SOFTWARE RELEASE NOTICE

1. SRN Number: DECM-SRN- /7 %A

2. Project Title: PA Analysis in Support of Jefferson Proving Project No. 20-8801-002
Ground Environmental Impact Statement Development

3. SRN Title: Availability of MEPAS 3.2g

4. Originator/Requestor: Patrick LaPlante Date: 10/20/98

5. Summary of Actions
O Release of new software
B Release of modified software:
O Enhancements made
B Corrections made
O  Change of access software

O Software Retirement

6. Persons Authorized Access

Name Read Only/Read-Write Addition/Change/Delete
L. Deere Read Only Addition
R. Fedors Read Only Addition
M. Jarzemba Read Only Addition
P. LaPlante Read Only Addition
P. Mackin Read Only Addition
S. Mohanty Read Only Addition
J. Russell Read Only Addition
D. Pickett Read Only Addition
J. Weldy Read Only Addition
G. Wittmeyer Read Only Addition
J. Winterle Read Only Addition
A. Armstrong Read Only Addition
D. Turner Read Only Addition

Pranin.N
7. Element Manager Approval: MMM/ Date: £ 0&&



8. Remarks: Code was tested for a Uranium and daughter source term plus groundwater and surface
water transport and farming receptor exposure scenario over a period of 1000 yrs. Therefore the
code is considered acceptable for similar analyses. Since the previous release, installation testing
discovered an incorrect unit specification in the user interface resulting in a 12 order of magnitude
error in dose results. The current version has been fixed by PNL to correct this error. A bug

o . . wi ‘on. e .
remains in the user mterffie ‘Lh‘a &n%fae,r‘%gng;rthe g&ilg%t, Q}E'Eh& mass, partitioning option when

the time increment for arameters menu) is changed.
Upon changing the time increment, the mass partition option is automatically changed to 'yes' and
cannot be changed back to 'no' using the interface. Therefore, if a non-mass partitioned run is
needed, the time increment for exposure reporting should be changed by editing the input file
manually (without interface) to avoid this problem.
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SOFTWARE SUMMARY FORM

01. Summary Date:
10/20/98

02. Summary prepared by (Name and phone)
Patrick A. LaPlante (301) 881-0289

04. Software Date: 11/97

05. Short Title: MEPAS 3.2g

03. Summary Action:
REPLACEMENT

06. Software Title: Multimed

ia Environmental Pollutant Assessment System 3.2¢

07. Internal Software ID:
None

08. Software Type:
O Automated Data System
B Computer Program

O Subroutine/Module

09. Processing Mode:
O Interactive
O Batch

B Combination

10. Application Area

a. General:

B Scientific/Engineering
B Total System PA

H Subsystem PA

b. Specific:

M Auxiliary Analyses

O Other

11. Submitting Organization and Address:

CNWRA/SwRI
6220 Culebra Road

San Antonio, TX 78228

12. Technical Contact(s) and Phone:

Dr. J.W. Buck
Primary Code Developer

Pacific Northwest National Laboratory (PNNL)

(509) 376-5442

13. Software Application: MEPAS is a pathway/dose calculation code that was designed for assessments of sites
contaminated with radioactive materials or chemicals. The code includes modules for source term, vertical vadose zone
transport, horizontal saturated zone transport, and exposure from multiple pathways with options for mass balanced
partitioning of the source term. The standard array of exposure pathways applicable to an agricultural, industrial, or
residential receptor are included (e.g., inhalation, direct exposure, ingestion of drinking water, raised crops, livestock
etc.). MEPAS is best used for off-site impacts assessment due to some minimum distance limitations of some of the
transport models. Water transport includes both groundwater and surface water models. If source term partitioning is not
needed, complexity of the calculation can be reduced by selecting the option not to mass partition the source term. The
code developers have admitted that the source term partitioning module was added on to version 3.1 and may present an
potential source of error in calculations (because it is a new feature).

14. Computer Platform

IBM PS/2 Model 95

15. Computer Operating

System: DOS (will run in
windows 3.1, 3.11, and 95
but was not tested on these
08s). Groundwater model
crashes in NT.

16. Programming
Language(s):
(source code not available)

17. Number of Source
Program Statements:
(source code not available)

18. Computer Memory
Requirements:

< 5 MB disk space for
program, 4 MB RAM

19. Tape Drives: N/A

20. Disk Units: N/A

21. Graphics: N/A




22. Other Operational Requirements
Version 3.2g is a DOS program that will run in Windows 3.1 or DOS. Groundwater module crashes in Windows NT.

See software release notice remarks for a description of a bug in the interface that users should be aware of.

23. Software Availability: 24. Documentation Availability:

[0 Available B Limited O In-House ONLY W Available O Preliminary O In-House ONLY
25.

Software Developer: Date:
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Date: 10/21/98
Sender: Patrick LaPlante
To: Ray Kotara
cc: Bruce Mabrito
Priority: Normal

Receipt requested
Subject: QA files for Archive

Ray,

| have another batch of QA files that need to be burned onto a CD or other media. It is a zipped
file that is about Smb. Please unzip the attached file (WinZip 6.3) and archive the natural files
onto media and pass it to B. Mabrito. The information includes files to support installation testing
of MEPAS 3.2g code per Scientific Notebook #178 and #281. Let me know if there are any

problems with this request.

Thanks
Pat
H

g

notefile.zip
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12300 Tuymbewk Prwy , H210
Rockville . MD 20852

The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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Subsequently, an additional problem was identified on 8/18/98 while trying to
run MEPAS with the site specific input files developed for JPG PA calculations.
The groundwater transport module in the code was crashing during execution.
This error had been occurring for about a month prior to its identification, but
was undetected because the error message was only displayed briefly and the
code continued operation despite the error. Contacts with PNL helped identify
this problem was the result of running the code in the Windows NT operating
environment rather than DOS. During early testing of the code, the
MEPAS interface ran with less stability in DOS compared to Windows NT
therefore NT was chosen with an understanding that QA testing would
identify any problems. None of the QA testing files had problems with the
NT environment, but the site specific files were slightly different than the
testing files and this difference resulted in the crash of the groundwater
transport model.

Initial testing then began on running the site specific JPG files in MEPAS
under a DOS environment (to avoid crashing the groundwater model) and
an additional problem was identified that suggested the patch provided for
the prior 12 order of magnitude error may not have addressed all areas of
the code that contained this unit conversion error. On 8/21/98, a note was

sent by CNWRA identifying the potential additional 12 order of
magnitude problem. PNL responded indicating the part of the code being
run was not supposed to be impacted by the original correction to the 12
order of magnitude error and thus they did not expect a problem with the
code. CNWRA then ran tests of MEPAS using the site specific JPG input
files to confirm the appearance of the additional 12 order of magnitude
problem and informed PNL on 8/25/98. PNL responded shortly thereafter
indicating they would have the programmers investigate the potential
problem. A week later PNL indicated their programmers had been busy
but were beginning to investigate the problem. On 9/3/98, CNWRA
received a response from PNL clarifying that a problem was identified
with the code input interface where the flux was called for in Ci units
instead of pCi resulting in a 12 order of magnitude underestimation in the
results. A new executable was provided to CNWRA on 9/4/98. The
inability to use MEPAS with confidence during this period affected the
CNWRA's ability to complete the draft PA report under the planned
schedule (by September 25).
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CASE1A

|Final Comparison of CNWRA and PNL MEPAS 3.2g Resuits: CASE1AWCF |

Concentration Ouput (PAL 10/13/88)

[

RADCON VERSION 05/01/1997

WATERBORNE COMPONENT of the Multimedia Environmental

Poliutant Assessment System (MEPAS). Models the |

of

and

zone, surface water, and wetlands media.

]
i

Pacific Northwest National Laboratory

Operatad for the U.S Department of Energy

by Battelle Memorial Institute

P.O. Box 999

Richiand, Washington 99352

i
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Run Name: | CASEIA | ]
Run Performed; 10/7/98 15:55:33| 'g/miL or pCUmb
PAL |PNL PAL IPNL
: Ratio Well Conc.  Well Conc. Ratio
L Time (yr) [Time (y) PAL/PNL  |U238 U238 jPAL/PNL
i 1.60E+02! 1.60E+02! 1.00/ 0.00E+00! 0.00E+00/  #DIV/OI
411E+02] 4.11E+02] 1.00] 1.72E-03| 1.72E-03 1.00i
6.61E+02) 6.61E+02] 100/ 8.57E-03! 8.57E-031 - 1.00|
9.11E+02] 9.11E+02 1.00] 1.27E-02i 1.27E-021 1.00]
1.16E+03| 1.16E+03] 1.00]  1.33E-02: 1.33E-02 1.00!
e 1.41E+03] 1.41E+03! 1.00] 1.32E-02: 1:32E-02! 1.00]
1.66E+03] 1.66E+03] 1.00] 1.20E-021 . 129E-02! 1.00
1.91E+03! 1.91E+03| 1001  1.27E-02}° 1.27€-021 1,001
2.16E+03 2.16E+03] 1.00] 1.25€-02! 1.25€-02! 1.00!
2.41E+03! 2.41E+03] 1.001  1.23€-02: 1.23E-02! 1.00]
2.66E+03! 2.68E+03] 100/ 1.21E-02i 1.21E02] 1.00!
291E+03 291E+03 1001  1.19E-02 1.19E-02; 1.001
3.16E+03| 3.16E+03 1001 1.17€-02i 1.17E-02| 1.00]
3.41E+03! 341E+03] 1.00] 1.15E-02! 1.15E-02! 1.00
3.66E+03! 3.66E+03 1.00] 1.13E-02! 1.13E-02! 1,00
3.91E+03| 3.91E+03| 1.00] 1.11E-02: 1.11E-02! 1.00!
4.16E+03] 4.16E+03] 1.00] 1.09E-02! 1.09E-02; 1.00!
4.41E+03 4.41E+03] 1.00] 1.07E-02! 1.07E-02! 1.00]
4.66E+03! 4.66E+03| 1.00] 1.05E-02! 1.05E-02i 1.00]
4.91E+03] 4.91E+03] 100/  1.03E-02! 1,03€-02! 1.001
5.16E+03! 546E+03] 1.00] 1.02E-02! 1.02E-02; 1.00]
5.41E+03| .5, 41E+03] 1.00] 9.99E-03. 9.99E-03; 1.00]
5.66E+03| 5.66E+03! 1.00/ 9.82E-03i 9.82E-03 1.001
f—— 5.91E+03 5.91E+03] 100] 9.65E-03 9.65E-03! 1.001
8.16E+03! 6.16E+03 1.00] 9.49E-03| 9.49E-03] 1.00]
8.41E+03] 8.41E+03/ 1.00] 9.32E-03! 9.32E-03; 1.00]
8.66E+03 8.66E+03| 100 9.16E-03! 9.16E-03! 1.00!
6.91E+03 6.91E+03 1.00/ 9.01E-03! 9.01E-03! 1.001
7.18E+03! 7.16E+03 1.00] 8.85E-03! 8.85E-03; 1.00]
7.41E+03] 7.41E+03 100/ 8.70E-03; 8.70E-03 1.00}
- 7.66E+03! 7.66E+03 1.00] 8.55E-03! 8.55E-03! 1.00|
S 7.91E+03: 7.91E+03) 1.00] 8.41E-03; 8.41E-03 1.00!
8.16E+03! 8.16E+03! 1.001  8.26E-03; 8.26E-03] 1.001
8.41E+03! 8.41E+03 8.12E-03 8.12E-03i
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CASE1A
8.66E+03/ 8.66E+03 1.00{ 7.98E-03| 7.98E-03! 1.00! i
’__ 8.91E+03] 8.91E+03 1.00| 7.85E-03 7.85E-03! 1.00]
9.16E+03] 9.16E+03 1.00{ 7.71E-03! 7.71E-03| 1.00]
— 9.41E+03] 9.41E+03 1.00]  7.58E-03] 7.58E-03) 1.00
9.66E+03| 9.66E+03| 100] 7.45E-03] 7.45E-03] 1.00!
9.91E+03| 9.91E+03] 1.00] 7.33E-03! 7.33E-031 1.00
- 1.02E+04/ 1.02E+04] 100/ 7.15E-03! 7.15E-03 1.001
TH234 TH234 | #VALUE! |TH234 #VALUE! #VALUE! 41/URANIUM- U238
- 9.62E-06! 9.62E-06] 1.00/  0.00E+00| 0.00E+00I  #DIV/O! i
2.54E+02] 2.54E+02! 1.00] 6.44E-04) 6.44E-041 1.001 7
5.08E+02| 5.08E+02i 100/ 4.39E-03! 4.39E-03 1.001
—— 7.62E+02i 7.62E+02] 1.00]  1.03E-02) 1.03E02] 1.00
1.02E+03] 1.02E+03] 100/  1.30E-02| 1.30E-02! 1.00!
— 1.27E+03] 1.27E+03 1.00]  1.33E-02! 1.33E-02i 1.00!
1.52E+03 1.52E+03] 1.00] 1.31E-02! 1.31E02! 1.00!
1.78E+03; 1.78E+03| 100] 1.28E-02! 1.28E-02 1.00!
— 2.03E+03! 2.03E+03] 1.00]  1.26E-02! 1.26E-02; 1.00]
2.29E+03i 2.29E+03] 100 1.24E-02' 1.24E-02! 1.00!
o 2.54E+03! 2.54E+03] 100/ 1.22E-02! 1.22E-02 1.00i
2.79E+03| 2.79E+03 1.00]  1.20E-02 1.20E-021 1.00]
3.05E+03 3.05E+03 100] 1.18E-02 1.18E-02! 1.00:
3.30E+03! 3.30E+03] 100 1.15E-02 1.15E-02! 1.00!
3.56E+03 3.56E+031 1.00] 1.13E-02 1.13E-02| 1.00:
3.81E+03! 3.81E+03i 100/ 1.12E-02! 1.12E-02 1.00!
o 4.06E+03' 4.06E+03] 1.00] 1.10E-02! 1.10E-02! 1.00/
4.32E+03] 4.32E+03 1.00] 1.08E-02! 1.08E-02; 1.00!
- 4.57E+03! 4.57E+03| 100!  1.06E-02! 1.06E-02 1.00;
4.83E+03] 4.83E+03 1.00]  1.04E-02i 1,04E-02; 1.001 '
5.08E+03, 5.08E+03] 100 1.02E-02i 1.02E-02; 1.001
- $.33E+03 5.33E+03] 1.00/ 1.00E-02! 1.00E-02; 1.00! i
5.59E+03 | 5.59E+03) 1.00] 9.87E-03 9.87E-03; 1.001 j
5.84E+03! 5.84E+03| 100/ 9.70E-03! 9.70E-03! 1.00 i
6.10E+03] 6.10E+031 100  9.53E-03 9.53E-03 1.001 ;
6.35E+03! 6.35E+03 1.00/  9.36E-03! 9.36E-03 1.00] T
- 6.60E+03! 6.60E+03! 1.00]  9.20E-03; 9.20E-03 1.00! i
6.86E+03" 6.86E+03] 100/ 9.04E-03) 9.04E-03' 1,001 !
__ TA1E+03 7.11E+03! 1.00] 8.88E-03; 8.88E-03! 1.00] |
___7T37E+03: 7.37E+03] 100 8.73E-03! 8.73E-03; 1.00] |
_ 7.82E+03 7.62E+03] 100] 8.57E-03] 8.57E-03 1.001
— __ 7.88E+03: 7.88E+03] 100 8.43E-030 8.43E-03' 1.00]
___B13E+03] 8.13E+03! 100] 8.28E-03! 8.28E-03 1.00!
~ __ B.38E+03| 8.38E+03] 100/ B.14E-03; 8.14E-03! 1.00]
___B.64E+03! 8.64E+03] 1.00] 8.00E-03! 8.00E-031 1.00]
8.89E+03! 8.89E+03: 1.00/ 7.86E-03 7.86E-03 1.00
—_ _ 9.15E+03] 9.15E+03i 100 7.72E-03! 7.72E-03! 1.001
9.40E+03! 9.40E+03! 1000 7.59E-03I 7.59E-03! 1,00
_ 9.656+03, 9.65E+03! 100 7.48E-03] 7.46E-031 1.00
__991E+03! 9.91E+03] 1.00]  7.33E-03! 7.33E-031 1.00
1.02E+04: 1.02E+04 1.00 7.15E-03 7.15E-03 1.00;
- U234 U234 #VALUE! U234 i #VALUE! ' #VALUE! . 41/URANIUM- U238
. __ 982606 9.62E-061 100/ 0.00E+00! 0.00E+00I  #DIV/O!
. . __2854E+02, 2.54E402] 1.00 7.51E-07 7.51E-07 1.00;
5.08E+02; 5.08E+02. 1.00/ 7.50E-06! 7.50E-08] 1.001
. __T82E+02: 7.62E+02 100/  2.05E-05! 2.05E-05 1.00;
— : gii:: 1.02E+03) 1001 2.756-05] 2.75E-05! 1.00!
— 1.27E+03: 100 2.81E-05' 2.81E-05 1.00'
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1.52E+03| 1.52E+03 | 1.00]  2.77€-05i 2.77E05! 1.00!

1.78E+03| 1.78E+03] 1.00] 2.72E-05 2.72E05 1.00

2.03E+03 2.03E+03! 1.00]  2.68E-05 2.68E-05! 1.00!

2.29E+03 2.29E+03 1.00]  2.64E-05 2.64E-05' 1.00.

2.54E+03 2.54E+03| 1.00]  2.59E-05i 2.59E-05° 1.00:

2.79E+03 2.79E+03] 1.00]  2.55E-05! 2.55E-051 1.00

3.05E+03 3.05E+03] 1.00]  2.51E-05] 2.51E-05! 1.00.

3.30E+03 3.30E+03| 1.00{ 247E-05! 2.47E05| 1.00 T

3.56E+03 3.56E+03 1.00{  2.43E-05! 2.43E-05: 1.00 |

3.81E+03 3.81E+03 1.00]  2.39E-05! 2.39E-05! 1.00! :

4.06E+03] 4.06E+03! 100  2.35E-05! 2.35E-05 1.00; i

4.32E+03! 4.32E+03! 1.00] 2.31E-05 2.31E-08! 1.00 I

4.5TE+03] 4.57E+03 1.00]  2.27E-05] 2.27E05; 1.00; |

4.83E+03 4.83E+03| 1.00]  223E-05| 2.23E-05! 1.00 I

5.08E+03' 5.08E+03 1.00{ 2.20E-05! 2.20E-05° 1.00° ;

5.33E+03 5.33E+03! 1.00(  2.16E-05] 2.16E-05' 1.00 :

5.50E+03! 5.59E+03 100/  2.13E-05 21305 1.00; :

5.84E+03’ 5.84E+03' 100  2.09E-05: 2.09E-05! 1.00 1

6.10E+03 8.10E+03. 100/  2.06E-05 2.06E-05° 1.00 ;

6.35E+03) 6.35E+03! 1.00]  2.02E-05 2.02E-05' 1.00' :

6.60E+03 6.60E+03' 1.00/  1.99E-05i 1.99€-05: 1.00° j ‘
8.86E+03 6.86E+03 1.00|  1.96E-05! 1.96E-05! 1.00 | T
711E+03! 7.11E+03. 100 1.92E-05i 1.92E-05! 1.00 i

7.37E+03| 7.37E+03! 100/  1.89E-05 1.88E-05' 1.00! '

7.62E+03! 7.62E+03 1.00]  1.86E-05] 1.86E-05 1,00

7.88E+03 7.88E+03] 1.00/  1.83E-05] 1.83E-05: 1.00;

8.13E+03 8.13E+03! 1.00{  1.80E-05! 1.80E-051 1.00

8.38E+03 8.38E+03] 100 1.77E-05 1.77E-05! 1.00

8.64E+03 8.64E+03! 1.00]  1.74E-05! 1.74E-05! 1.00°

8.80E+03 8.89E+03| 1.00{ 1.71E-05 1.71E-05! 1.00:

9.15E+03 9.15E+03; 1.00/  1.69E-05! 1.69E-05: 1.00. i

9.40E+03 9.40E+03! 1.00]  1.66E-05] 1.66E-05/ 1.00 !

9.65E+03! 9.85E+03 1.00/  1.63E-05 1.83E-05; 1.00 i

9.91E403] 9.91E+03 1.00/  1.60E-05| 1.60E-D5' 1.00! !

