Program Output, Version 3.1 03/06/02 10:02 Page:

* %

Title : Th-230 through end of chain with ICRP72
Input File : C:\Winbld\Tc230b.bld

Full Summary

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

fif it
iif RESRAD-BUILD Dose (Time) Tables iff
fitf fif

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

(mrem)

Evaluation Time [yr]
0.00E+00 1.00E+00
AAAAAARA AAAAAAAA
1. 1.82E-03 1.24E-03

zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz

(mrem/yr)

Evaluation Time [yr]
0.00E+00 1.00E+00
AAAARARAR AAAAAARA
1 1.92E-03 1.24E-03
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