1.02E+04! 1.02E+04 1.00{  5.36E-07, 5.40E-07 0.99 : :

TH230 ITH230 I #VALUE! |TH230 #VALUE! #VALUE! 41/URANIUM- U238

9.62E-08/ 9.62E-06 1.00]  0.00E+00] 0.00E+00!  #DIV/0! I :
2.54E+02] 2.54E+02 1.00]  1.39E-09 1.39E-09. 1.00 ‘ i
5.08E+02] 5.08E+02] 1.00]  2.09E-08 2.09E-08| 1,00 :
7.62E+02 7.62E+02 1.00] 8.52E-08 6.52E-081 1.00: i
1.02E+03| 1.02E+03; 1.00]  9.24E-08| 9.24E-08 1.00. J

1.27E+03) 1.27E+03 1.00]  9.44E-08i 9.44E-08| 1.00! !

1.52E+03| 1.52E+03 1.00{  9.31E-08! 9.31E-08 1.00

1.78E+03 | 1.78E+03; 1.000  9.17E-08I 9.17E-08: 1.00:

2.03E+03| 2.03E+03| 1.00]  9.03E-08! 9.03E-08 1.00 .
2.29E+037 2.29E+03! 1.00 8.89E-0B 8.89E-08! 1.00. :
2.54E+03! 2.54E+03 1.00]  8.75E-08 8.75E-08! 1.00; 1
2.79E+03] 2.79E+03| 1.00] 8.62E-08 8.62E-08/ 1.00! !
3.05E+03' 3.05E+03 1,00  8.48E-08 8.48E-08! 1.00i

3.30E+03] 3.30E+03! 1.00]  8.35E-08 8.35E-08| 1.00

3.56E+03 3.56E+03] 1.00{  8.22E-08! 8.22E-08| 1.00

3.81E+03! 3.81E+03] 1.00]  8.09E-08 8.09E-08 1.00

4.06E+03| 4.06E+03! 1.00{  7.97E-08! 7.97E-08] 1.00i

4.32E+031 4.32E+03; 1.00(  7.84E-08! 7.84E-08! 1.00! i
4.57E+03: 4.57E+03| 1.00] 7.72E-08 7.72E-08! 1.00! [
4.83E+03 4.83E+03 1.00/  7.60E-08 7 60E-08] 1.00° '
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[ 5.08E+03 5.08E+03 1.00] 7.49E-08! 7.49E-08 1.00! i
5.33E+03 6.33E+03 1.00]  7.37E-08! 7.37E-08! 1.001 ! :
_——Isg’g_'@_’!sb’jm 100 7.26E-08| 7.26E-08! 1.00; 1 i
5.84E+031 5.84E+031 100]  7.14E-08i 714E-08. 1.00!
——G106+03| ___ 6.10E+03] 100 7.0E-08] 7.03E-08. 100! ]
. 6.35E+03| 8.35E+03; 1.00] 6.92E-08i 6.92E-08 1.00:
Wﬂl 1.00] 6.81E-08! 6.81E-08 1.00; R
6.86E+03| 6.86E+03! 100] 6.71E08! 6.71E-08' 1.00' 7
— 7 11E+03] 7 ANE+03] 3.00]  6.60E-081 8.60E-08 100"
7.37E+03| 7.37E+03! 1.00] 6.50E-08 6.50E-08' 1.00
-’ﬁé/@l__lueml 100/  6.40E-08! 6.40E-08 1.00' ;
- 7.88E+03! 7.88E+03] 1.00]  6.30E-08! 6.30E-08 1.00 : :
8.13E+03] 8.13E+03! 1.00{  6.20E-08! 6.20E-08 1.00. 1 !
—— 8.38E+03! 8.38E+03! 1.00] 6.11E-08i 6.11E-08 1.00, ‘
I~ 8.64E+03) 8.64E+03 1.00] 6.01E-08' 6.01E-08 1.00 i i
8.89E+03! 8.89E+03 1.00] 5.92E-08 5.92E-08 1.00. ‘
- 9.15E+03 9.15E+03) 1.00]  5.83E-08 5.83E-08' 1.00
9.40E+03 9.40E+03! 100 5.74E-08: 5.74E-08: 1.00
—_— 9.65E+03 9.65E+03| 1.00] 5.65E-08! 5.65E-08' 1.00.
[ 9.91E+03 9.91E+03! 1.00  5.56E-08! 5.56E-08 1.00
1.02E+04 1.026+04] 1.00] 3.62E09! 3.65E-09° 0.99 ; ;
—_ RA226 |RA226 | #VALUE! [RA226 #VALUE! #VALUE! 21 URANIUM- U238
9.62E-06) 9.62E-08/ 700]  000E+00. _-0.00E+00  #DIV/O!
I 2.54E+02| 2.54E+02] 100]  7OTE-LL-  TBTEAL 1.00
5.08E+02 5,08E+02] 1001  1.79E09: 1.79E-09 1.00
7.62E+02! 7.62E+02] 1.00] 6.19E-09! 6.19E-09° 1.00
—_— 1.02E+03 1,02E+03] 1000 9.21E-09i 9.21E09’ 1.00°
1.27E+03| 1.27E+03] 1.00] 9.42E-09 9.42E-09 1.00
. 1.52E+03 1.52E+03| 1.00]  9.30E-09| 9.30E-09: 1.00
1.78E+03] 1.78E+03! 1000 9.17E-09i 9ATE0Y 1.00! ;
2.03E+03/ 2.03E+03 1.00] 9.03E09 9.03E-09 1.00 :
—_— 2.29E+03 2.29E+03| 1.00|  8.90E-089! 8.90E-09- 1.00 |
2.54E+03| 2.54E+03] 100, 8.77E-09! 8.77E-09' 1.00 ;
2.79E+03! 2.79E+03] 1.00] 8.64E09! 8.64E-09° 1.00
- 3.05E+03] 3.05E+03 1.00] 8.51E09! 8.51E-09 1.00 ‘
3.30E+03 3.30E+03] 100/  8.39E-09i 8.39E-08. 1.00° ; :
—_— 3.56E+03) 3.56E+03] 1.00|  8.26E-09! 8.26E-09 1.00. , i
3.81E+03] 3.81E+03] 1.00]  B.14E-09! 8.14E-09 1.00° : i
4.06E+03] 4.06E+03! 1.00] 8.02E09! 8.02E-09 1.00! 1 -
—_ 4.32E+03 4.32E+03! 100 7.91E-09' 7.91E-08 1.00, | i
4 57E+03 4.5TE+03! 1.00] 7.79E-08: 7.79E-09 1.00: ' |
4.83E+03 4.83E+03] 100] 7.68E-09 7.68E-09: 1.000 A *
5.08E+03 5.08E+03| 100 7.56E-09 7.56E-09 1.00' ;
5.33E+03 5.33E+03)] 1.00|  7.45E-091 7 45E-09. 1.00" ;
—_— 5.50E+03 §.50E+03) 1.00]  7.34E-08i 7.34E-09¢ 1.00' :
5.84E+03 5.84E+03| 1.00]  7.24E-09! 7.24E-09 1.00.
6.10E+03 6.10E+03] 100] 7.13E-09: 7A3E-09' 1.00° ;
8.35E+03 6.35E+03; 1001  7.02E-09i 7.02E-09 1.00 ;
8.61E+03| 6.61E+03! 1001 6.92E-09 6.92E-09 1.00¢ [
—_— 6.86E+03! 6.66E+03 ] 1.00]  6.82E-09! 6.62E-09 1.00! :
7.11E+03 7A1E+03! 1.00]  6.72E-09! 6.72E-09. 1.000 :
7.37E+03] 7.3TE+03 1.001  6.62E-09i 6.62E-09 1.00 | 1
- 7.62E+03| 7.62E+031 1.00]  6.52E-09! 6.52E-09: 1.00° i 7
7.88E+031 7.88E+03! 1.001  6.42E-09! 8.42E-09! 1.00 ;
] 8.13E+03i 8.13E+03! 1.00]  6.33E-09i 6.33E-09' 1.00! i 1
8.38E+03: 8.38E+03 100/  6.24E-09. 6.24E-09’ 1.00 ! :
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8.64E+03: 8.64E+03 1.00| 6.14E-09! 6.14E-09! 1.001

8.89E+03! 8.89E+03 1.00f 6.05E-09i 8.05E-09/ 1.001

9.15E+03! 9.15E+03 1.00] 5.97E-09! 5.97E-08| 1.001

9.40E+03! 9.40E+03 1.00]  5.88E-09! 5.88E-09! 1.00:

8.65E+03" 9.65E+03 1.00] 5.79E-09: 5.79E-09! 1.00 i

9.91E+03i 9.91E+03 1.00] 5.70E-09i §.70E-09i 1.00 ;

1.02E+04' 1.02E+04 1001 9.95E-13! 9.95E-13i 1.00! i

RN222 'RN222 . #VALUE! |RN222 T #VALUE! #VALUE! 41:URANIUM- U238

9.60E-06i 9.60E-06! 1.00[ 0.00E+00: 0.00E+00!  #DIV/O! | '

2.54E+02! 2.54E+02 100] 7.87E-11: 7.87E-11; 1.001 !

5.08E+02! 5.08E+02 1.00] 1.79E-09! 1.79E-09! 1.00! i

7.62E+02! 7.62E+02 1.00 6.19E-09! 6.19E-09: 1.00 !

1.02E+03; 1.02E+03i 100] 9.21E09! 9.21E-09: 1.00 ;

1.2TE+03. 1.27E+03! 1.00] 9.42E-09! 9.42E-09. 1.00 ;

1.52E+03: 1.52E+03| 1.00| 9.30E-09! 9.30E-09: 1.00: }

1.78E+03; 1.78E+03! 1.00] 9.17E-09 9.17E-09' 1.00:

2.036+03; 2.03E+03; 100] 9.03E-09 9.03E-09 1.00'

2.29E+03° 2.28E+03! 1.00/ 8.90E-09i 8.90E-09: 1.00

2.54E+03] 2.54E+03; 1.00| 8.77E-09! 8.77E-09: 1.00'
L 2.79E+03! 2.79E+03| 1.00[ B8.64E-09: 8.64E-09' 1.00: I

3.05E+03i 3.05E+031 1.00{ 8.51E-09: 8.51E-09! 1.00 i

3.30E+03! 3.30E+03| 1.00]  8.39E-09! 8.39E-09i 1.00 !

3.56E+03| 3.56E+03 100| 8.26E-09; 8.26E-09! 1.00' 1

3.81E+03: 3.81E+03 1.00] 8.14E-09! 8.14E-09! 1.00. :

4.06E+03 4.06E+03 1.00] 8.02E-08: 8.02E-09! 1.00 |

4.32E+03! 4.32E+03] 1.00 7.91E-09! 7.91E-08( 1.00! i i

4.57E+03; 4.57E+03 1.00] 7.79E-09' 7.79E-09! 1.00, :

4.83E+03 4.83E+03 1.00{ 7.68E-09! 7.68E-09; 1.00: |

5.08E+03" 5.08E+03 1.00]  7.56E-09! 7.56E-09! 1.00' ;

5.33E+03 5.33E+03! 1.00] 7.45E-09! 7.45E-09: 1.00' |

5.50E+03! 5.59E+03! 1.00] 7.34E-09! 7.34E-09: 1.00; i

5.84E+03: 5.84E+03| 1.00]  7.24E-09: 7.24E-09: 1.00! !
S 6.10E+03: 6.10E+03! 1001 7.13E-09' 7.13E-09 1.00; |

8.35E+03: 6.35E+03! 1,000  7.02E-09i 7.02E-091 1.00! |

6.61E+03. 6.61E+03! 1.00] 6.92E-09! 6.92E-09i 1.00' i

6.86E+03. 6.86E+03! 1.00| 6.82E-09 6.82E-09 1.00! :

7.11E+03! 7.41E+03; 100] 6.72E09 6.72E-09 1.00: |

7.37E+03) 7.37E+03] 1.00] 6.62E-09 6.62E-09' 1.00! :

7.62E+03. 7.62E+03! 1.00] 6.52E-08| 6.52E-09! 1.00! i

7.88E+03; 7.88E+03! 1.00]  6.42E-09! 6.42E-09: 1.00! i

8.13E+03; 8.13E+03! 1.00{ 6.33E-09| 6.33E-09/ 1.00! |

8.38E+03! 8.38E+03; 1.00] 6.24E-09! 6.24E-09' 1.00: !

8.64E+03" 8.64E+03; 1.00] 6.14E-08 6.14E-09: 1.00! ]

8.89E+03! 8.89E+03! 1.00] 6.05E-09! 6.05E-09: 1.00: ! :

9.15E+03! 9.15E+03! 1.00] 5.96E-09: 5.96E-09- 1.00! i i

9.40E+03! 9.40E+03! 1.00] 5.88E-09 5.88E-09! 1.00: [ .

9.65E+03' 9.65E+03| 1.00] 5.79E-09! 5.79E-09' 1.00' ]

9.91E+03! 9.91E+03| 1.00{ 5.70E-09| 5.70E-09! 1.00. : .
— 1.02E+04! 1.02E+04 1.00]  9.95E-13| 9.95E-13' 1.00! | .

PB210 1PB210 #VALUE! |PB210 " #VALUE! #VALUE! 411URANIUM- U238
_ 9.60E-06: 9.60E-06! 1.00] 0.00E+00! 0.00E+00.  #DIV/O! ] ;

2.54E+02i 2.54E+02| 1.00] 6.30E-11’ 8.30E-11: 1.00! ! i

5.08E+02; 5.08E+02! 1.00]  1.55E-09I 1.55E-09 1.00: i
" 7.62E+02. 7.62E+021 1.00] 5.44E-09! 5.44E-09: 1.00' ] ]

1.02E+03 1.02E+03! 1.00(  8.14E-09! 8.14E-09- 1.00! i i

1.27E+03 1.27TE+03° 100! 8.33E-09 8.33E-09 1.00
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R [ 1.52E+03] 1.52E+03 1001 8.22E-09' 8.22E-09: 1.00; ‘ |
1.76E+03 1.76E+03 100 8.11E-09, 8.11E-09 1.000 s
2.03E+03 2.03E+03 1.000  7.99E-09i 7.99E-09' 1.00!
—] [ 2.20E+031 2.20E+403 1.00]  7.87€-09) 7.87E-09 1.00.
2.54E+03] 2.54E+03 100 7.76E09 7.76E-09. 1.00° T
PN 279E+03) 2.79E+03 1.00] 7.64E-09! 7.64E-09! 1.00
' 3.05E+03! 3.05E+03 1.00]  7.53E-09] 7.53E-00’ 1.00.
: 3.30E+03 3.30E+03 1.00]  7.42E-09] 7.42E-09' 1.00 1
—_— 3.56E+03) 3.56E+03 100 7.31E09, 7.31E-09! 1.00
‘ 3.81E+03 3.61E+03 1.00]  7.21E-09 7.21E-09. 1.00' ;
PR [~ 4.06E+03] 4.06E+03 1.00]  7.10E-09' 7.10E-09. 1.00
4.32E+03] 4.32E+03! 1.00/  7.00E-09i 7.00E-09 1.00.
4.57E+03 4.57E+03] 1.001  6.90E-09: 6.90E-09. 1.000
— 4.83E+03 4.83E+03 1.00]  6.80E-00' 6.80E-09 1.00 :
5.08E+03 5.08E+03| 1.00]  6.70E-09' 6.70E09 1.00 !
— 5.33E+03 5.33E+03 1.00]  6.60E-09' 6.60E-09 1.00
5.59E+031 5.59E+03] 1.00]  6.51E-09; 6.51E-09 1.00
5.84E+03 5.84E+031 1.00]  6.41E-09] 6.41E-09" 1.00. i
N SR 6.10E+03] B.10E+03/ 1.00] 6.32E-00 6.32E09. 1.00 ,
6.356+03 6.35E+03 1000 6.22E-09] 6.22E-09° 1.00 !
6.61E+03 6.61E+03 1.00] G6.13E09i 6.13E09; 1.00 '
6.86E+03 6.86E+03 100/ 6.04E-09: 6.04E-09" 1.00
7.11E+03] 7A1E+03 1.00] ~ 5.95E-09i 5.95E-09: 1.00
e 7.37E+03 7.37E+03 1.00]  5.87€-09) 5.87E09, 1.00 ‘
762E+03 7.62E+03] 1.00] 5.78E-09i 5.78E-09' 1.00 z
7.88E+03 7.88E+03 1.00]  5.70E-09! 5.70E-09! 1.00
- 8.13E+03] 8.13E+03| 1.00] 5.61E09° 5.61E-09: 1.00 ‘
8.38E+03 8.38E+03 100] 5.53E-00) 5.53E-09 1.00 1
—— 8.64E+03 8.64E+03] 1.00]  5.45E-09 5.456-09: 1.00:
8.89E+03 8.89E+03] 100, 5.37E-09] 5.37E-09! 1.00 ,
9.15E+03 9.15E+03) 1.00  5.29E-09i 5 29E-09) 1.00 »
_— 9.40E+03 9.40E+03) 1.00]  5.21E-09 5.21E-09' 1.00
9.65E+03 9.65E+03] 100, 514E-08' 514E-09. 1.00
— 9.61E+03] 9.91E+03] 1001 5.06E-09; 5.06E-09 1.00
1.02E+04! T02E+04] 100 101E-12; 1.01E-12; 1.00 ‘
BI210 'BI210 " #VALUE! BI210 #VALUE! #VALUE! 41,URANIUM- U238
—_— 9.60E-06 9.60E-06! 1.000  0.00E+00: 0.00E+00: _ #DIV/0! ' ‘
2.54E+02: 2.54E+021 1.00! 6.30E-11: 6.30E-11 1.00 i
5.08E+02] 5.08E+02) 1.00]  1.55609° 1.55E-09" 1.00 ‘
7.62E+02] 7.62E+02] 1.00]  5.44E-08: 5.44E-09" 1.00 ;
1.02E+03 1.02E+03| 1.00 8.14E-09: 8.14E-09! 1.00 i
_— 1.27E+03! 1.27E+03| 1.00]  8.33E-09: 8.336-09' 1.00 T
1.52E+03] 1.52E+03 1.00] 8.22E-00! 8.22E-09' 1.00. ‘
1.76E+03] 1.78E+03 1.00]  8.10E-09, 8.10E-09/ 1.00
2.03E+03 2.03E+03 1.00]  7.99E-09' 7 99E-09! 1.00
2.29E+03 2.29E+03 1001  7.87E-09' 7 87E-081 1.00°
2 54E+03] 2.54E+03 100/  7.76E-091 7.76E-09! 1.00
2.79E+03] 2.79E+03 1.000  7.64E-09! 7 64E-09 1.00 ,
3.05E+03; 3.05E+03! 1.00]  7.53E-09' 7 53E-09' 1.00. j )
- 3.30E+03| 3.30E+03 1.00]  7.42E-09' 7.42E-09: 1.00. i :
! 3.56E+03! 3.56E+03] 1.001  7.31E-09. 7.31E-09] 1.00' :
; 3.81E+03] 3.B1E+03] 1.00] 7.21E-09] 7.21E-09] 1.00 !
i 4.06E+03] 4.0BE+03 1.00]  7.10E-09! 7 A0E-09 1.00: T
; 4.32E+03] 4.32E+03] 1.00]  7.00E-09° 7.00E-09 .00
—_ 4.57E+03] 4.57E+03] 1.00]  6.00E-09’ 6.90E-09' 1.00.
4.83E+03. 4.83E+03, 1.00]  6.80E-09 6.80E-09' 1.00
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5.08E+03 5.08E+03 1.00|  6.70E-089: 6.70E-081 1.00, |
X 5.33E+03] 5.33E+03 1.00]  6.60E-09; 6.60E-09! 1.00: !

5.59E+03| 5.59E+03 1.00/ 6.50E-091 6.50E-09! 1.00! r
5.84E+03! 5.84E+03 1.00]  641E-09] 6.41E-09i 1.00: !
6.10E+03; 6.10E+03 1.00]  6.32E-08i 6.32E-09) 1.00! ,‘
6.35E+03] 6.35E+03 1.00]  6.22E-091 6.22E-09! 1.00° 5
6.61E+03! 6.61E+03 1.00  6.13E-09; 6.13E-08! 1.00

6.86E+03] 6.86E+03 1.00]  6.04E-08! 6.04E-08 1.00. ;
7.11E+03] 7.11E+03] 1.00]  5.95€-001 5.95E-09 1.001 | ‘
7.37E+03 7.37E+03] 1.00]  5.87E-09 5.87E-09) 1.001 | !
7.62E+03 7.62E+03] 1.00]  5.78E-08i 5.78E-09: 1.00i ;
7.88E+03! 7.88E+03 1.00/  5.70E-09 5.70E-09! 1.00' ]
8.13E+03 8.13E+03 1.00]  561E-09I 5.61E-08 1.001 |
8.38E+03; 8.38E+03 1.00{  5.53E-09 5.53E-09/ 1.00 :
8.64E+03] 8.64E+03 1.00]  5.45E-09, 5.45E-09' 1.00° |
8.89E+03( 8.89E+03] 1.00  5.37E-09' 5.37E-09; 1.00; ;
9.15E+03 9.15E+03] 1.00]  5.29E-09} 5.29E-09 1.00. ‘
9.40E+03; 9.40E+03 1.00]  5.21E-09] 5.21E-09! 1.00; |
9.65E+03| 9.65E+03 1.00/  5.14E-09' 5.14E-09i 1.00 ;
9.91E+03] 9.91E+03 1.00]  5.06E-09 5.06E-09! 1.00¢ 4
1.02E+04 1.02E+04 1.00]  1.01E-12] 1.01E-12] 1.00; ]

P0O210 iPO210 #VALUE! |PO210 #VALUE! #¥VALUE! 41'URANIUM- U238

9.60E-061 9.60E-06 1.00[  0.00E+00! 0.00E+00!  #DIV/0! ’
2.54E+02; 2.54E+02 1.00/  6.28E-111 6.28E-11 1.00!

5.08E+02: 5.08E+02 1.00[  1.54E-09] 1.54E-09° 1.00: i
7.62E+02] 7.62E402 1.00|  5.43E-09! 5.43E-09! 1.00! i
1.02E+03] 1.02E+03! 1.00/  8.13E-09! 8.13E-09 1.00. ]
1.27E+03] 1.27E+03] 1.00[  8.31€-09i 8.31E-09 1.00:

1.52E+03] 1.52E+03] 1.00]  8.20E-081 8.20E-09/ 1.00;

1.78E+03' 1.78E+03 1.00]  8.09E-08] 8.09E-09! 1.00! !
2.03E+03! 2.03E+03 1.00)  7.97E-09! 7.97€-09: 1.00! !
2.29E+03 2.29E+03 100 7.85E-09! 7.85E-09! 1.00; ;
2.54E+03! 2.54E+03 1.00]  7.74E-09] 7.74E-09. 1.00 :
2.79E+03] 2.79E+03] 1.00] 7.63E-09 7.63E-09; 1.00! ‘
3.05E+03} 3.05E+03] 1.00]  7.52E-09' 7.52E-09, 1.00i ;
3.30E+03| 3.30E+03] 1.00]  7.41E-08i 7.41E-09: 1.00i .‘
3.56E+03! 3.56E+03] 1.00] _ 7.30E-09i 7.30E-09' 1.00! ;
3.81E+03] 3.81E+03] 1.00]  7.19E-091 7.19E-09 1.00! ;
4.06E+03] 4.06E+03 1.00]  7.09E-08 7.09E-089 1.00° i
4.32E+03 4.32E+03 1.00] — 6.08E-09] 6.98E-09 1.00:

4.57E+03] 4.5TE+03 1.00]  6.88E-09) 6.88E-09' 1.00i

4.83E+03 4.83E+03] 1.00]  6.78E-09! 6.78E-09' 1.00:

5.08E+03 5.08E+03] 1.00[  6.68E-09' 6.68E-091 1.00!

5.33E+03| 5.33E+03] 1.00|  6.59E-09i 6.59E-091 1.00:

5.59E+03| 5.59E+03] 1.00]  6.49E-09 6.49E-09 1.00!

5.84E+03! 5.84E+03 1.00|  6.40E-091 6.40E-09] 1.00’

6.10E+03! 6.10E+03] 1.00[  6.30E-09 6.30E-09 1.00! !

6.35E+03 6.35E+03] 1.00]  6.21E-08; 6.21E-09 1.00 :

6.61E+03 6.61E+03] 1.00]  6.12E-09( 6.12E-09' 1.00: i

6.86E+03 6.86E+03] 1.00]  6.03E-09! 6.03E-09! 1.00:

7.11E+03 7.11E+03] 1.00]  5.84E-08 5.94E-09| 1.00:

7.37E+03 7.37E+03] 1.00]  5.85E-09 5.85E-09 1.00i

7.62E+03] 7.62E+03] 1.00|  5.77E-08 5.77€-09i 1.00!

7.88E+03] 7.88E+03] 1.00  5.68E-09 5.88E-09 1.00'

8.13E+03| 8.13E+03] 1.00]  5.60E-09i 5.60E-09] 1.00 i

8.38E+03! 8.38E+03' 1.00]  5.52E-09! 5.52E-09- 1.00 !
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Final Comparison of CNWRA and PNL MEPAS 3.2g Results: CASE2A WCF |

Surface Water Concentration Ouput (PAL 10/13/98)

RADCON VERSION 05/01/1997

T

WATERBORNE COMPONENT of the Multimedia Environmental

Pollutant Assessment System (MEPAS): M

deis the

movement of chemicals and radionuclides through vadose

zone, saturated zone, surface water, and wetlands media, |
T

RS S S W

Pacific North National Laboratory

Operated for the U.S Department of Energy

by Battelie Memorial institute

P.O. Box 999 i

Richland, Washington 99352

| Run Name: | CASE2A | | :
| Run Perf d 10/7/08 18:18:01| \g/mL or pCifmL !
‘ |
PAL IPNL PAL 'PNL 4 J !
Ratio SW Conc. -SW Conc. |Ratio i !
Time (yr) Time (yr) PAUPNL  |U238 U238 [PAUPNL | ;
0.00E+00 0.00E+00] #DIV/O! 0.00E+00/ 0.00E+001  #DIV/O! ;
2.50E+02 2.50E+02 100  1.18E-05 1.18E-05! 1.00 :
5.00E+02 5.00E+02] 1.00] 1.18E-05! 1.18E-05] 1.00! !
7.50E+02] 7.506+02! 100 1.18E-05| 1.18E-05/ 1.00
1.00E+03] 1.00E+03| 1.00[  1.18E-05 1.18E-05 1.00,
1.25E+03. 1.25E+03] 1.00] 1.18E-05i 1.18E-05 1.00!
1.50E+03] 1.50E+03 1.00] 1.18E-05 1.18E-05 1.00] ;
1.75E+03 1.75E+03 1000 1.18E-05! 1.18E-05/ 1.00, i
2.00E+03] 2.00E+03] 1.00] 1.18E-05] 1,18E-05 1.001 !
2.25E+03] 2.25E+03] 1.00[ 1.18E-05) 1.18E-051 1.00. f
2.50E+03| 2.50E+03] 1.00] 1.18E-05] 1,18E-05 1.00! :
2.75E+03] 2.75E+03) 1.00[  1.18E-05i 1.18E-051 1.00, i
3.00E+03] 3.00E+03] 1.00{ 1.18E-05| 1.18E-05] 1.00: |
3.25E+03! 3.25E+03] 1.00 1.18E-05] 1.18E-05; 1,00 :
3.50E+03] 3.50E+03] 1.00] 1.18E-05! 1.18E-05 1.00
3.75E+03! 3.75E+03] 100/ 1.18E-05 1.18E-05/ 1.00' i
4.00E+03] 4.00E+03] 1.00] 1.18E-05: 1.18E-05i 1.00! ;
4.256+03] 4.25E+03 1.00]  1.18E-05i 1.18E-05! 1.00: i
4.50E+03! 4.50E+03| 100/ 1.18E-05 1.18E-05! 1.00] i
4.75E+03 4.75E+03| 1.00] 1.18E-05 1.18E-05] 1.00° :
5.00E+03 5.00E+03 1.00]  1.18E-05| 1.18E-05 1.00'
5.25E+03] 5.25E+03] 1.00{ 1.18E-05' 1,18E-05i 1.00° i
5.50E+03| 5.50E+03] 1.00] 1.18E-05i 1.18E-05 1.00!
5.75E+03 5.75E+03] 1.00]  1.18E-05! 1.18E-05! 1.00,
6.00E+03] 6.00E+03] 1.00]  1.18E-05i 1.18E-05 1.00.
6.25E+03] 6.25E+03 1.00f  1.18E-05: 1.18E-05 1.00 ;
6.50E+03] 6.50E+03 1.00] 1.18E05 1,18E-05! 1.00. i
6.75E+03] 6.756+03] 1.00] 1.18E-05i 1.18E-05! 1.00 )
7.00E+03] 7.00E+03! 1.00]  1.18E-05! 1.18E-05, 1.00; |
7.25E+03] 7.25E+03] 1.00] 1.18E-05' 1.18E-05 1.001 T
7.50E+03! 7.50E+03| 1.00] 1.18E-05! 1.18E-05| 1.00] !
7.75E+03! 7.75E+03 1.00{ 1.18E-05! 1.18E-05i 1,00, !
8.00E+03| 8.00E+03 1.00] 1.18E-05! 1.18E-05 1.00°
8.25E+03' 8.25E+03] 1001  1.18E-05 1.1BE-05° 1.00
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[ 8.50E+03] _ 8.50E+03] 1.00] 1.18E-05 1.18E-05 1.00 | o

[~ 8.75E+03] 8.75E+03] 1.00] 1.18E-05i 1.18E-05: 1.00: .

—9.00E+03 9.00E+03 100/  1.18E-05] 1.18E-05. 1.00! ) —_—
9.25E+03! 9.25E+03 1000 1.18E-05 1.18E-05 1.00' : -
9.50E+03| 9.50E+03 1.00]  1.18E-05 1.18E-05. 1.00 : _‘
9.75E+03| 9.75E+03! 1.00{  1.18E-05: 1.18E-05 1.00 . _—
1.00E+04' 1.00E+04 1.00]  4.66E-07; 4.66E07 1.00. B

234 TH234 #VALUE! [TH234 | #VALUE! #VALUE! 41:URANIUM- U238 por
0.00E+00! 0.00E+00]  #DIV/O! 0.00E+00! 0.00E+00  #DIV/O! | -
2.50E+02: 2.50E+02 1.00] 1.19E-05 1.19E-05 1.00. :
5.00E+02| 5.00E+02] 1.00]  1.19E-05] 1.18E-05 1.00: ! —_—
7 50E+02! 7.50E+02| 100  1.19E-05: 1.19E-05. 1.00° S
1.00E+03! 1.00E+03] 1.00]  1.19E-05: 1.19E-05 1.00 1 -
1.25E+03] 1.25E+03! 1.00] 1.19E-05i 1.19E-05’ 1.00 : .
1.50E+03! 1.50E+03] 1.00]  1.19E-05! 1.19E-05 1.00 ‘
1.75E+03; 1.75E+03 1.00] 1.19E-05! 1.19E-05 1.00° —_—
2.00E+03: 2.00E+03 100/  1.19E-05i 1.19E-05 1.00 -
2.25E+03' 2.25E+03 1000  1.19E-05' 1.18E-05. 1.00 : .
2.50E+03; 2.50E+03! 1.00]  1.19E-05! 1.19€-05 1.00 _—
2.75E+03! 2.75E+03 1.00] 1.19E-05 1.19E-05 1.00 :
3.00E+031 3.00E+03! 1.00] 1.19E-05: 1.19E-05 1.00 —_—

e 3.25E+03! 3.25E+03! 1000  1.19E-05! 1.19E-05 1.00 -
3.50E+03! 3.50E+031 1.00] 1.19E-05' 1.19E-05 1.00 ‘
3.75E+03 3.75E+03 1.00| 1.19E-05i 1.19E-05 1.00 - _—
4.00E+03; 4.00E+03] 1.00] 1.19E-05: 1.19E-05 1.00 i}
4.25E+03, 4.25E+03| 1.00]  1.19E-05 1.19E-05 1.00 , -

— 4.50E+03: 4.50E+03| 1.00] 1.19E-05 1.19E-05. 1.00 -
4.75E+03° 4.75E+03] 1.00] 1.19E-05 1.19E-05' 1,00 -
5.00E+03' 5.00E+03] 1.00]  1.19E-05 1.19E-05 1.00 : —_—

-_— §.25E+03| 5256+03.  1.00] 1.19E-05 1.19E-05 1.00 : -
5.50E+03 5.50E+03 1.00]  1.19E-05' 1.19E-05 1.00 . .

—_— 5.75E+03 5.75E+03! 1.00 1.19E-05 1.19E-05 1.00 ' -
6.00E+03 6.00E+03| 1.00] 1.19E-05! 1.19E-05 1.00
6.25E+03. 6.25E+03] 1.00] 1.19E-05 1.19E-05 1.00 : s

_— 6.50E+03! 6.50E+03 100 1.19E05 1.19E-05 1.00 ‘ -
6.75E+03’ 6.75E+03; 1.00{ 1.19E-05 1.19E-05 1.00 ‘ N
7.00E+03' 7.00E+03 1.00[ 1.19E-05 1.19E-05 1.00 _—
7.25E+03 7.25E+03| 1.00] 1.19E-05' 1.19E-05 1.00 N
7.50E+03 7.50E+03 1001 1.19E-05! 1.19E-05 1.00 i -

— 7.75E+03 7.75E+03 100/ 1.19E-05: 1.18E-05 1.00 \ -
8.00E+03. 8.00E+03! 1.00 1.19E-05! 1.19E-05 1.00
8.25E+03. 8.25E+03] 1.00] 1.19E-05i 1.19E-05 1.00 ; —_—
8.50E+03 ! 8.50E+03! 100/ 1.19E-05 1.19E-05 1.00 -
8.75E+03' 8.75E+03| 1.00]  1.19E-05 1.19E-05 1.00 -

—_— 9.00E+03. 9.00E+03, 1.00]  1.19E-05 1.19E-05 1.00’ , —_— "
9.25E+03; 9.25E+03| 1.00{ 1.19E-05' 1.19E-05 1.00: .
9.50E+03! 9.50E+03! 1.00{ 1.19E-05° 1.19E-05 1.00° ' -

- 9.75E+03’ 9.75E+03] 1000  1.19E-05 1.19E-05. 1.00 - -
1.00E+04' 1.00E+04 1.00] 4.73E-07 4.T3E-07 1.00 ; )

- ‘ U234 U234 " #VALUE! |U234 #VALUE! #VALUE! 41:URANIUM- U238 —_—
0.00E+00 0.00E+00; #DIVA! 0.00E+00! 0.00E+00 __ #DIV/O! :
2.50E+02: 2.50E+02! 100] 1.98E-11 1.98E-11. 1,00 ; o

—_— 5.00E+02' 5.00E+02] 1.00] 4.30E-11! 4.30E-11 1.00: - .
7.50E+02 7.50E+02] 1.00] 6.62E-11! 6.62E-11 1.00 o
1.00E+03. 1.00E+03| 100/ B8.94E-11 8.94E-11: 1.00i - -
1.25E+03' 1,25E+03. 1001 1.13E-10° 1.13E-10 1.00 ‘ -
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: 1.50E+03 ] 1.50E+03] 1.00] _ 1.36E-10] 1.36E-10] 1.00 .
1 1.75E+03] 1.75E+03] 1.00]  1.50€-10] 1.58E-10] 1.00 i
2.00E+03 2.00E+03} 1.000 _ 1.82E-10] 1.82E-10] 1.00! 1
2.25E+03 2.25E+03] 1.00] _ 2.05E-10! 2.05E-10i 1.00. "
2.50E+03 2.50E+03| 1.001  2.29E-10] 2.29E-10! 1.00.
2.75E+03] 2.75E+03! 1.00]  2.52E-10i 2.52E-10! 1.00
3.00E+03] 3.00E+03] 1.00{  2.75E-10] 2.75E-10! 1.00:
3.25E+03! 3.25E+03 1.00]  2.98E-10] 2.98E-10) 1.00
3.50E+03] 3.50E+03! 1.00] 3.21E-10) 321E101 1.00 ;
3.75E+03 3.75E+03] 1.00] 3.45E-10] 3.45E-10! 1.00 ‘
4.00E+03 4.00E+03] 1.00] _ 3.68E-10i 3.68E-10! 1.00
4.25E+03 4.25E+03 1.00] _ 381E-10I 3.91E-10] 1.00
4.50E+03] 4.50E+03 1.00] _ 4.14E-10) 4.14E-10: 1.00
4.75E+031 4.75E+03! 1000 4.37E-10; 4.37E-10! 1.00
5.00E+03) 5.00E+03' 100/ 4.60E-10; 4.60E-10] 1.00
5.25E+03] 5.25E+03. 1000 4.84E-10] 4.84E-10; 1.00
5.50E+03] 5.50E+03! 1000 5.07E-10: 5.07E-10! 1.00.
5.75E+03] 5.75E+03] 1.0/ 5.30E-10/ 5.30E-10! 1.00
6.00E+03] 6.00E+03] 1.00] _ 5.53E-10] 5.53E-10! 1.00:
6.25E+03] 6.25E+03 1.00i _ 5.76E-10) 5.76E-10) 1.00°
6.50E+03| 6.50E+03 1.00]  6.00E-10] 6.00E-10] 1.00:
6.75E+03] 6.75E+03! 1.00/  6.23E-10! 6.23E-10) 1.00
7.00E+03] 7.00E+03] 1.00]  6.46E-10 6.46E-10] 1.00
7.25E+03] 7.25E+03] 1.00]  6.69E-10 6.69E-101 1.00 i
7.50E+03] 7.50E+03! 1.00]  6.92E-10 6.92E-10! 1.00 ‘
7.75E+03] 7.75E+03] 1.00[ _ 7.16E-10) 7.16E-10; 1.00; l
8.00E+03: 8.00E+031 100/ 7.39E-10! 7.39E-10! 1.00 ‘
8.25E+03! 8.25E+03! 1000 7.62E-10] 7.62E-10} 1.00
8.50E+03] 8.50E+03! 100/ 7.85E-10i 7.85E-10' 1.00
8.75E+03] 8.75E+03! 1000 B.08E-10! 8.08E-10, 1.00,
9.00E+03! 9.00E+03] 1001 8.31E-10; 8.31E-101 1.00;
9.25E+03) 9.25E+03 1.00]  8.54E-10 8.54E-101 1.00
9.50E+03 ! 9.50E+03; 1.00]  8.78E-10] 8.78E-101 1.00 j
9.75E+03] 9.75E+03 1.00|  9.01E-10! 9.01E-10! 1.00
1.00E+04! 1.00E+04| 1001 3.58E-11i 3.58E-11 1.00 .
TH230 iTH230 | #VALUE! [TH230 #VALUE! #VALUE! 41:URANIUM-_ U238
0.00E+00] 0.00E+00] #DIVAO! | 0.00E+00' 0.00E+00; _ #DIV/0!
2.50E+02! 2.50E+02i 1.000  5.73E-17] 5.73E-171 1.00.
5.00E+02i 5.00E+02] 1.00]  2.52E-16 2.52E-16! 1.00:
7.50E+02 7.50E+02 1.00] _ 5.97E-16) 5.97E-16 1.00 ;
1.00E+03] 1.00E+03! 1.00]  1.08E-15! 1.08E-15! 1.00° ‘
1.25E+03] 1.25E+03] 1.00]  1.93E-15! 1.93E-15] 1.00
1.50E+03; 1.50E+03| 100]  2.79E-150 2.79E-15! 1.00i
1.75E+03! 1.75E+03] 1.00]  3.64E-15] 3.64E-15) 1.00]
2.00E+03; 2.00E+03] 1.00]  4.49E-15 4.49E-15] 1.00. i
2.25E+03] 2.25E+03] 1.00]  5.92E-15/ 5.92E-15] 1.00; i
2.50E+03! 2.50E+03 1.00]  7.36E-15] 7.36E-15! 1.00: r
2.75E+03! 2.75E+03 1.00]  8.79E-15] 8.79E-15! 1.00: i
3.00E+03] 3.00E+03 1.00[  1.02E-14! 1.02E-14! 1.00 ;
3.25E+03! 3.25E+03 1.00] 1.22E-14] 1.22E-14] 1.00: !
3.50E+03] 3.50E+03 100 1.43E-14] 1.43E-14] 1.00!
3.75E+03! 3.75E+03 100]  1.63E-14! 1.63E-14) 1.00.
4.00E+03 4.00E+03! 1.00]  1.83E-14] 1.83E-14! 1.00, :
4.25E+03! 4.25E+03] 1.00]  2.09E-14] 2.09E-14) 1.00: ;
4.50E+03 4.50E+03" 1.00i _ 2.35E-14' 2.35E-14] 1.00 v
4.75E+03 4.75E+03 1000 2.61E-14 2.61E-14 1.00
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A
i
R 5.00E+03! 5.00E+03 1.00] 2.B7E-14i 2.87E-14; 1.00; T
5.25E+03! 5.25E+03 100]  3.19E-14i 3.19E-14: 1.00; :
5.50E+03! 5.50E+03 1.00{  3.50E-14i 3.50E-14. 1.00! i
— 5.75E+03 5.75E+03 1.00]  3.82E-14i 3.82E-14 1.00!
' 8.00E+03! 6.00E+03 1.00] _ 4.14E-14 4.14E-14. 1.00
§25E+03. 6.25E+03] 1.00]  4.52E-14i 4.52E-14; 1.00. i
6.50E+03 6.50E+03] 1.00]  4.89E-14: 4.89E-14 1.00 T
6.75E+03 6.75E+03] 100]  5.27E-14] 5.27E-14 1.00 a
— [~ 7.00E+03! 7.00E+03] 100]  5.65E-14| 5.65E-14: 1.00. :
; 7.25E+03! 7.25E+03] 100/ 6.08E-14/ 6.08E-14 1,00 ;
7.50E+031 7.50E+03] 1.00/ __ 6.51E-14i 6.51E-14; 1.00: .
— +
7.75E+03! 7.75E+03| 1.00] 6.95E-14i 6.05E-14 1.00. \
8.00E+03/ 8.00E+03 1.00  7.39E-14; 7.39E-14 1.00. ]
— [ 8256403 8.25E+03 1.00]  7.88E-14] 7.88E-14 1.00 :
8.50E+03! 8.50E+03 100/ 8.37E-14: 8.37E-14 1.00
8.75E+03! 8.75€+03] 1.00] _ 8.86E-14! 8.86E-14 1.00
8.00E+03! 9.00E+03; 100]  9.36E-14: 9.36E-14 1.00
9.25E+03 9.25E+03] 1.0 9.91E-14: 9.91E-14 1.00
—_— 9.50E+03! 9.50E+03 100 1.05E-13] 1.05E-13 1.00
9.75E+03! 9.75E+03] 100/ 1.10E-13! 1.10E-13 1.00 ‘
1.00E+04] 1.00E+04! 1.00( _ 4.37E-15] 4.37E-15 1.00 ;
- RA226 iRA226 [ #VALUE! RA226 #VALUE! #VALUE! 417 URANIUM- U238
0.00E+00] 0.00E+00; #DIVAOI . 0.00E+00: 0.00E+00 __ #DIV/D!
— 2.50E+02! 2.50E+02] 1001 5.59E-21' 1.60E-27] _ 3489082.97
5.00E+02! 5.00E+02] 1.00] _ 4.73E-20; 3.05E-27} 15523465.70 .
7.50E+02! 7.50E+02] 1.00] _ 1.74E-19! 4.49E27 RIAT 277 ]
—_— 1.00E+03! 1.00E+03; 100 4.22E-19! 422E-19 1.00 £ ) 3/_
1.25E+03/ 1.25E+03, 1.00  1.20E-18! 1.20E-18 1.00 ™ W
1.50E+03! 1.50E+03! 1.000 _ 1.88E-18i 1.98E-18' 1.00 PYVR o
1756403, 1.75E+03. 100, 2.76E-181 ___ 2.76E-18 160 U ARy |
2.00E+03: 2.00E+03! 100 3.56E-18: 3.56E-18 1.00 i )
—_— 2.25E+03) 2.25E+03! 1.00] _ 5.71E-18! 5.71E-18 1.00 @_
2.50E+031 2.50E+03] 100/ 7.87E-18] 7.87E-18 1.00 L
2756403 2.75E+03: 1.00]  1.00E-17| 1.00E-17 1.00 ; [o/4¢, _/‘ﬂ
3.00E+03! 3.00E+03; 1001 1.226-17 1.22E-17 1.00 ‘ !
3.25E+03! 3.25E+03! 1.00]  1.64E-17: 1.64E-17° 1.00
_— 3.506+03! 3.50E+03] 100 2.07E-17 2.07E-17 1.00 :
3.75E+03) 3.75E+03] 1.00]  2.49E-17: 2.49E-17 1.00 ;
4.00E+03] 4.00E+03] 1.00]  2.92E-17! 2.926-17 1.00. |
- 4.25E+03! 4.25E+03! 1.00! 3.62E-17: 3.62E-17° 1.00 '
4.50E+03i 4.50E+03; 1.00]  4.32E-17: 432617 1.00
—_— 4.75E+03| 4.75E+031 100/ 5.026-17: 5.02E-17 1.00
5.00E+03! 5.00E+03] 1.00] _ 5.73E-17! 5.73E-17 1.00
5.25E+03 5.25E+03! 100/ 6.77E-17! 6.77E-17 1.00.
B 5.50E+03 5.50E+03] 1000 7.82E-17] 7.82E-17 1.00
5.75E+03! 5.75E+03' 1.00]  8.87E-17! 8.87E-17 1.00
6.00E+03: 6.00E+03] 1.00]  9.83E-17) 9.93E-17 1.00
6.25E+03; 6.256+03 100/ 1.14E-16; 1.14E-16' 1.00.
, 6.50E+031 6.50E+03' 1000 1.29E-16! 1.29E-16! 1.00 ! 1
—_ 6.75E+03i 6.75E+03, 1.007 _ 143E-16] 1.43E-16. 1.00 | !
7.00E+03] 7.00E+03! 1.00] _ 1.58E-16i 1.58E-16. 1.00 4
7.25E+03] 7.25E+03] 1,00/ 1.78E-16, 1.78E-16- 1.00' |
] 7.50E+03| 7.50E+03] 1.00] _ 1.97E-16] 1.97E-16: 1.00
7.75E+03] 7.75E+03! 1.00]__ 217E-16i 217E-18! 1.00 :
— 8.00E+03! 8.00E+03: .00/ 2.36E-16! 2.36E-16/ 1.00
8.25E+03 8.25E+03 1.00 __ 2.81E-16’ 2.61E-16 1.00
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8.50E+03| 8.50E+03 1.00]  2.86E-16] 2.86E-16: 1.00 ,
8.75E+03] 8.75E+03] 1.00]  3.12E-16] 312616 1.00 |
9.00E+03 9.00E+03] 1.00{  3.37E-16i 3.37E-16! 1.00 f
9.25E+03! 9.25E+03 1.00]  3.68E-16] 3.68E-16: 1.00. !
9.50E+03] 9.50E+03 1.00]  3.99E-16] 3.99E-16! 1.00 !
9.75E+03/ 9.75E+03 1.00]  4.31E-16] 4.31E-16' 1.00 '
1.00E+04 1.00E+04| 1.00f  1.71E17 1.71E-17 1.00 -
RN222 :RN222 | #VALUE! 'RN222 | #VALUE! #VALUE! 41.URANIUM- U238
0.00E+00; 0.00E+00|  #DIV/O! 0.00E+00] 0.00E+00: _ #DIV/0! !
2.50E+02] 2.50E+02| 1.00]  4.89E-211 6.53E-22 7.48 ,:
5.00E+02] 5.00E+02] 1.00]  467E-20! 6.53E-22. 71.48 i
7.50E+02] 7.50E+02| 100 1.72E-19] 6.53E-22. #05] € X f'ﬁ‘ 15 lf
1.00E+03] 1.00E+03] 1.00/  4.20E-19] 6.53E-22 4 ‘
1.25E+03] 1.25E+03] 1.000  1.20E-18i 1.20E-18! 1.00
1.50E+03. 1.50E+03] 1.00]  1.99E-18’ 1.99E-18 1.00
1.75E+03] 1.75E+03] 1000 2.77E-18] 2T7E-18' 1.00
2.00E+03' 2.00E+03i 1.0 3.57E-18| 3.57E-18: 1.00
2.25E+03; 2.25E+03; 100 5.73E-18; 5.73E-18 1.00
2.50E+03 2.50E+03] 100/ 7.90E-18i 7.90E-18 1.00
2.75E+03! 2.75E+03! 1000  1.01E-17] 1.01E-17 1.00
3.00E+03! 3.00E+03i 1.00]  1.23E-17] 1.23E-17 1.00
3.25E+03] 3.25E+03 1.00]  1.65E-17] 1.65E-17 1.00
3.50E+03 3.50E+03] 1.00{  2.08E-17i 2.08E-17 1.00 |
3.75E+03! 3.75E+03 1000 251E-17] 251E-17 1.00 :
4.00E+03] 4.00E+03 1000 2.84E-17; 2.94E-17 1.00 {
4.25E+03] 4.25E+03 100/  3.B4E-17i 3.64E-17! 1.00 !
4.50E+03! 4.50E+03] 1001 4.35€-17! 4.35E-17, 1.00 !
4.75E+03! 4.75E+03; 1.00]  5.06E-17i 5.06E-17- 1.00 !
5.00E+03] 5.00E+03| 1.00]  5.78E-17] 5.78E-17' 1.00 i
5.25E+03! 5.25E+03! 100/ 6.83E-17! 6.83E-17: 1.00: !
5.50E+03( 5.50E+031 1.00[  7.89E-17] 7.89E-17 1.00
5.7SE+03] 5.75E+03] 100/ 8.94E-17' 8.94E-17 1.00
6.00E+03) 6.00E+03! 1.00] " 1.00E-16i 1.00E-16! 1.00
6.25E+031 6.25E+03] 1.00/  1.15E-16] 1.15E-16' 1.00 %
6.50E+031 6.50E+03] 1.00] — 1.30E-161 1.30E-16’ 1.00 i
6.75E+03. 6.75E+03| 1.00  1.45E-16] 1.45E-16, 1.00
7.00E+03 7.00E+03 100/ 1.59€-161 1.59E-16 1.00 f
7.25E+031 7.25E+03 1.00]  1.79E-16i 1.79E-16: 1.00 : *
7.50E+03' 7.50E+03 1.00]  1.99E-16f 1.99E-16: 1.00 |
7.75E+03; 7.75E+03 1.00]  2.18E-16| 2.19E-16° 1.00 i
8.00E+03 8.00E+03. 100/ 2.39E-16] 2.39E-16' 1.00 i
8.25E+03: 8.25E+03; 1.00]  264E-16] 2.64E-16- 1.00 |
8.50E+03 8.50E+03] 1.00/  2.89E-16i 2.89E-18° 1.00
8.75E+03 8.75E+03] 1.00]  3.14E-16] 3.14E-16: 1.00
9.00E+03! 9.00E+03 1.00]  3.40E-16i 3.40E-16: 1.00
9.25E+03( 9.25E+031 100| 3.72E-16] 3.72E-18] 1.00
9.50E+03] 9.50E+03 1.00]  4.03E-16( 4.03E-16' 1.00 |
9.75E+03 9.75E+03 1.00|  4.35E-16] 4.35E-16: 1.00 ; i
1.00E+04i 1.00E+04| 100/ 1.736-17] 1.73E-17: 1.00 1
PB210 PB210 [ #vALUE! |PB210 #VALUE! #VALUE! 41URANIUM- U238
0.00E+00] 0.00E+00! _ #DIV/0! 0.00E+00] 0.00E+00° __ #DIV/0! !
2.50E+02] 2.50E+02i 100]  273E-22i 261E-22] 1.05, : 1l
5.00E+02; 5.00E+02; 1.00]  7.14E-22' 261E- 2.74 ~ gee (§1>]
7.50E+02] 7.50E+02! 1.00] 2.99E-21) 261E-22 1149) & '
1.00E+03’ 1.00E+03° 1.00] 9.25E-21: 2.61E- 35.51 ‘ ‘
1.25E+03; 1.25E+03° 1001 4 50E-20 261E-2 172.52\
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1.50E+03] 1.50E+03! 1.00]  8.08E-20; 2.61E-22. 309.98 , :
1.75E+03] 1.75E+03] 1.00]  1.17E-19] 2.61E-22, 44743 i <
2.00E+03/ 2.00E+03| 1.00{  1.54E-19] 261E-22. 589.03 » ;
2.25E+03] 2.25E+03] 1.00]  3.09E-19I 261E22° { 1187, P 7 7
- 2.50E+03] 2.50E+03] 1.00] 4.66E-19) 4.66E-19] 1.00 -
2.75E+03/ 2.75E+03] 1.00]  6.23E-19i 6.23E-19; 1.00
—_— 3.00E+03] 3.00E+03] 100/ 7.84E-19 7.84E-19: 1.00. B
3.25E+03! 3.25E+03| 1.00/  1.20E-18! 1.20E-18; 1.00 ;
3.50E+03 3.50E+03] 1.00]  1.62E-18 1.62E-18' 1.00: !
_ 3.75E+03] 3.75E+03] 1.00]  204E-18i 2.04E-18; 1.00;
4.00E+03] 4.00E+03 1.00]  2.47E-18] 247E-18 1.00:
4.25+03] 4.25E+03] 1.001  3.33E-18] 3.33E-18: 1.00: ;
4.50E+03] 4.50E+03] 1.00/  4.21E-18I 4.21E-18: 1.00. !
4.75E+03] 4.75E+03] 1.00]  5.08E-18; 5.08E-18 1.00 ‘
_— 5.00E+03 5.00E+03] 1.00]  597E.18! 5.97E-18 1.00 i
5.25E+03 5.25E+03 1.00]  7.53E-18! 7.53E-18; 1.00 3
. 5.50E+03 5.50E+03! 1.00|  9.09E-18: 9.09E-18: 1.00
5.75E+03; 5.75E+03] 1.00]  1.07E-17. 1.07E-17. 1.00
6.00E+03 6.00E+03} 1.00]  1.23E-17. 1.23E-17 1.00
S 6.25E+03] 6.25E+03] 1.00  1.48E-17 1.48E-17 1.00
6.50E+03; 6.50E+03! 1.00]  1.73E-17. 1.73E-17 1.00 ‘
6.75E+03 6.75E+03] 1.00]  1.98E-17! 1.98E-17. 1.00
- 7.00E+03; 7.00E+03] 1.00]  2.24E-17 2.24E-17. 1.00
7.25E+03! 7.25E+03] 1.00]  262E-17. 2.62E-17 1.00
—_— 7.50E+03! 7.50E+03] 1.00  3.00E17 3.00E-17 1.00
7.75E+03] 7.75E+03] 1.00/  3:39E-17 3.39E-17 1.00
8.00E+03] 8.00E+03] 1.00]  3.78E-17 3.78E-17 1.00 ‘
- 8.25E+03] 8.25E+03] 1.00]  432E-17° 432617 1.00 !
8.50E+03| 8.50E+03] 1.00]  4.86E-17 4.86E-17: 1.00
- 8.75E+03] 8.75E+03] 1.00]  541E-17, S.41E-17; 1.00
9.00E+03] 9.00E+03] 1.00/  5.97E-17 5.97E-17. 1.00 :
9.25E+03 9.25E+03] 1.00{  671E-1T 6.71E-17. 1.00 :
— 9.50E+03] 9.50E+03] 1.00|  7.46E-17 7.46E-17 1.00 !
9.75E+03! 9.75E+03. 1.00]  821E-17 8.21E-17 1.00 [
. 1.00E+04] 1.00E+04i 1.00]  327E-18 3.27E-18, 1.00 i
BI210 181210 | #VALUE! 'BI210 #VALUE! #VALUE! 41'URANIUM- U238
0.00E+00] 0.00E+00: #DIV/0! . 0.00E+00! 0.00E+00  #DIV/0! . :
— 2.50E+02] 2.50E+02! 1001 1.77E-27 1.77€-27; 1.00
5.00E+02] 5.00E+02] 1.00!  363E-27; 3.63E-27 1.00! |
7.50E+02] 7.50E+02; 1.00/  5.49E-27 5.49E-27° ‘ i ;
—_— 1.00E+03] 1.00E+03] 1.00]  8.66E-21 7.35E-27 [ 1178367. S Lot 55 37
1.25E+03] 1.25E+03] 1.00]  4.37E-200 9.21E-27i | 4745357.80 i .
—_— 1.50E+03] 1.50E+03] 1.001  7.88E-20' 1.11E-26! | 7121951.22 i ;
1.75E+03] 1.75E+03] 1.00]  1.14E-19° 1.29E-26 | 8816705.34 i
2.00E+03| 2,00E+03] 1.00]  1.50E-19° 1.48E-26 H0155510.48 I
- 2.25E+03] 2.25E+03) 1.00]  3.04E-19 1.67E-26/ [18252252.25 :
2.50E+03] 2.50E+03] 1001 4.59E-19 4.59E-19 1.00 |‘
—_ 2.75E+03 2.75E+03i 1.00i  6.13E-19. 6.13E-19; 1.00 '
3.00E+03] 3.00E+03; 1.00]  7.71E-19] 7.71E-191 1.00 :
3.25E+03) 3.25E+03| 1.00  1.18E-18] 1.18E-18 1.00 I I
—_ 3.50E+03] 3.50E+03! 1.00]  1.60E-18 1.60E-181 1.00 ] i
3.75E+03] 3.75E+03] 1.001 2.01E-18! 2.01E-18] 1.00 ! i
4.00E+03 4.00E+03] 1.00]  2.44E-18] 2.44E-18] 1.00° ! ;
4.25E+03 4.25E+03! 1.00.  3.30E-18] 3.30E-18| 1.00. !
4.50E+03] 4.50E+03! 100 4.16E-18] 4.16E-18 1.00: :
4.75E+03 4.75E+03! 1.00! 5.03E-18 5.03E-18 1.00 -
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5.00E+03/ 5.00E+03| 1.00|  5.91E-18] 5.91E-181 1.00¢ | j
5.25E+03] 5.25E+03] 1.00]  7.45E-18] 7.45E-18] 1.001 ; !
5.50E+03] 5.50E+03| 1.00]  9.00E-18 9.00E-18i 1.00} [ i
5.75E+03] 5.75E+03| 1.00|  1.06E-17 1.06E-17 1.00i | ;
6.00E+03] 6.00E+03] 1.00]  1.21E-17] 1.21E-17] 1.00! 1 i
6.25E+03! 6.25E+03] 1.00]  1.46E-17] 1.46E-17' 1.00] ! i
6.50E+03f 6.50E+03] 1.00)  1.71E-17] 1.71E-17/ 1.00; 1 ;
6.75E+03] 6.75E+03] 1.00]  1.97E17) 1.97E-17! 1.00| | i
7.00E+03| 7.00E+03] 1.00]  2.22E-17! 2.226-17; 1.00! |

7.25E+03] 7.25E+03] 1.00|  2.60E-17 2.60E-17: 1.00 |

7.50E+03] 7.50E+03] 1.00]  2.98E-17] 2.98E-17 1.001 i :
7.75E+03 7.75E+03 1.00{  3.36E-17] 3.36E-17. 1.00' I :
8.00E+03] 8.00E+03 1.00{  3.74E-17] 3.74E-17! 1.00. i

8.25E+03] 8.25E+03| 1.00]  4.28E-17| 4.28E-17 1.00. !

8.50E+03| 8.50E+03] 100]  4.82€E-17| 4.82E-17° 1.00° !

8.75E+03/ 8.75E+03; 1.00[  537E-17) 5.37E-17 1.00: i !
9.00E+03| 9.00E+03] 1.00| 5.82E-17] 5.92E-17, 1.00 ! 1
9.25E+03/ 9.25E+03] 1.00]  6.66E-17] 6.66E-17: 1.00 i

9.50E+03 9.50E+03] 1.00]  7.40E-17] 7.40E-17 1.00° i

9.75E+03] 9.75E+03] 1.00/  8.14E-17] 8.14E-17 1.00° !

1.00E+04] 1.00E+04] 1.00]  3.24E-18 3.24E-18; 1.00! ; ‘

PO210 'PO210 | _#VALUEI IPO210 [ #VALUE! #VALUE! 41/URANIUM- U238

0.00E+00/ 0.00E+00]  #DIV/0! 0.00E+001 0.00E+00.  #DIV/O! i I
2.50E+02] 2.50E+02] 1.00[  1.02E-21 1.02E21_@€ 7 1.00 [ i
56.00E+02| 5.00E+02| 1.00]  1.02E:21 1.02E-211 [ 1.00 ! i
7.50E+02] 7.50E+02] 1.00/  1.02E-21] 1.02E-21! | ]
1.00E+03] 1.00E+03] 1.00] 25921 1.02E-21 2.5 i ]
1.25E+03] 1.25E+03) 1.00/  1.52E-20i 1.02E-21 14.94 | P
1.50E+03 1.50E+03) 1.00|  2.78E-20) 1.02E-21 27.38 BN -]
1.75E+03 1.75E+03/ 1.00{  4.04E-20 1.02E-21 39.7q—(‘; B
2.00E+03| 2.00E+03| 1.00  532E-20] 1.02E-21; 52.38 | T
2.25E+03] 2.25E+03 1.00f  1.15E-19] 1.02E-21! 113.39 I !
2.50E+03] 2.50E+03] 1.00|  1.77€-19i 1.02E-21! 174.51 ! i
2.75E+03) 2.75E+03] 1.00  2.39E-19| 1.02E-21! 235.63 i :
3.00E+03] 3.00E+03 1.00]  3.02E-19] 1.02E-21! 297.44 ! !
3.25E+03] 3.25E+03] 1.00] " 4.79€-19] 4.79E-19 100! ; i
3.50E+03] 3.50E+03 1.00/  6.56E-19] 6.56E-19: 1.00! ] |
3.75E+03] 3.75E+03) 1.00) 8.33E-19 8.33E-19 1.00! !
4.00E+03] 4.00E+03] 1.00/  1.01E-18] 1.01E-18 1.00 ]
4.25E+03) 4.25E+03] 1.00| 1.35E-18] 1.39E-181 1.007

4.50E+03! 4.50E+03] 1.00|  1.78E-18) 1.78E-18 1.00:

4.75E+03] 4.75E+03] 100 2.16E-18] 2.16E-18 1.00/ , !
5.00E+03] 5.00E+03| 1.00] 2.55E-18! 2.55E-18! 1.00: i r
5.25E+03] 5.25E+03| 1.00]  325E-18] 3.25E-18! 1.00; | !
5.50E+03] 5.50E+03] 1.00] _ 3.95E-18] 3.95E-18] 1.00! | !
5.75E+03) 5.75E+03| 1.00]  4.65E-18] 4.65E-18/ 1.00! ]
6.00E+03] 6.00E+03] 1.00/  5.36E-18) 5.36E-18! 1.00! J
6.25E+03! 6.25E+03] 1.00|  6.51E-18] 6.51E-18 1.00! |
6.50E+03] 6.50E+03] 1.00]  7.67E-18] 7.67E-18’ 1.00: | !
6.75E+03] 6.75E+03! 1.00{  8.83e-18] 8.83E-18! 1.00! | |
7.00E+03] 7.00E+03] 1001  1.00E-17] 1.00E-17! 1.00 i |
7.25E+03] 7.25E+03 1.00[  118E-17] 1.18E-17; 1.00; [ !
7.50E+03] 7.50E+03] 1.00]  1.35E-17] 1.35E-17 1.00] I |
7.75E+03| 7.75E+03 1.00] 1.53E-17] 1.53E-17: 1.001 » !
8.00E+03] 8.00E+03] 1.00[  1.71E17] 1.71E-17 1.00i ! |
8.25E+03] 8.25E+03! 100 1.96E-17' 1.96E-17 1.00 ‘ ,
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8.50E+03|

8.50E+03)

1.00]

2.22E-17|

8.75E+03|

8.75E+03]

1.00]

2.47E-17!

9.00E+03|

9.00E+03]

1.00]

2.73E-17i

9.25E+03]

9.25E+03]

1.00]

3.08E-17]

9.50E+03]

9.50E+03]

1.00]

3.43E-17;

9.75E+03|

9.75E+03|

1.00]

3.78E-17|

1.00E+04!

1.00E+04/

1.00/

6.75E-19!

2.22E-17/
2.47E-17!
2.73E-17;
3.08E-17:
3.43E-17"
3.78E-17:
6.75E-19




156

¢4/ ,;/7%
% : &.{{//b. . (cvu‘f>

dddibwad pesulls g sntred i plihat # 22/
ddoe b lack of cpaw th fint adihal .













160




— -

P“""?D

3o %
vv»lu'..'.‘ﬁ\
PN
]

L

~ -

.. A8/

Patvicl A. Laflande
(2300 Twwbywk Pkwy, Hzio

Rockville , MDD 20857
¢h - 20284 (30 1) 8%/ - 0289

w o umm——

The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re bound to stay bound. The inks are moisture resistant and will
not smear. And the uniform quality of the paper assures consistent rulings, excellent writing
surface and erasability. If, at any time during normal use, this product does not perform to your

expectations, we will replace it free of charge. Slmply write to us:
Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn; Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others. Py
Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized 6/23 / ’ f

Book Program, contact your office products dealer. See back cover for other books in this series.

Made in U.S.A.
RMI 300394
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+ Casela.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)

Run Date and time 07/01/1997 at 11:04:32 pNL )
Input file nam M\),‘B

Health Impact Detailed Result for: URANIUM-238 from URANIUM-238

Transport Pathway: Ground water Usage Location: Groundwater Well
Jrount ==
Individual Result population Results
Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway ===-=== —==--== —=--—s= —oceeoo oo-osos SoooSSE TEmommmT
Ingestion:
Drinking Water 980 1.SE-18 1.8E-18 2.4E-15 1.5E-18 1.8E-18 2.4E-15
Leafy Vegetables 991 4.2E-20 4.8E-20 6.6E-17 4.2E-20 4.8E-20 6.6E-17
Other Vegetables 996 7.5E-20 8.7E-20 1.2E-16 7.5E-20 8.7E-20 1.2E-16
Meat 996 2.4E-21 2.8E-21 3.8E-18 2.4E-21 2.8E-21 3.8E-18
Milk 992 2.9E-20 3.3E-20 4.SE-17 2.9E-20 3.3E-20 4.5E-17
Subtotal 1.7E-18 1.9E-18 2.6E-15 1.7E-18 1.9E-18 2.6E~15
Total 1.7E-18 1.9E-18 2 63-15/1 7E-18 1.9E-18 2.6E-15
Health Impact Detailed Result for: THORIUM-234 from URANIUM-238
Transport Pathway: Ground water . Usage Location: Groundwater wWell
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway —--==—== —====== —===-== S-===-- cooo-oo Sooooms STmmTmET
Ingestion:
Drinking Water 983 2.3E-21 2.7E-21 3.7E-18 2.3E-21 2.7E-21 3 7E-18
Leafy Vegetables 993 7.1E-22 8.2E-22 1.1E-18 7.1E-22 8.2E-22 1 1E-18
Other Vegetables 995 8.2E-22 9.5E-22 1.3E-18 8.2E-22 9.5E-22 1.3E-18
Meat 996 8.0E-25 9.3E-25 1.3E-21 8.0E-25 9.3E-25 1 3E-21
Milk p 994 3.0E-24 3.4E-24 4.7E-21 3.0E-24 3.4E-24 4 7E-21
Subtotal 3.8E-21 4.5E-21 6 lE—lBVg.BE—21 4.5E-21 6.1E-18
Total 3.8E-21 4.5E-21 6.1E-18 3.8E-21 4.5E-21 6.1E-18
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Casela.hhi
77 Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJcC)

""" Run Date and time 10/07/1998 at 15:59:57
Input file namqCTASELA.inaY

Health Impact Detailed Result for: URANIUM-238 from URANIUM-238

--— Transport Pathway: Ground water Usage Location: Groundwater Well
e —————
- Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
S Period Risk Index Rem Risk Index Rem
~ Exposure Pathway — - oo T .
"7 Ingestion:
B Drinking Water 980 1.5E-06 1.8E-06 2.4E-03 1.5E-06 1.8E-06 2.4E-03
Leafy Vegetables CZ9D 4.2E-08 4.8E-08 6.6E-05 4.2E-08 4.8E-08 6.6E-05
_ Other Vegetables 996 7.5E-08 8.7E-08 1.2E-04 7.5E-08 8.7E-08 1.2E-04
Meat 996 2.4E-09 2.8E-09 3.8E-06 2.4E-09 2.8E-09 3.8E-06
- Milk 992 2.9E-08 3.3E-08 4.5E-05 2.9E-08 3.3E-08 4 SE-05
- Subtotal 1.7E-06 1.9E-06 2.6E-03 1.7E-06 1.9E-06 2 6E-03
- Total 1.7E-06 1.9E-06 2 6E-03V1 7E-06 1.9E-06 2.6E-03

Health Impact Detailed Result for: THORIUM-234 from URANIUM-238

. Transport Pathway: Ground water Usage Location: Groundwater Well
- Individual Result Population Results
- — Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect Incid. Person
- Period Risk Index Rem Risk Index Rem
Exposure Pathway —  =---oo- wmmeooo o 77 77T TR
"7 Ingestion:
Drinking Water 2.7E-09 3.7E-06 2.3E-09 2.7E-09 3.7E-06
) T Leafy Vegetables 8.2E-10 1.1E-06 7.1E-10 8.2E-10 1 1E-06
. ) Other Vegetables 9.5E-10 1.3E-06 8.2E-10 9.5E-10 1.3E-06
T Meat 9.3E-13 1.3E-09 8.0E-13 9.3E-13 1.3E-09
. Miilk 3.5E-12 4.7E-09 3,0E-12 3.5E-12 4 7E-09
Subtotal 4.5E-09 6 lE-06\€ 8E-09 4.5E-09 6.1E-06




Health Impact Detailed Result for: URANIUM-234 from URANIUM-238

Transport Pathway: Ground water Usage Location: Groundwater Well
T ———————————— ——
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person -
Period Risk Index Rem Risk Index Rem
Exposure Pathway Soemmes mmmemmes mmesess meme e cmmmmme mmmemem mmm——e— e
Ingestion:
Drinking Water 984 1.9E-28 2.2E-28 3.0E-25 1.9E-28 2.2E-28 3.0E-2S
Leafy Vegetables 996 2.7E-25 3.1E-25 4.3E-22 2.7E~25 3.1E-25 4.3E-22
Other Vegetables 999 3.1E-24 3.5E-24 4.8E-21 3.1E-24 3.5E-24 4.8E-21 _
Meat 999 5.1E-26 5.9E-26 8.1E-23 5.1E-26 5.9E-26 8.1E-23
Milk 997 2.1E-25 2.4E-25 3.3E-22 2.1E-25 2.4E-25 3.3E-22 )
Subtotal 3.6E-24 4.2E-24 5.7E-21' 3.6E-24 4.2E-24 5.7E-21
Total 3.6E~-24 4.2E-24 5.7E-21¥3.6E-24 4.2E-24 5.7E-21
Health Impact Detailed Result for: THORIUM-230 from URANIUM-238 -
Transport Pathway: Ground water Usage Location: Groundwater Well -
Page 1
Casela.hhi
Individual Result Population Results
Fatal Total Fatal Total  Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  ==—ccec cmmmmme mme e e e dmeeeee
Ingestion:
Drinking Water 888 9.6E-34 1.1E-3371.5E-30. 9.6E-34 1.1E-33 1.5E-30
Leafy Vegetables 999 2.2E-30 2.5E-30 3°JE-27 2.2E-30 2.5E-30 3.4E-27
Other Vegetables 996 2.5E-29 2.8E-29 3.9E-26 2.5E-29 2.8E-29 3.9E-26
Meat 993 9.8E-31 1.1E-30 1.5E-27 9.8E-31 1.1E-30 1.5E-27 —_
Milk 994 1.2E-30 1.4E-30 1.9E-27 1.2E-30 1.4E-30 1.9E-27 .
Subtotal 2.9E-29 3.4E-29 4.6E-264§.92-29 3.4E-29 4.6E-26
Total 2.9E-29 3.4E-29 4.6E-26Y2.9E-29 3.4E-29 4.6E-26
Health Impact Detailed Result for: RADIUM~226 from URANIUM-238
Transport Pathway: Ground water Usage Location: Groundwater Well B
Individual Result Population Results ' )
Fatal Total Fatal Total Dose, .
Time Effect 1Incid. Dose, Effect Incid. Person B
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  ==-cceec cocmmce caaaeao —————ee e eee me—e=e— D
Ingestion: o~
Drinking Water [893»1.42—33 1.6E-33 2.2E-30 1.4E-33 1.6E-33 2.2E-30 N
Leafy Vegetables 1998 1.7E-30 1.9E-30 2.7E-27 1.7E-30 1.9E-30 2.7E-27
Other Vegetables 998 1.9E-29 2.2E-29 3.1E-26 1.9E-29 2.2E-29 3 1E-26 o
Meat 999,1.3E-30 1.5E-30 2.1E-27 1.3E-30 1.5E-30 2.1E-27
Milk 999 3.4E-30 3,9E-30 5.43—27f.4£-30 3.9E-30 5.4E-27 .
Subtotal 2.6E-29 3.0E-29 4.1E-26"2.6E-29 3.0E-29 4.1E-26
Total 2.6E-29 3.0E-29 4.1E-26 2.6E-29 3.0E-29 4.1E-26

H
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emmp—————
—— " Health Impact Detailed Result for: URANIUM-234 from URANIUM-238
—" Transport Pathway: Ground water Usage Location: Groundwater Well
—_ Individual Result Population Results
T T
Fatal Total Fatal Total Dose,
e Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
—— Exposure Pathway =  -=-=--- - o e
Ingestion:
—_ Drinking Water .2E-16 3.0E-13 1.9E-16 2.2E-16 3.0E-13
Leafy Vegetables .1E-13 4.3E-10 2.7E-13 3.1E-13 4.3E-10
—_— Other Vegetables .5E-12 4.8E-09 3.0E-12 3.5E-12 4.8E-09
Meat .9E-14 8.1E-11 5.1E-14 5.%E-14 8.1E-11
Milk .4E-13 3.3E-10 2.1E-13 2.4E-13 3.3E-10
Subtotal 3.6E-12 4.1E-12 5 7E-0%/} 6E-12 4.1E-12 5.7E-09
Total 3.6E-12 4.1E-12 5.7E-09 3.6E-12 4.1E-12 5.7E-09
Health Impact Detailed Result for: THORIUM-230 from URANIUM-238
Transport Pathway: Ground water Usage Location: Groundwater Well
”bd“Fs 7 Individual Result Population Results
VI*I - Fatal Total Fatal Total Dose,
0“” Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway e ittt e e
Ingestion:
Drinking Water €12 6.3E-22 7.3E-22 1.0E-18 6.3E-22 7.3E-22 1.0E-18
T Leafy Vegetables (098)2.1E-18 2.5E-18 3.4E-15 2.1E-18 2.5E-18 3.4E-15
Other Vegetables 996 2.5E-17 2.8E-17 3.9E-14 2.5E-17 2.8E-17 3.9E-14
T 1 Meat 9.8E-19 1.1E-18 1.5E-15 9.8E-19 1.1E-18 1.5E-15
Milk 994 1.2E-18 1.4E-18 1.9E-15 1.2E-18 1.4E-18 1.9E-15
| Subtotal 2.9E-17 3.3E-17 4.6E-14Y2.9E-17 3.3E-17 4 6E-14
P Total 2.9E-17 3.3E-17 4 6E—l4‘/2 9E-17 3.3E-17 4.6E-14
D ——
Health Impact Detailed Result for: RADIUM-226 from URANIUM-238
et ——————
Transport Pathway: Ground water Usage Location: Groundwater Well
et ——
Individual Result Population Results
— LT e
Fatal Total Fatal Total Dose,
— Time Effect 1Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  —=---o- —ommmemo e L -
~—~——  _Ingestion:
Drinking Water G0 1.4E-21 1.6E-21 2.2E-18 1.4E-21 1.6E-21 2.2E-18
Leafy Vegetables 998 1.7E-18 1.9E-18 2.7E-15 1.7E-18 1.9E-18 2.7E-15
Other Vegetables 998 1.9E-17 2.2E-17 3.1E-14 1.9E-17 2.2E-17 3.1E-14
Meat 1.3E-18 1.5E-18 2.1E-15 1.3E-18 1.5E-18 2.1E-15
Milk 3.4E-18 3.9E-18 5.4E-ISJ3.4E-18 3.9E-18 5.4E-15
Subtotal 2.6E-17 3.0E-17 4.1E-14 2.6E-17 3.0E~-17 4.1E-14
Total 2.6E-17 3.0E-17 4.1E-14 2.6E-17 3.0E-17 4.1E-14




\L

6
/0 /%199

”

-

Case2a.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)

Run Date and time @ 1997 at 09:21:28
Input file nam

Health Impact Detailed Result for: URANIUM-238 from URANIUM-238

Transport Pathway: Egéééééhéﬁffx Usage Location: Chapman Run upstream
Individual Result Population Results
Y”L Fatal Total Fatal Total Dose,
9&30“5 Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway —  ==---me- —-meeem L 0 __ L IT TR
Ingestion:
Meat 270 1.2E-24 1.4E-24 1.9E-21 1.2E-24 1.4E-24 1.9E-21
Milk 270 6.3E-24 7.3E-24 9.9g-21 6.3E-24 7.3E-24 9.9E-21
Finfish 270 9.3E-22 1.1E-21 1.5E-18 9.4E-22 1.1E-21 1.5E-18
Shellfish 270 1.1E-21 1.3E-21 1.8E-18 1.1E-21 1.3E-21 1.8E-18
Subtotal 2.1E-21 2.4E-21 3.3E-18 2.1E-21 2 4E-21 3.3E-18
Total 2.1E-21 2.4B-21 3.3e-18Y2.1E-21 2 4E-21 3.3E-~18
Health Impact Detailed Result for: THORIUM-234 from URANIUM-238
Transport Pathway: Surface water Usage Location: Chapman Run upstream
Individual Result Population Results
: Fatal Total Fatal Total Dose,
- Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway = ——-w=-= —eeeeeo o _______ T ___ T O TFT
Ingestion:
Meat 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Milk 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Finfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Shellfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Subtotal 0.0E+00 0.0E+00 0 OE+00Jg 0E+00 0.0E+00 0.0E+00
Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0 OE+00 0.0E+00

file: Gal\c«selﬁ W G el wdh

'?:(L: 4a5\ (a5e2adO\ (a5¢2a hh; o (N uhA wsu[{;




Case2a.hhi
Multimedia Environmental Pollutant

MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)

Run Date and time 10/07/1998 at 16:21:33 ,
Input file nam
Health Impact Detailed Result for:

Transport Pathway: Surface water
—_— T

Period
Exposure Pathway

Ingestion:
Meat
Milk
Finfish
Shellfish

Health Impact Detailed Result for:

Transport Pathway: Surface water

Individual Result

e —

Fatal Total Fatal
Time Effect 1Incid. Dose, Effect
- Period Risk Index Rem Risk
Exposure Pathway = —=---o- oo 0 TTPR 7ROEX
7 Ingestion:
—— Meat 0 0.0E+00 0.0E+00 0 OE+00 0.0E+00 0.0E+00
Milk 0 0.0E+00 0.0E+00 0.0E+00 0
—_— Finfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Shellfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

0
-0E+00 0.0E+00 0.0E+00

0

0

Assessment System (MEPAS)

URANIUM-238 from URANIUM-238

Usage Location: Chapman Run upstream

e ———
Individual Result Population Results
Fatal Total Fatal
Time Effect 1Incid. Dose, Effect

THORIUM-234 from URANIUM-238
Usage Location: Chapman Run upstream

Population Results

Total Dose,
Incid. Person
Index Rem

|

—_———
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Health Impact Detailed Result for: THORIUM-234 from THORIUM-234

Transport Pathway: Surface water Usage Location: Chapman Run upstream
_—
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  —====-= —===-—me mocme e cerem mmmmme e e
Ingestion:
Meat 330 1.1E-27 1.3E-27 1.7E-24 1.1E-27 1.3E-27 1.7E-24
Milk 300 2.5E-27 2.9E-27 4.0E-24 2.5E-27 2.9E-27 4.0E-24
Finfish 450 8.2E-23 9.5E-23 1.3E-19 8.3E-23 9.6E-23 1.3E-19
Shellfish 480 4.1E-22 4.8E-22 6.5E-19 4.1E-22 4.8E-22 6.6E-19
Subtotal 4.9E-22 S5.7E-22 7.8E-19 5.0E-22 5.8E-22 7.9E-19
Total 4.9E-22 5.7E-22 7.8E-19¥5.0E-22 5.8E-22 7.9E-19
Health Impact Detailed Result for: URANIUM-234 from THORIUM-234
Transport Pathway: Surface water Usage Location: Chapman Run upstream
Individual Result Population Results
Fatal Total Fatal Total Dose,
Paage 3
Health Impact Detailed Result for: URANIUM-234 from URANIUM-234
Transport Pathway: Surface water Usage Location: Chapman Run upstream
Individual Result Population Results -
" ' Fatal Total Fatal Total Dose, -
Time Effect 1Incid. Dose, Effect 1Incid. Person
_ Period Risk Index Rem b%E;;. Index Rem
Exposure Pathway =  m==—ccee commm e e o e e e
Ingestion:
Mgat 9750 1.0E-28 1.2E-28 1.6E-25 1.0E-28 1.2E-28 1 6E-25
M}lkA 9750 5.3E-28 6.2E-28 B8.5E-25 5.3E-28 6.2E-28 8.5E-25
— Finfish 9750 7.9E-26 9.2E-26 1.3E-22 8.0E-26 9.3E-26 1.3E-22
Shellfish 9720 9.5E-26 1.1E-25 1.5E-22 9.6E-26 1.1E-25 1 S5E-22
——  Subtotal 1.7E-25 2.0E-25 2 8E-2%/1 8E-25 2.0E-25 2.8E-22
Total 1.7E-25 2.0E-25 2.8E-22 1.8E-25 2.0E-25 2.8E-22
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RIUM-234 d
i : THORIUM-234 from THO
Health Impact Detailed Result for N A
S
— Transport Pathway: Surface water Usage Location: Chapman Run upstream
E—
- Individual Result Population Results
-1 _ Individual Resuit e e e e
— Fatal Total Fatal Totgl Dose,
- Time Effect 1Incid. Dose, Effect 1Incid. Person
—_— Period Risk Index Rem Risk Index Ren
Exposure Pathway —  —=---oo comeeeo o 70 O
| Trgestion: - - 1.3E-15 1.7E-12
Q 1.1E-15 1.3E-15 1.7E-12 1.1E-15 1. .
b B 3?i£ 2.5E-15 2.9E-15 4.0E-12 2.5E-15 2.9E~15 4.0E-12
F;nfish 4P 8.2E-11 9.5E-11 1.3E-07 8.3E-11 9 6E-11 1.3E-07
B Shellfish 480 4.1E-10 4.8E-10 6.5E-07 4.1E-10 4 8E-10 6.6E-07
B --;;;;;;;I _______________ 4.9E-10 5.7E-10 7.8E-07 5.0E-10 5 8E-10 7.9E-07
ot DI s IR0 85:‘_’3‘_/5;5"”3:}9_f’-??:i?-?-??:?l___ —
Health Impact Detailed Result for: URANIUM-234 from URANIUM-234
Transport Pathway: Surface water Usage Location: Chapman Run upstream
Individual Result Population Results
—_— Fatal Total Fatal Total Dose,
Effect 1Incid. Dose, Effect 1Incid. Person
R — Risk Index Rem Risk Index Rem
Exposure Ay e e T MK Index Rem
———  Ingestion:
Meat OE-16 1.2E-16 1.6E-13 1.0E-1¢ 1.2E-16 1.6m-13
——— Milk 3E-16 6.2E-16 8.4E-13 5.3E-1¢ 6.2E-16 8.4E-13
Finfish 9E-14 9.2E-14 1.3E-10 8.0E-14 9.3E-14 1.38-10
T  Shellfish SE-14 1.1E-13 1.5E-10 9.¢E-14 1.1E-13 1.5g-10
R — Subtotal 1.7E-13 2.0E-13 2.8E~-10 1.8E-13 2.0E-13 2.8E-1p0
T Total 1.7E-13 2.0E-13 2.8E—10V{.8E—13 2.0E~13 2.8E-10
________________________________________________________________________________
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Final comparison of *.WCF files for JPG High dose test case that was run

~

using comparable parameter selections under mass pa

rtitioning and no

RADCON VERSION 05/01/1997

mass partitioning source term options (internal code consistency check) (PAL 10/1 3/98)]

l

WATERBORNE COMPONENT of the Multimedia Environmental

Pollutant Assessment System (MEPAS). Models the

movement of chemicais and radionuclides through vadose

zone, saturated zone, surface water, and wetlands media.

!

Pacific Northwest National Laboratory

Operated for the U.S Department of Energy

by Battelle Memorial Institute

P.O. Box 999 | 1

Richland, Washington 99352 ‘;

Run Name: { |GWHFDUHL ) I

Run Performed: 10/6/98] 10:44:53

mb time [non ngﬂ"%c non M{o[(i/ /] :
GW Fence Lio  [Aquifer wofagw | ' 0] !

URANIUM: U238 jg/mL or pC 41 8

1.53E+02| 1.53E+02 1.00| 0.00E+00! 0.00E+00| #DIV/O! ' !

2.77E+02; 2.77E+02 1.00| 3.00E-05| 2.98E-05 1.01 —
4,02E+02| 4.01E+02 1.00| 2.17E-03/ 2.16E-03 1.00i

5.26E+02| 5.25E+02 1.00| 5.40E-03| 5.40E-03 1.00 |

6.50E+02| 6.50E+02 1.00| 5.77E-03] 5.78E-03 1.00 ! !

7.74E+02] 7.74E+02 1.00| 5.78E-03! 5.78E-03| 1.00! |

8.98E+02| 8.98E+02 1.00{ 5.78E-03| 5.78E-03| 1.00 !

1.02E+03] 1.02E+03 1.00{ 5.78E-03| 5.78E-03| 1.00 !

1.15E+03| 1.15E+03 1.00{ 5.78E-03| 5.78E-03! 1.00i

1.27E+03! 1.27E+03 1.00| 5.78E-03! 5.78E-03| 1.001

1.40E+03! 1.39E+03 1.00| 5.78E-03| 5.78E-03| 1.00 .
1.52E+03| 1.52E+03 1.00| 5.78E-03! 5.78E-03| 1.00

1.64E+03; 1.64E+03 1.00| 5.78E-03! 5.78E-03 1.00, ————
1.77E+03| 1.77E+03 1.00| 5.78E-03| 5.78E-03 1.00|

1.89E+03/ 1.89E+03 1.00| 5.78E-03| 5.78E-03 1.00! e
2.02E+03i 2.02E+03 1.00| 5.78E-03| 5.78E-03 1.00!

2.14E+03| 2.14E+03 1.00| 5.78E-03; 5.78E-03 1.00! —
2.27E+03( 2.26E+03| 1.00/ 5.78E-03| 5.78E-03 1.00! |

2.39E+03! 2.39E+03| 1.00| 5.78E-03| 5.78E-03 1.00! -
2.51E+03] 2.561E+03| 1.00{ 5.78E-03| 5.78E-03 1.00!

2.64E+03. 2.64E+03| 1.00/ 5.78E-03| 5.78E-03 1.00:

2.76E+03! 2.76E+03 1.00! 5.78E-03| 5.78E-03 1.00! i
2.89E+03| 2.88E+03 1.00| 5.78E-03| 5.78E-03 1.001

3.01E+03! 3.01E+03 1.00| 5.78E-03. 5.78E-03 1.00| -
3.13E+03! 3.13E+03 1.00] 5.78E-03! 5.78E-03| 1.00!

3.26E+03| 3.26E+03 1,00 5.78E-03] 5.78E-03] 1.00! ——————
3.38E+03! 3.38E+03 1.00! 5.78E-03! 5.78E-03! 1.00:
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3.561E+03| 3.50E+03 1.00] 5.78E-031 5.78E-03| 1.00, | i
- 3.63E+03] 3.63E+03 1.00| 5.78E-03] 5.78E-03] 1.00] I ;
— 3.76E+03] 3.75E+03 1.00] 5.78E-03! 5.78E-03| 1.00| | ]
3.88E+03| 3.88E+03 1.00] 5.78E-03 5.78E-03] 1.00] ! ;
— 4.00E+031 4.00E+03 1.00| 5.78E-03! 5.78E-03, 1.00' f 1
4 13E+03] 4.13E+03 1.00] 5.78E-03| 5.78E-03| 1.00 i J
—_— 4.25E+03; 4.25E+03 1.00| 5.76E-03] 5.78E-03] 1.00] | F
4.38E+03| 4.37E+03 1.00| 5.49E-03' 5.78E-03 __ 0.95 ! ;
_— 4.50E+03] 4.50E+03 1.00] 4.74E-03! 5.78E-03 0.82 ] !
4.63E+03] 4.62E+03 1.00] 3.81E-03; 5.78E-03 0.66 ] ;
- 4.75E+03] 4.75E+03 1.00| 2.86E-03' 5.78E-03 0.50 ‘ ;
4.87E+03] 4.87E+03 1.00{ 1.92E-03] 5.78E-0 0.33 ; 1
5.00E+03| 4.99E+03] 1.00/ 9.79E-04. 5.03E-03 0.19 : i
— 5.12E+03! 5.12E+03| 1.00| 1.89E-04/ 1.20E-03 0.1 i i
TH234  TH234 [#VALUE!|TH234 TH234  # T 41,URANIUM-U238
0.00E+00! 2.76E+01] __  0.00] 0.00E+00' 0.00E+00; #DIV/O! i ;
1.28E+02: 1.55E+02 0.83} 0.00E+00: 4.39E-07, 0.00) | ;
2.56E+02' 2.82E+0 0.91} 2.49E-05' 1.15E-041 0.22' ; i
3.84E+02! 4.09E+02 0.94] 1.87E-03. 2.38E-03 0.79 i i
5.12E+02] 5.37E+02 0.95] 5.05E-03; 5.44E-03 0.93 | i
6.40E+02] 6.64E+02 0.96] 5.75E-03: 5.78E-03\___ 0.99 | 5
7.68E+02] 7.91E+02] 0.97) 5.78E-03! 5.78E-03 1. i |
8.96E+02] 9.18E+02 0.98] 5.78E-03] 5.78E-03| 1.00] : i
1.02E+03] 1.05E+03 0.98 5.78E-03. 5.78E-03: 1.00! 4 ;
1.15E+03| 1.17E+03 0.94 5.78E-03! 5.78E-03| 1.00] i i
1.28E+03] 1.30E+03 0.9d4 5.78E-03. 5.78E-03' 1.00. | {
1.41E+03' 1.43E+03 0.9 5.78BE-03' 5.78E-03| 1.00. | 1
1.54E+03| 1.56E+03 0.94 5.78E-03. 5.78E-03i 1.00! ; ,
1.67E+03, 1.68E+03 0.99 5.78E-03| 5.78E-03 1.00: 1 ]
1.79E+03] 1.81E+03 0.994 5.78E-03, 5.78E-03 1.00/ ; 1
1.92E+03] 1.94E+03 0.99 5.78E-03/ 5.78E-03, 1.00: i |
2.05E+031 2.06E+03 0.99 5.78E-03| 5.78E-03! 1.00! i |
2.18E+03] 2.19E+03 0.99 5.78E-03; 5.78E-03 1.00! i :
—_— 2.31E+03] 2.32E+03( 0.99 5.78E-03' 5.78E-03! 1.00! ! :
2.43E+03 2.45E+03] 00| 5.78E-03] 5.78E-03! 1.00; i !
_— 2.56E+03; 2.57E+03] 1.00] 5.78E-03] 5.78E-03! 1.00! T ‘
2.69E+03] 2.70E+03 1.00] 5.78E-03! 5.78E-03] 1.00 ‘
2.82E+03] 2.83E+03 1.00/ 5.78E-03 5.78E-03 1.00,
—_ 2.95E+03] 2.95E+03 1.00] 5.78E-03] 5.78E-03! 1.00' ;
3.07E+03| 3.08E+03 1.00| 5.78E-03 5.78E-03 1.001 =
—_— 3.20E+03] 3.21E+03 1.00 5.78E-03; 5.78E-03| 1.00] |
3.33E+03] 3.34E+03 1.00{ 5.78E-03! 5.78E-03 1.00] i
— 3.46E+03] 3.46E+03 1.00! 5.78E-03/ 5.78E-03; 1.00: !
3.59E+03 3.59E+03 1.00] 5.78E-03! 5.78E-03] 1.00] ] !
— 3.71E+03] 3.72E+03 1.00] 5.78E-03] 5.78E-03) 1.00° f
3.84E+03 3.85E+03 1.00] 5.78E-03 5.78E-03. 1.00' ]
3.97E+03] 3.97E+03 1.00] 5.78E-03. 5.78E-03] 1.00; |
—_— 4.10E+03] 4.10E+03 1.00] 5.78E-03' 5.78E-03] 1.00; i ;
4.23E+037 4.23E+03 1.00/ 5.77E-03' 5.78E-03! 1.00' f |
T ———
\

|
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4.35E+03| 4.35E+03 1.00| 5.54E-03| 5.78E-03 0.96)

4.48E+03| 4.48E+03 1.00| 4.86E-03! 5.78E-03 0.84] —_—

4.61E+03| 4.61E+03 1.00| 3.92E-03| 5.78E-03 0.681

4.74E+03| 4.74E+03 1.00| 2.95E-03| 5.78E-03 0.51 ' B

4.87E+03| 4.86E+03 1.00] 1.98E-03! 5.78E-03 0.34

4.99E+03/ 4.99E+03 1.00{ 1.01E-03/ 5.05E-03 0.20} J

5.12E+03] 5.12E+03 1.00| 1.89E-04! 1.20E-03p 2.16% i —_

U234 U234 #VALUE! U234 U234 #VALUE! 41/URANIUM:U238

0.00E+00| 2.76E+01 0.00] 0.00E+00| 0.00E+00! #DiV/0! | |

1.28E+02! 1.55E+02 0.83] 0.00E+00| 3.46E-10 0.00 ! |

2.56E+02] 2.82E+02 0.91] 1.96E-08| 1.10E-07, 0.184 : |

3.84E+02| 4.09E+02 0.94] 1.90E-06| 2.41E-06] 0.79! ! [

5.12E+02. 5.37E+02 0.95] 5.13E-06! 5.52E 0.93| !

6.40E+02! 6.64E+02 0.96§ 5.83E-06! 5.87E 0.99) i

7.68E+02; 7.91E+02 0.97] 5.87E-06| 5.87E-06 1.00! i :

8.96E+02! 9.18E+02 0.98) 5.87E-06/ 5.87E-06 1.00! | i _

1.02E+031 1.05E+03 0.98] 5.87E-06! 5.87E-06 1.00i i i

1.156E+03! 1.17E+03 0.98{ 5.87E-06| 5.87E-06| 1.00] :

1.28E+03| 1.30E+03 0.98) 5.87E-06/ 5.87E-06| 1.00: i

1.41E+03| 1.43E+03 0.99)) 5.87E-06| 5.87E-06! 1.00! }

1.54E+03| 1.56E+03 0.99]} 6.87E-06/ 5.87E-06 1.00! !

1.67E+03| 1.68E+03 0.99|f 5.87E-06/ 5.87E-06 1.00| ‘

1.79E+03! 1.81E+03 0.99(] 5.87E-06] 5.87E-06 1.00} !

1.92E+03! 1.94E+03 0.991} 5.87E-06! 5.87E-06! 1.00 i

2.05E+03!| 2.06E+03 0.99|] 5.87E-06! 5.87E-06] 1.00 i .

2.18E+03/ 2.19E+03 0.99]] 5.87E-06i 5.87E-06! 1.00!

2.31E+03| 2.32E+03 0.99|/ 5.87E-06! 5.87E-06| 1.00! .

2.43E+03| 2.45E+03 1. 5.87E-061 5.87E-06 1.00|

2.56E+03| 2.57E+03 1.00| 5.87E-061 5.87E-06 1.00]

2.69E+03| 2.70E+03 1.00{ 5.87E-06i 5.87E-06 1.00!

2.82E+03| 2.83E+03 1.00] 5.87E-06! 5.87E-06 1.001

2.95E+03/ 2.95E+03 1.00] 5.87E-06! 5.87E-06! 1.00i

3.07E+03| 3.08E+03 1.00| 5.87E-06! 5.87E-06 1.00} -

3.20E+03| 3.21E+03 1.00( 5.87E-06! 5.87E-06 1.00} .

3.33E+03! 3.34E+03 1.00] 5.87E-06! 5.87E-06 1.00i

3.46E+03| 3.46E+03] 1.00! 5.87E-06| 5.87E-06 1.00; -

3.59E+03| 3.59E+03| 1.00| 5.87E-06! 5.87E-06 1.00i

3.71E+03] 3.72E+03 1.00| 5.87E-06! 5.87E-06 1.00 B

3.84E+03| 3.85E+03 1.00| 5.87E-06| 5.87E-06 1.00

3.97E+03! 3.97E+03 1.00| 5.87E-06i 5.87E-06 1.00 e =

4.10E+03| 4.10E+03 1.00| 5.87E-06! 5.87E-06 1.00.

4.23E+03| 4.23E+03 1.00{ 5.86E-06! 5.87E-06 1.00! _—

4.35E+03| 4.35E+03 1.00| 5.62E-06! 5.87E-06 .

4.48E+03! 4.48E+03 1.00| 4.93E-06! 5.87E-06 0.84

461E+03| 4.61E+03 1.00| 3.98E-06/ 5.87E-06 0.68 =

4.74E+03! 4.74E+03 1.00/ 3.00E-06| 5.87E-06 0.51

4.87E+03| 4.86E+03 1.00{ 2.01E-06i 5.87E-06 0.34 —_—

4.99E+03| 4.99E+03 1.00 1.02E-06! 5.13E-06 0.20]

5.12E+03: 5.12E+03 1.00! 1.92E-07° 1.22E-06 0.16! P
—
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—_— TH230 |TH230 | #VALUEITTH230  TH230 ; #VALUE 41:URANIUM: U238
0.00E+00| 2.76E+01 0.00{ 0.00E+00' 0.00E+00; #DIV/O! ! ]
—_— 1.28E+02] 1.55E+02 0.83] 0.00E+00° 4.31E-13 0.00; ‘ 1
2.56E+02] 2.82E+02 0.91] 244E-11° 1.70E-10 0.14; { i
- 3.84E+02] 4.09E+02 0.94] 3.05E-09' 3.88E-09 0.79:
o 5.12E+02' 5.37E+02} 0.95) 8.26E-09' 8.89E-09 0.93.
6.40E+02| 6.64E+0Q' 0.96] 9.40E-09 9.45E-09 0.99
— 7.68E+02! 7.91E+07" 0.97] 9.45E-00 946E-09: — —TU00
8.96E+02! 9.18E+03 0.98] 9.45E09° 9.46E-09 1.00
—_— 1.02E+03! 1.05E+09| 0.98] 9.45E-09 9.46E-09 1.00
1.15E+03| 1.17E+0 0.98] 9.45E-09 9.46E-09. 1.00
— 1.28E+03, 1.30E+03 0.98] 9.45E-09 9.46E-09 1.00
1.41E+03! 1.43E+03 0.9 945E09 9.46E-09° 1.00
- 1.54E+03! 1.56E+03 0.99] 9.45E-08 9.46E-09 1.00.
1.67E+03] 1.68E+03 0.99] 9.45E-09 9.46E-09 1.00
1.79E+03] 1.81E+03 0.99] 9.45E-09 9.46E-09 1.00
1.92E+03! 1.94E+03] 0.99} 9.45E-09 9.46E-09. 1.00
2.05E+031 2.06E+03} 0.99] 9.45E-09 9.46E-09; 1.00
2.18E+03] 2.19E+03 0.99] 9.45E-09 9.46E-09 1.00'
2.31E+03] 2.32E+0,  0.99] 5.45€.09° 9.46E09. 1.00
2.43E+03| 245E+03] ~  1.00] 9.45E09 9.46E-09. 1.000
2.56E+03| 2.57E+03] 1.00! 9.45E-09 9.46E-09. 1.00
2.69E+03; 2.70E+03] 1.00! 9.45E-09 9.46E-09 1.00
2.82E+03; 2.83E+03| . 1.00] 9.45E-09 9.46E-00. 1.00 A
2.95E+03; 2.95E+03 1.00/ 9.45E-09. 9.46E-09. 1.00 ‘
- 3.07E+03] 3.08E+03] 1.00/ 9.45E-09° 9.46E-09 1.00
3.20E+03] 3.21E+03] 1.00] 9.45E-09' 9.46E-09: 1.00
—_— 3.33E+03| 3.34E+03) 1.00' 9.45E-09 0.46E-09 1.00
3.46E+03: 3.46E+03] 1.00/ 9.45E-09° 9.46E-09 1.00.
3.50E+03: 3.59E+03] 1.00! 9.45E-09 9.46E-09 1.00
3.71E+03| 3.72E+03] 1.00' 9.45E-09 9.46E-09. 1.00
3.84E+03' 3.85E+03] 1.00/ 9.45E-09 9.46E-00' 1.00
3.97E+03' 3.97E+03] 1.00| 9.45E-09 9.46E-09 1.00
4 10E+03| 4.10E+03| 1.00| 9.45E-09 9.46E-09: 1.00
_— 4.23E+03 4.23E+03] 1.00/ 9.43E-09° 9.46E-09 1.00.
4.35E+03/ 4.35E+03] 1.001 9.06E-09 9.46E-09 058\
—_— 4.48E+031 4.4BE+03] 1.00/ 7.95E-09' 9.46E-09 0.84;
4.61E+03, 4.61E+03 1.00/ 6.42E-09 9.46E-09 0.68
- 4.74E+03] 4.74E+03] 1.00] 4.83E-09 9.46E-09] 0.51
4.87E+03! 4.86E+03] 1.00] 3.23E-09° 9.46E-09 0.34
4.99E+03| 4.99E+03| 1.00{ 1.65E-09; B8.26E-09 0.20
5.12E+031 5.12E+03| 1.00/ 3.09E-10. 1.97E-09 0.16 . ‘
RA226 |RA226 | #V, RA226  RA226 : #VALUE! 41 URANIUM-U238 |
—_—_— 0.00E+00| 2.76E+01 0.00{ 0.00E+00. 0.00E+00: #DIV/0l ; ;
1.28E+02! 1.55E+02 0.83} 0.00E+00' 1.68E-14 0.00 .
—_— 2.56E+02; 2.82E+02 0.91] 9.49E-13' 8.13E-12] 0.12 i
3.84E+02| 4.09E+02 0.84] 152E-10 1.93E-10; 0.79
—_— 5.12E+02| 5.37E+02 0.95] 411E-10' 4.42E-10]| 0.93
6.40E+02. 6.64E+02 0.96] 4.67E-10 4.70E-10. 0.9
\1
\.
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7.68E+02]| 7.91E+02 0.97| 4.70E-10] 4.70E-10 1.00!
8.96E+02| 9.18E+02 0.98] 4.70E-10/ 4.70E-10 1.00I
1.02E+03] 1.05E+03 0.98] 4.70E-10] 4.70E-10 1.00!
1.15E+03| 1.17E+03 0.08] 4.70E-10| 4.70E-10 1.00|
|- 1.28E+03| 1.30E+03 0.98] 4.70E-10| 4.70E-10 1.00! —_—
1.41E+03] 1.43E+03 0.99] 4.70E-10] 4.70E-10 1.00! g
1.54E+03| 1.56E+03 0.991 4.70E-10] 4.70E-10 1.00;
1.67E+03] 1.68E+03 0.09] 4.70E-10; 4.70E-10 1.00i
1.79E+03| 1.81E+03 0.09] 4.70E-10] 4.70E-10 1.001 1
1.92E+03! 1.94E+03 0.99] 4.70E-10] 4.70E-10 1.00: l
2.05E+03] 2.06E+03 0.99) 4.70E-10/ 4.70E-10 1.00. !
2.18E+03| 2.19E+03 0.99|| 4.70E-10| 4.70E-10 1.00. |
| 2.31E+03| 2.32E+03 0.99] 4.70E-10] 4.70E-10 1.00, i
; 2.43E+03| 2.45E+03 T.00| 4.70E-10| 4.70E-10 1.00!
2.56E+03| 2.57E+03 1.00] 4.70E-10! 4.70E-10 1.00:
' 2.69E+03| 2.70E+03 1.00| 4.70E-10/ 4.70E-10 1.00; e
2.82E+03] 2.83E+03 1.00| 4.70E-10] 4.70E-10 1.00.
2.G5E+03| 2.95E+03 1.00] 4.70E-10; 4.70E-10 1.00!
3.07E+03! 3.08E+03 1.00] 4.70E-10| 4.70E-10 1.00!
3.20E+03 3.21E+03 1.00] 4.70E-10/ 4.70E-10 1.00!
3.33E+03] 3.34E+03 1.00] 4.70E-10] 4.70E-10 1.00 .
3.46E+03] 3.46E+03 1.00] 4.70E-10| 4.70E-10 1.00 )
3.50E+03] 3.59E+03 1.00| 4.70E-10; 4.70E-10 1.00 i -
3.71E+03| 3.72E+03 1.00] 4.70E-10i 4.70E-10 1.00;
3.84E+03) 3.85E+03 1.00| 4.70E-10{ 4.70E-10 1.00° ‘ ‘ ——e
3.97E+03] 3.97E+03 1.00| 4.70E-10/ 4.70E-10 1.00. . !
= 4.10E+03| 4.10E+03 1.00| 4.70E-10/ 4.70E-10 1.00 ‘ r
4.23E+03| 4.23E+03 1.00] 4.69E-10/ 4.70E-10 1.00
L 4.35E+03] 4.35E+03 1.00] 4.50E-10! 4.70E-10 T8
| 4.48E+03| 4.48E+03 1.00[ 3.95E-10] 4.70E-10 0.84 i
461E+03] 4.61E+03 1.00] 3.19E-10! 4.70E-10 0.68) .
4.74E+03]| 4.7T4E+03 1.00] 2.40E-10/ 4.70E-10 0.51 :
4.87E+03[ 4.86E+03 1.00] 1.61E-101 4.70E-10 0.34 i
4.99E+03] 4.99E+03| 1.00| 8.19E-11! 4.11E-10 0.20 1
5.12E+03] 5.12E+03] 1.00] 1.54E-11] 9.79E-11 0.16 i
RNZ22 |RN222 | #VALUE! [RN222_ 1RN222 | #VALUE! 41URANIUM:U238 —_—
, 0.00E+00] 1.11E+0Y 0.00( 0.00E+00! 0.00E+00! #DIV/O! i T |
* 1.28E+02! 1.39E+0 0.92] 0.00E+00] 1.46E-14 0.00 ‘. —
B 2.56E+02] 2.66E+02 0.96] 9.49E-13; 7.13E-12 0.13 i 1
‘ 3.84E+02| 3.94E+02 0.97} 1.52E-10; 1.71E-10 0.89. 1 ! —
Y 5.12E+02| 5.22E+02 0.98] 4.11E-10| 4.13E-10 0.99; 1 o
6.40E+02| 6.49E+02 0.99] 4.67E-10/ 4.67E-10} 1.00i !
7.68E+02| 7.77E+02 0.99] 4.70E-10i 4.70E-10| 1.00. f —
8.96E+02] 9.05E+02 0.99] 4.70E-10! 4.70E-10 1.00:
! 1.02E+03! 1.03E+03 0.98} 4.70E-10] 4.70E-10 1.00: —_—
. 1.15E+03] 1.16E+03 0.99]f 4.70E-10! 4.70E-10 1.00°
; 1.28E+03! 1.29E+03 0.991] 4.70E-10/ 4.70E-10 1.00° —
‘ 1.41E+03] 1.42E+03 ~1.00] 4.70E-10: 4.70E-10 1.00 1 ;
' 1.54E+03! 1.54E+03| 1.00/ 4.70E-10; 4.70E-10! 1.00 ' ! -




radf..Lront)

e
- 1.67E+03| 1.67E+03 1.00] 4.70E-10 4.70E-10] 1.00 a
R 1.79E+03] 1.80E+03 1.00] 4.70E-10: 4.70E-10] 1.00: |
1.92E+03( 1.93E+03 1.00] 4.70E-16° 4.70E-10| 1.00. |
—_— 2.05E+03] 2.05E+03 1.00] 4.70E-10. 4.70E-10! 1.00 ;
2.18E+03| 2.18E+03 1.00] 4.70E-10. 4.70E-10! 1.00. :
S 2.31E+03} 2.31E+03 1.00] 4.70E-10__4.70E-10] 1.00°
2.43E+03! 2.44E+03 1.00] 4.70E-10 4.70E-10; 1.00
2.56E+03! 2.56E+03 1.00] 4.70E-10 4.70E-10] 1.00: .
2.69E+03| 2.69E+03 1.00] 4.70E-104.70E-10] 1.00° ‘ it
2.82E+03/ 2.82E+03 1.001 4.70E-10° 4.70E-10° 1.00 : "
2.95E+03; 2.95E+03 1.00] 4.70E-10 4.70E-10; 1.00; ; ‘f
3.07E+03; 3.08E+03 1.00/ 4.70E-10_4.70E-10! 1.00. ! {
—_— 3.20E+03; 3.20E+03| 1.00] 4.70E-10 4.70E-10: 1.00° L
3.33E+03] 3.33E+03 1.00! 4.70E-10 4.70E-10. 1.00: "
_—_— 3.46E+03] 3.46E+03 1.00] 4.70E-10 4.70E-10° 1.00 i
3.59E+03; 3.59E+03 1.00 4.70E-10 4.70E-10, 1.00 "
—_— 3.71E+03] 3.71E+03 1.00/ 4.70E-10° 4.70E-10, 1.00: !
3.84E+037 3.84E+03 1.00] 4.70E-10. 4.70E-10: 1.00;
3.97E+03] 3.97E+03 1.00/ 4.70E-10. 4.70E-10° 1.00
4.10E+03] 4.10E+03 1.00i 4.70E-10. 4.70E-10; 1.00,
4.23E+031 4.22E+03] 1.007 4.69E-10 4.70E-10: 1.00 :
4.35E+03] 4.35E+03 1.00] 4.50E-10 4.70E-10 ) ;
4.48E+03] 4.48E+03 1.00} -3.95E-10. 4.70E-10. 0.84] ;
4.61E+03! 4.61E+03 1.00] 3.19E-10 4.70E-10; 0.68 f
4.74E+03] 4.74E+03 1.00/ 2.40E-10. 4.70E-10. 0.51
4.87E+03/ 4.86E+03] 1.00] 1.61E-10 4.70E-10! 0.34
4.99E+03| 4.99E+03] - 1.00] 8.19E-11_4.11E-10] 0.20 Mt N
5.12E+03/ 5.12E+03] 1.00] 1.54E-11_9.79E-11 0.16 . ' »
PB210 IPB210 | #VALUEI'PB210 _ PB210 . #VALUE! 41" URANIUM-U238 ¥
0.00E+00: 1.11E+01(" — 0.00| 0.00E+00 0.00E+00: #DIV/Q! ‘ : dL
1.28E+02; 1.39E+0 0.92] 0.00E+00° 1.06E-14: 0.00 2 | A
2.56E+02! 2.66E+02 0.96] 6.88E-13 5.48E-12; 0.13 .
_ 3.84E+02 3.94E+02 0.97] 1.18E-10" 1.33E-10/ 0.89 ‘f‘
5.12E+02i 5.22E+02 0.98] 3.19E-10: 3.21E-10} LM
I — 6.40E+02! 6.49E+02 0.99] 3.63E-10 3.62E-10! 1.00! ;LY
7.68E+02| 7.77E+02 0.99 3.65E-10 3.65E-10; 1.00; e
8.96E+02; 9.05E+02 0.99] 3.65E-10 3.65E-10! 1.00! f.
—_— 1.02E+03; 1.03E+03 0.99) 3.65E-10! 3.65E-10! 1.00] .
1.15E+03] 1.16E+03 0.99]] 3.65E-10! 3.65E-10] 1.601 ; 1
—_— 1.28E+03; 1.29E+03 0.99]] 3.65E-10: 3.65E-10] 1.00] ! et
1.41E+03/ 1.42E+03] 1.00/ 3.65E-10! 3.65E-10i 1.00! - ,‘ﬁ_‘
—_— 1.54E+03[ 1.54E+03] 1.00/ 3.65E-10; 3.65E-10] 1.00!
1.67E+03! 1.67E+03] 1.00; 3.65E-10. 3.65E-10] 1.00] , yﬁr
I — 1.79E+03| 1.80E+03| 1.00i 3.65E-10. 3.65E-10] 1.00; { = !
1.92E+03 1.93E+03] 1.00i 3.65E-10] 3.65E-10] 1.00! !
T 2.05E+03! 2.05E+03] 1.00] 3.65E-10, 3.65E-10] 1.00] ! j;l ,
2.18E+03. 2.1BE+03] 1.00; 3.65E-10; 3.65E-10] 1.00] _—F ” :
2.31E+03] 2.31E+03] 1.00] 3.65E-10; 3.65E-10 1.00! v
—_— 2.43E+03. 2.44E+03! 1.00. 3.65E-10. 3.65E-10] 1.00! ALY
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2.56E+03] 2.56E+03 1.00] 3.65E-10! 3.65E-10 1.00 | ! -
2.69E+03| 2.69E+03 1.00/ 3.65E-10! 3.65E-10 1.00i ‘ i
2.82E+03! 2.82E+03 1.00/ 3.65E-10! 3.65E-10 1.00/ i
2.95E+03! 2.95E+03 1.00{ 3.65E-10! 3.65E-10 1.00! i 5
3.07E+03| 3.08E+03 1.00/ 3.65E-10/ 3.65E-10 1.00: ; !
3.20E+03; 3.20E+03 1.00/ 3.65E-10; 3.65E-10 1.00 i ——
3.33E+03| 3.33E+03 1.00] 3.65E-10] 3.65E-10 1.00;
3.46E+03| 3.46E+03 1.00| 3.865E-10! 3.65E-10 1.00/ .
3.59E+03! 3.59E+03 1.00] 3.65E-10! 3.65E-10 1.00: : !
3.71E+031 3.71E+03 1.00| 3.65E-10: 3.65E-10 1.001 | : ~
3.84E+03! 3.84E+03 1.00! 3.65E-10/ 3.65E-10 1.00.
3.97E+03! 3.97E+03 1.00] 3.65E-10i 3.65E-10| 1.00i |
4.10E+03: 4.10E+03) 1.00/ 3.65E-10: 3.65E-10| 1.00! ! :
4.23E+03! 4.22E+03| 1.00( 3.64E-10! 3.65E-10i 1.00 : i
4.35E+03) 4.35E+03] 1.00! 3.50E-10; 3.65E-10] ~ 0.96 i -
4.48E+03] 4.48E+03 1.00| 3.07E-10; 3.65E-10, 0.84 :
4.61E+03! 4.61E+03 1.00; 2.48E-10. 3.65E-10 0.68 ; -
4.74E+03| 4.74E+03 1.00/ 1.86E-10/ 3.65E-10 0.51 |
4.87E+03| 4.86E+03| 1.00{ 1.25E-10/ 3.65E-10 0.34 !
4.99E+03/ 4.99E+03 1.00{ 6.36E-11! 3.19E-10 0.20 !
5.12E+03! 5.12E+03 1.00{ 1.19E-11] 7.60E-11 0.1 : f
BI210 [BI210 #VALUE! {81210 |BI210 | #VAL 41.URANIUM:U238
0.00E+00! 1.11E+01 0.00§ 0.00E+00! 0.00E+00! #DIV/O!_ ‘
1.28E+02: 1.39E+02 0.92] 0.00E+00! 1.06E-14 0.00 ; —_
2.56E+02! 2.66E+02; 0.96] 6.88E-131 548E-12 0.13] :
3.84E+02: 3.94E+02! 0.97} 1.18E-10! 1.33E-10 0.89 i -
5.12E+02' 5.22E+02] 0.98] 3.19E-10! 3.21E-10 0.99 |
6.40E+02. 6.49E+02] 0.99f 3.63E-10/ 3.62E-10| 1.00 !
7.68E+02i 7.77E+02 0.99f 3.65E-10/ 3.65E-10| 1.00- '
8.96E+02! 9.05E+02 0.99)f 3.65E-10, 3.65E-10; 1.00 . 1 )
1.02E+03. 1.03E+03 0.99f 3.65E-10i 3.65E-10| 1.00 ] ! _
1.15E+03! 1.16E+03 0.99) 3.65E-10/ 3.65E-10| 1.00 i !
1.28E+03: 1.29E+03 0.99} 3.65E-10; 3.65E-10 1.00 ! ; P
1.41E+03! 1.42E+03 1. 3.65E-10/ 3.65E-10 1.00 i :
1.54E+03i 1.54E+03| 1.00| 3.65E-10! 3.65E-10 1.00 : ! e
1.67E+03; 1.67E+03 1.00{ 3.65E-10! 3.65E-10 1.00 '
1.79E+03! 1.80E+03 1.00/ 3.65E-10; 3.65E-10| 1.00 |
1.92E+03; 1.93E+03 1.00] 3.65E-10i 3.65E-10i 1.00. ‘ :
2.05E+03| 2.05E+03 1.00{ 3.65E-10/ 3.65E-10| 1.00: ! "
2.18E+03: 2.18E+03 1.00] 3.65E-10; 3.65E-10! 1.00 | .
2.31E+03: 2.31E+03 1.00{ 3.65E-10! 3.65E-10! 1.00. :
2.43E+03] 2.44E+03 1.00| 3.65E-10, 3.65E-10| 1.00 : I
2.56E+03! 2.56E+03 1.00] 3.65E-10i 3.65E-10! 1.00 | |
2.69E+03! 2.69E+03 1.00| 3.65E-10] 3.65E-10| 1.00; : i -
2.82E+03! 2.82E+03 1.00! 3.65E-10; 3.65E-10] 1.00: !
2.95E+03. 2.95E+03 1.00| 3.65E-10! 3.65E-10| 1.00° —_—

: 3.07E+03’ 3.08E+03| 1.00| 3.65E-10! 3.65E-10| 1.00¢

1 3.20E+03; 3.20E+03] 1.00] 3.65E-10! 3.65E-10| 1.00. —_—

! 3.33E+03’ 3.33E+03; 1.00: 3.65E-10° 3.65E-10! 1.00 =
R
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- 3.46E+03] 3.46E+03| 1.00] 3.65E-10. 3.65E-10] 1.00
B 3.59E+03! 3.59E+03] 1.00] 3.65E-10' 3.65E-10! 1.00
3.71E+03i 3.71E+03| 1.00/ 3.65E-10: 3.65E-10| 1.00
3.84E+03| 3.84E+03! 1.00/ 3.65E-10: 3.65E-10: 1.00 4
3.97E+03| 3.97E+03! 1.00/ 3.65E-10. 3.65E-10! 1.00 4
4.10E+03| 4.10E+03! 1.00{ 3.65E-10. 3.65E-10| 1.00
S R 4.23E+03| 4.22E+03] 1.00! 3.64E-10° 3.65E-10; 1.00
4.35E+031 4.35E+03! 1.00! 3.50E-10° 3.65E-10 .
[ SN, 4 48E+031 4.48E+03| 1.00! 3.07E-10: 3.65E-10 0.84
4.61E+03! 4.61E+03! 1.00! 2.48E-10' 3.65E-10 0.68
4. 74E+03] 4.74E+03 | 1.00! 1.86E-10 3.65E-10 0.51
4.87E+03| 4.86E+03! 1.00: 1.25E-10' 3.65E-10 0.
—————{— 4.99E+03| 4.99E+03| 1.00/ 6.36E-11 3.19E-10; 0.2
5.12E+03! 5.12E+03; 1.00! 1.19E-11 7.60E-11 0.1
—_— 1 P0O210 iPO210 ;’,#VALUEI PO210 P0O210 #VALUE! 41 URANIUM-U238
0.00E+00! 1.11E+01 . 0.00E+00' 0.00E+00' #DIV/O!
1.28E+02! 1.39E+02 0.92] 0.00E+00 1.05E-14 T 0.00
2.56E+02! 2.66E+02 0.96] 6.84E-13 5.45E-12 0.13
3.84E+02; 3.94E+02 0.97} 1.17E-10' 1.32E-10 0.89
— 5.12E+02| 5.22E+02 0.98 _317E-10  3.19E-10 0.9
6.40E+02! 6.49E+02 0. 3.61E-10. 3.60E-10! 1.00
— 7.68E+02! 7.77E+02 0.99 3.63E-10 3.63E-10 1.00
8.96E+02| 9.05E+02, 0.99 3.63E-10. 3.63E-10; 1.00
1.02E+03; 1.03E+03 0.99 3.63E-10° 3.63E-10: 1.00 i
- 1.15E+03; 1.16E+03 0.99} 3.63E-10. 3.63E-10} 1.00 )
1.28E+03! 1.29E+03 0.99] 3.63E-10' 3.63E-10' 1.00
- 1.41E+03§ 1.42E+03|  1.00/ 3.63E-10 3.63E-10| 1.00
1.54E+03! 1.54E+03] 1.00! 3.63E-10 3.63E-10' 1.00
e 1.67E+03| 1.67E+03| 1.00/ 3.63E-10' 3.63E-10! 1.00
1.79E+03: 1.80E+03]| 1.00| 3.63E-10 3.63E-10! 1.00
I — 1.92E+O3f 1.93E+03| 1.00! 3.63E-10' 3.63E-10] 1.00
2.05E+03; 2.05E+03| 1.00. 3.63E-10. 3.63E-10; 1.00
D 2.18E+03!| 2.18E+03| 1.00! 3.63E-10. 3.63E-10' 1.00
| 2.31E+03| 2.31E+03! 1.00| 3.63E-10; 3.63E-10| 1.00
2.43E+03, 2.44E+03] 1.00, 3.63E-10. 3.63E-10; 1.00
—_— 2.56E+03; 2.56E+03! 1.00/ 3.63E-10. 3.63E-10! 1.00
2.69E+03! 2.69E+03! 1.00i 3.63E-10' 3.63E-10! 1.00
—_— 2.82E+03! 2.82E+03] 1.00! 3.63E-10' 3.63E-10| 1.00
2.95E+03! 2.95E+03] 1.00i 3.63E-10' 3.63E-10! 1.00
-t 3.07E+03: 3.08E+03] 1.00! 3.63E-10' 3.63E-10: 1.00
3.20E+03; 3.20E+03! 1.00! 3.63e-10; 3.63E-10! 1.00
3.33E+03' 3.33E+03! 1.00! 3.63E-10 3.63E-10| 1.00 ;
3.46E+03' 3.46E+03| 1.00; 3.63E-10. 3.63E-10! 1.00 .
I 3.59E+03| 3.59E+03] 1.00i 3.63E-10. 3.63E-10] 1.00 '
—_— 3.71E+03: 3.71E+03! 1.00; 3.63E-10: 3.63E-10] 1.00 i
3.84E+03! 3.84E+03] 1.00! 3.63E-10' 3.63E-10] 1.00 , |
—— ] 3.97E+03! 3.97E+03| 1.00; 3.63E-10: 3.63E-10| 1.00 | i
4.10E+03!| 4.10E+03' 1.00/ 3.63E-10' 3.63E-10| 1.00 ! |
D 4.23E+031 4.22E+03: 1.00° 3.62E-10' 3.63E-10. 1.00 !
\—
e ———
e —————
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4.35E+03| 4.35E+03| 1.00/ 3.48E-10{ 3.63E-1 0.96 i
4.48E+03| 448E+03 1.00| 3.05E-10! 3.63E-10 0.84 !
4.61E+03| 4.61E+03 1.00! 2.46E-10! 3.63E-10] 0.68 |
4.74E+03| 4.74E+03] 1.00| 1.85E-101 3.63E-10} 0.51 ;
4.87E+03| 4.86E+03/ 1.00| 1.24E-10i 3.63E-10{ 0.34 !
4.99E+03| 4.99E+03| 1.00/ 6.33E-11 3.17E-10I 0.20 |
5.12E+03; 5.12E+03' 1.00! 1.19E-11" 7.56E-11! 0.1
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Gwhfduhi.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS) -
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)
Run Date and time 10/08/1998 at 10:22:22 -
Input file name GWHFDUHI.ina

Health Impact Detailed Result for: URANIUM-238 from URANIUM-238

Transport Pathway: Ground water Usage Location: GW Fence _—
No mass portihonms ] _ Indivicual Result - Population Resalts — — -
D$ ¥)0.(4 Fatal Total Fatal Total Dose, —_—
me Effect Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem - =
Exposure Pathway = — ——=—=—= ———mmme m e e e )
Ingestion:
Drinking Water 649 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7.9E-07 1.1E-03 .
Meat 715 4.1E-10 4.8E-10 6.5E-07 4.1E-10 4.8E-10 6.5E-07
Milk 649 2.2E-09 2.5E-09 3.5E-06 2.2E-09 2.6E-09 3.5E-06 —
Subtotal 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7.9E-07 1.1E-03 —_——
Total 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7.9E-07 1.1E-03 ———

Health Impact Detailed Result for: THORIUM-234 from URANIUM-238

Transport Pathway: Ground water Usage Location: GW Fence )
Individual Result Population Results .
Fatal Total Fatal Total Dose, S
Time Effect 1Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem —
Exposure Pathway =  —==-=== —ommmmm oo
Ingestion: —
Drinking Water 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.QE+00 0.0E+00
Meat 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 —
Milk 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Subtotal 0.0E+00 0.0E+00 0.0E+OO/0.0E+OO 0.0E+00 0.0E+00 B
Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00

(lu:_gas\ nomwly\ 6 whE duln kb,
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Gwhfduhi.hhi ,
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)
————— Run Date and time 10/08/1998 at 10:48:14
Input file name GWHFDUHI. ina
Health Impact Detailed Result for: URANIUM-238 from URANIUM-238
Transport Pathway: Ground water Usage Location: GW Fence
g__/
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  -—-—-—-- - T T T e e .
Ingestion: .’
Drinking Water 700 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7.9E-07 1.1E-03
Meat 647} 4.1E-10 4.8E-10 6.5E-07 4.1E-10 4.8E-10 6.5E-07
Milk 70)) 2.2E-09 2.5E-09 3.5E-06 2.2E-09 2.6E-09 3.5E-06
Subtotal 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7 9E-07 1.1E-03
Total 6.8E-07 7.9E-07 1 1E~03v%.8E—O7 7.98E-07 1.1E-03
Health Impact Detailed Result for: THORIUM-234 from URANIUM-238
Transport Pathway: Ground water Usage Location: GW Fence
Individual Result Population Results
Fatal Total Fatal Total Dose,
—_— Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
T Exposure Pathway = w--omeoe e I IITTER
Ingestion:
D Drinking Water 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Meat 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Milk 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Subtotal 0.0E+00 0.0E+00 0.0E+00VgiOE+OO 0.0E+00 0.0E+00
e —————
Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
________________________________________________________________________________

Bale: oS\ wh\ ewhfdoh . hh,
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— Health Impact Detailed Result for: THORIUM-234 from THORIUM-234 )
— Transport Pathway: Ground water Usage Location: GW Fence
P
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem —
Exposure Pathway = -—--=-- -———=== ——==--== ------- —oom-os mooooos momooes
Ingestion:
ngrinking Water 661 3.6E-08 4.2E-08 5.8E-05 3.6E-08 4.2E-08 5.8E-05
Meat 663 2.5E~13 2.9E-13 4.0E-10 2.5E-13 2.9E-13 3.9E-10 ——
Milk 779 1.3E-12 1.5E-12 2.1E-09 1.3E-12 1.5E-12 2.1E-09 ]
-—;;;;;;;1 -------- 3.6E-08 4.2E-08 5 8E—05J3 6E~08 4.2E-08 5.8E-05 _
Total 3.6E-08 4.2E-08 5.8E-05 3.6E-08 4.2E-08 5.8E-05 )

Health Impact Detailed Result for: URANIUM-234 from URANIUM-234

Transport Pathway: Ground water Usage Location: GW Fence

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  ————=-= ———mm—m mmee e e e e
Ingestion:
Drinking Water 679 7.6E-10 8.9E-10 1.2E-06 7.6E-10 8.9E-10 1.2E-06
Meat 663 4.6E-13 5.4E-13 7.4E-10 4.6E-13 5.4E-13 7.3E-10
Milk 661 2.5E-12 2.9E-12 3.9E-09 2.5E-12 2.9E-12 4.0E-09
Subtotal 7.7E-10 8.9E-10 1.2E-06 7.7E-10 8.9E-10 1.2E-06
Total 7.7E-10 8.9E-10 1.2E-06 7.7E-10 8.9E-10 1.2E-06

Health Impact Detailed Result for: THORIUM-230 from THORIUM-230

Transport Pathway: Ground water Usage Location: GW Fence

Individual Result Population Results

f““" Fatal Total Fatal Total Dose,
. Time Effect 1Incid. Dose, Effect 1Incid. Person
; ‘ Period Risk Index Rem Risk Index Rem
[ Exposure Pathway =  ===-=—= —-—mmmme cmmmr e e e e
f Ingestion:
‘ Drinking Water 659 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09
: Meat 681 2.9E-17 3.4E-17 4.6E-14 2.9E-17 3.3E-17 4.6E-14
—_— Milk 657 9.7E-17 1.1E-16 1.5E-13 9.8E-17 1.1E-16 1.5E-13
Subtotal 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09
Total 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09

<.
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Health Impact Detailed Result for: THORIUM-234 from THORIUM-234
[E—
Transport Pathway: Ground water Usage Location: GW Fence
Individual Result Population Results
- | o e O T __LIDTooTToTeshers
e Fatal Total Eatal Total Dose,
Effect Incid. Dose, Effect 1Incid. Person
1 Period Risk Index Rem Risk Index Rem
Exposure Pathway —  -=-o-oo ommemoo oo L ___
Ingestion: _ _ -05
— inki 3.6E-08 4.2E-08 5.8E-05 3.6E-08 4.2E-08 5.8E
grlgklng nater 2.5E-13 2.9E-13 4.0E-10 2.5E-13 2.9E-13 3.9E-10
—_— M?ik 1.3E-12 1.5E-12 2.1E-09 1.3E-12 1.5E-12 2.1E-09
_— '—;;;;;;;; —————————— 3.6E-08 4.2E-08 5.8E-05Y3.6E-08 4.2E-08 5.8E-05
Total 3.6E~-08 4.2E-08 5.8E—05V3.6E—08 4.2E-08 5.8E-05
Health Impact Detailed Result for: URANIUM-234 from URANIUM-234
Transport Pathway: Ground water Usage Location: GW Fence
-
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
_— Period Risk Index Rem Risk Index Rem
Exposure Pathway = —-=---- —mmeoee o .
—_ Ingestion:
Drinking Water 763 7.6E-10 8.9E-10 1.2E-06 7.6E-10 8.9E-10 1 2E-06
— Meat 745} 4.6E-13 5.4E-13 7.4E-10 4.6E-13 5.4E-13 7 3E-10
Milk 733/ 2.5E-12 2.9E-12 3.9E-09 2.5E-12 2.9E-12 4.0E-09
_ Subtotal 7.7E-10 8.9E~10 1.2E-06 7.7E-10 8 9E-10 1.2E-06
———— Total 7.7E-10 8.9E-10 1 2E—06J;.7E-10 8.9E-10 1.2E-06

——— Health Impact Detailed Result for: THORIUM-230 from THORIUM-230

———— Transport Pathway: Ground water Usage Location: GW Fence

—_— Individual Result Population Results
_— Fatal Total Fatal Total Dose,
—_ Time Effect 1Incid Dose, Effect 1Incid Person
- Period Risk Index Rem Risk Index Rem
Exposure Pathway —  -----om —mmeoo o JIT0  TITTT TSRO
Ingestion:
—_— Drinking Water 715 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2 8E-12 3.8E-09
Meat 765)2.9E-17 3.4E-17 4.6E-14 2.9E-17 3.3E-17 4.6E-14
—~— Milk 699 9.7E-17 1.1E-16 1.5E-13 9.8E-17 1 1E-16 1.5E-13
—— Subtotal 2.4E-12 2.8E-12 3.8E—O9:%.4E—12 2.8E-12 3.8E-09
———— Total 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2 8E-12 3.8E-09
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Health Impact Detailed Result for: RADIUM-226 from RADIUM-226 —
Transport Pathway: Ground water Usage Location: GW Fence -
Individual Result Population Results -
Fatal Total Fatal Total Dose, T
Effect Incid. Dose, Effect 1Incid. Person )
Risk Index Rem Risk Index Rem
Exposure Pathway =  —=-=--e oo e e L .
Ingestion:
Drinking Water 663 2.9E-13 3.3E-13 4.5E-10 2.9E-13 3.3E-13 4.5E-10 _
Meat 663 5.2E-16 6.0E-16 8.3E-13 5.2E-16 6.0E-16 8.2E-13
Milk 783 3.0E-15 3.5E-15 4.8E-12 3.0E-15 3.5E-15 4.8E-12 —_
Subtotal 2.9E-13 3.4E-13 4.6E-10 2.9E-13 3.4E-13 4.6E-10 -
Total 2.%E-13 3.4E-13 4.6E-10Y2.9E-13 3.4E-13 4.6E-10 -
Health Impact Detailed Result for: LEAD-210 from LEAD-210
Transport Pathway: Ground water Usage Location: GW Fence
Individual Result Population Results
Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem -
Exposure Pathway =  —-===== —s---oes —oomooo momee mcee e e
Ingestion: _
Drinking Water 773 9.1E-13 1.1E-12 1.4E-09 9.1E-13 1.1E-12 1.4E-09
Meat 763 7.3E-16 8.5E-16 1.2E-12 7.3E-16 8.4E-16 1.2E-12 -
Milk 771 1.8E-15 2.1E-15 2.9E-12 1.8E-15 2.1E-15 2.9E-12
Subtotal 9.1E-13 1.1E-12 1.4E-0%9.1E-13 1.1E-12 1.4E-09

Total 9.1E-13 1.1E-12 1.4E—09J;.1E-13 1.1E-12 1.4E-09
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Health Impact Detailed Result for: RADIUM-226 from RADIUM-226
Transport Pathway: Ground water Usage Location: GW Fence
Individual Result Pdpulation Results 1
Fatal Total Fatal Total lf.
Effect 1Incid. Dose, Effect 1Incid Li
Risk Index Rem Risk Index ait
Iaposure Pathway  —--—eeo oo I3 Index  Rem KF:
Ingestion: F
Drinking Water 2.9E-13 3.3E-13 4.5E-10 2.9E-13 3.3E-13 LW
Meat 5.2E-16 6.0E-16 8.3E-13 5.2E-16 6.0E-16 1
Milk 3.0E-15 3.5E-15 4.8E-12 3.0E-15 3 5E-15 ;.
Subtotal 2.9E-13 3.4E-13 4 6E-10 2.9E-13 3.4E-13 -
Total 2.9E-13 3.4E-13 4 6E-10¥Y2.9E-13 3 4E-13

———— Health Impact Detailed Result for: LEAD-210 from LEAD-210

——— Transport Pathway: Ground water Usage Location: GwW Fence
—_— Individual Result Population Results
Fatal Total Fatal Total
Time Effect 1Incid. Dose, Effect 1Incid.
Period Risk Index Rem Risk Index
Ingestion thWay  —mmmee- oo TOTD TOT | Risk | Index Rem
Ingestion:
— Drinking Water <63D 9.0E-13 1.0E-12 1.4E-09 9.0E-13 1.0E-12
Meat 7 7.3E-16 8.5E-16 1.2E-12 7.3g-1¢ 8.4E-16
—  Milk 67171.8E-15 2.1E-15 2.9g-12 1.8E-15 2.1E-15
T Subtotal 9.0E-13 1.0E-12 1.4E—O9V€.OE—13 1.0E-12
T  Total 9.0E-13 1.0E-12 l.4E-O9V@.OE—13 1.0E-12
<l: ———————————————————————————————————————————————————————————————————
\
—_—
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C ‘of Annual Doses fom CASE 1AINA MEPAS 3.29 Outp Parents and D Tor Each 50 yr Interval by Exposure Pathway for Rune | | ] [ | | | |
by P. LaPtanke (PAL) and the Code Developer (PNL) (Updated 10/18/98 for final code version) | 1] 1 | i ] |
PNNL & PNNL & PNNL # PNNL :‘{ PNNL »
Revised Now Ratio Revised  New Ratio Revised  New Ratio Revised N Revised  New Ralo
PNL DW  PAL/PNNL PNL LEAF PALIPNNL PNL OTHER  PAL/PNNL PNL MEAT PAUPNNL PNL MILK
| oW LEAF oTH MEAT MILK
PAL Ratio PAL Ratio PAL Ratio PAL Ratio PAL Ratio
Your DWW PALIDLS LEAF PALIDLS oTH PALIOLS MEAT PALDLS MILK PALDLS
9.32E-10 932610 1.00E400 155E-11 1.55E-11  1.00E+00 4.10E-12 4.10E112 1.00E+00 4.96E-14 495E-14  1.00E+00  5.07E-13 8.08E-13
100]  1.86E-09] 1.81E-09~ 1. 09 1.00E+00 3.09E-11] 2.97E-11 70U 3O9E-11 = 100E+00 836E-12] BAOE-12] 131 836E-12 100E+00 102E-13] 357E-14| 285 102643  1.00Ee00 1.02E12] 195613} 524 1.02E-12
150]  2.78E-09 &Es-oo 1.00E+00 _4.62E-11 482611 1.00E400  1.26E-11 126E-11 1.00E+00 155E-13 1556-13  1.00E+00 1.54E-12 1.546-12
200 4.13608] 4.12E08] "7 1.00 | 41308 1.006+00 1.07E-08] 1.05608] 102 107E09  1.00E+00 147E-09] 129E09] 113 146E-00 1.01E+00 BAOE-11] 499E-11] 106 SI7E-11 - 100E+00 _ 6.80E-10] 666E-10] 102  6.79E-10
250] 8.91E-08 891E-08 1.00E+00 237E-09 237609  1.00E+00 3.69E-09 369E09 1.00E+00 1.23E-10 12310  1.00E+00 _1.55E-09 1.55€-09
00| TAIEQT TATEDT| 100 141E07 - 1.00E+00 3.75E-09] S7SE0R] 100 375609  1.00E+00 6.04E08| 6.02E08] 100 6.04E09 1.00E+00 197E:10 196E-10] 100 197E-10 1.00E+00 244E-08] 243E09] 100 2.ME00
350[ 1.93E-07 193607 1.00E+00 S515E-09 S1SE-09  1.00E+00 B8.42E-09 841E-09 1.00E+00 2.71E-10 271E10  1.006+00 3.32E-09 INEL8
<00 Z45E07| SASEQT| 100 246E-07 1.00E+00 G54E00| 652E09] _ 100 65E09  1.00E+00 10SE-08| 1.08E-08] 100 108E08 1.00E<00 345E-10} 3.44E-10 100 345E-10 100E+00 422E-09| 420E-08] 100  4.21E-09
450 4.10E-07 4.10E-07 1.00E+00 1.09E-08 1.09E08  1.00E+00 1.75E-08 1.74E:08 1.01E+00 5.73E-10 572610  1.00E+00 _7.11E-09 7.11E-09
00| B0IE07|6.00E07| 100 O1EN7 1.00E+00 162E08| 162ED8] 100 162608  1.00E+00 265608 264E08] 100 26508 1.00E400 860E-10 B58E10] 100 B.60E-10 1.00E+00_ 1.06E-08] 1.06E-08| 1.00  1.08E-08
$50{  7.97€-07 797E-07 1.00E+00 2.14E-08 214E-08  1.00E+00 358E-08 358608 1.00E+00 1.15E-09 115609 1.00E+00  1.41E08 1.41E-08
500 $.92E07990E0T| 100 992607 100E+00 267E08] 267E-08] 100 267E08  1.00E+00 45IE08| 45ZE-08| 100 4.52E-08 1.00E+00 1.44E-09| 144E0; 100 144E-09 100E+00 17GE-08| 1.76E08] 100  1.76E-08
€50[  1.19€-06 119606 1.00E+00 3.21E-08 321E-08  1.00E+00 546E-08 S46E-08 1.00E+00 1.74E-09 1.74E09 1.00E+00 2.12E-08 " 212608
700] 1 33E06| 1.326.08] 100 1.33E-06 100E+00 359E-08| 3.58E-08| 100 3.S9E-08  1.00E+00 6.13E-08) 6.17E-08| 6.10E-08 100E+00 196E09] 195E-09] 100 196E-09 100E+00 237E-08 236E08] 100  2.37E-08
750|  1.45E-06 145E-06 1.00E+00 _3.92E-08 382608  100E+00 676E0B| | G77E08 1.00Ee00 214EGS| 214E09  1.00E+00 _ 2.58E-08 258E-08
1.56E.06| 1.56E.06] 100 156E-08 1.00E+00 4.24E-08] 4.23E-08 G24E08  1.00E+00 7.5E.08] 734E-08] 100 7.35E-08 1.00E+00 232E-09 100 232E09 1.00E+00 2.80E-08 2.80E-08
1.69E-06 6E08| | 45608 100400 7O3ED8| |7 " 7.93E-08 1.00E+00 2.50E-09 3.01E-08 3.01E-08
1.80E06 1.80E-06 8| 4.88E-08] 489E08  1.00E+00 B51E-0B| BAOE.08| 100 BSOE-08 100E+00 268E-09| 2 T 100 3 8| 32 322E-08
J 1.84€-06 8 | SO1E08  1.00E+00 877E-08 " 8I7E08 1.00E+00 275E-09 ) 3.306-08
1.86E-06 o T35E08] 103 S505E-08  100E+00 B.89E-08] BAAEGS| 101  8.89E-08 1.00E+00 278E-09| 277608 100 3.33E-08
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