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SOFTWARE RELEASE NOTICE

1. SRN Number: DECM-SRN- -/75/_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

D Release of new software

* Release of modified software:

:1 Enhancements made

* Corrections made

El Change of access software

a Software Retirement

A. D--.A A-JthnrUh rl A-orecc
V. X %IJL~l; avaUUIUI IV- , .--

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

7. Element Manager Approval: Date:

L--I



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

remains in the user interface that interfr with the selectio-.f th masspartitioning option when

the time increment for Pnder arameters menu) is changed. F

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 A

manually (without interface) to avoid this problem. I
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SOFTWARE SUMMARY FORM

01. Summary Date: 02. Summary prepared by (Name and phone) 03. Summary Action:
10/20/98 Patrick A. LaPlante (301) 881-0289 REPLACEMENT

04. Software Date: 11/97 05. Short Title: MEPAS 3.2g

06. Software Title: Multimedia Environmental Pollutant Assessment System 3.2g 07. Internal Software ID:
I None

08. Software Type: 09. Processing Mode: 10. Application Area

2 Automated Data System E Interactive a. General:
* Scientific/Engineering * Auxiliary Analyses

* Computer Program I Batch * Total System PA
* Subsystem PA [l Other

El Subroutine/Module * Combination
b. Specific:

11. Submitting Organization and Address: 12. Technical Contact(s) and Phone:

CNWRA/SwRI Dr. J.W. Buck

6220 Culebra Road Primary Code Developer

San Antonio, TX 78228 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 15. Computer Operating 16. Programming 17. Number of Source
System: DOS (will run in Language(s): Program Statements:

IBM PS/2 Model 95 windows 3.1, 3.11, and 95 (source code not available) (source code not available)
but was not tested on these
OSs). Groundwater model
crashes in NT.

18. Computer Memory 19. Tape Drives: N/A 20. Disk Units: N/A 21. Graphics: N/A
Requirements:
< 5 MB disk space for
program, 4 MB RAM



0

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:

a Available * Limited 0 In-House ONLY * Available C1 Preliminary Cl In-House ONLY

25.

Software Developer: Date:

CNWRA Form TOP-4-1 (05/98)
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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,

I 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 5mb. 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

.0.
noteffle.zip
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The Boorum & PeaseI 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.

|~~~~~~~~~~~~~-- -- -

CNWRA
CONTROLLED
COPY 17iL

One Good Book Deserves Many Others.
Look for the complete line of Boorum & Pease 49 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.
RM1290393



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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CASEIA

Final Comparison of CNWRA and PNL MEPAS 3.2g Results: CASE1A.WCF _

-n- broundwater Concentrtion Ouput (PAL 10/13/98) i

RADCON VERSION 05/01i1997 l

WATERBORNE COMPONENT of the Multimedia Environmental

Pollutant Assessment System (MEPAS): Models the
movement of chemicals and radionuclides through vadose |

I zone, satursted zone, sudace water, and wetlands media.

I Pacific Northwest National Laboratory I
Operat for the US DCe nt of EnegyI
b y Battell Memorial Institutei
P.O. Box999 _ _ F _ _

|Rkchiand, Washinton 9952!U

Run Name: |CASEIA j F I

Run Performed 10171981 15:55:331 !9/mILorpCUmL I

PAL j PNL j PAL PNL j I

i ~ ~~~~~ RaiR o ' WdiConc IWellCone iR Ptio-

Tme (yr) Time (yr) 'PAUPNL U238 iU238 PALlPNL j

1.60E+021 1.60E+021 1.W0 0.WOE+001 0.WOE+WI #DiV/01

4.11 E+021 4.11E+021 1.001 1.72E-031 1.72E-031 1.001
8.61E+021 6.61E+021 1.001 8.57E-031 8.57E-031 1, 0 1.WI1

9.11 E+021 9.11 E+021 1.001 1.27E-02: 1.27E-021' 1 .001
1.16E+031 1.16E+031 1.001 1.33E-02: 1.33E-020 1.00_
1.41E+031 1.41E+031 1.Wi 1.32E-02: 132E-021 1.001 i

1.66E+031 1.66E+031 1.00! 1.29E-021 . 1.29E-021 1.001 _

1.91EE+031 1.91E+031 1.001 1.27E-O2Z 1.27E4021 1.001
2.16E+031 2.16E+031 1.001 1.25E-021 1.25E4021 1 .001
2.41E+03! 2.41E+031 1.001 1.23E-02: 1.23E-0Z 1.00 i I I

2.66E+031 2.66E+031 1.001 1.21E-02; 1.21E-021 1.001
2.91E+031 2.91 E031 1.001 1.19E-021 1.19E-02 1.001
3.16E+031 3.16E+031 1.001 1.17E-02i 1.17E-021 1.00!

3.41 E203 3.41E+031 1.00! 1.15E-02: 1.15E-02 1.00i
3.82E+03! 3.66E+031 1.001 1.13E-021 1.13E-021 1.001
3.91E+031 3.91E+031 1.001 1.11E-02: 1.11E-021 1.001
4.16E+031 4.16E+031 1.001 1.09E-021 1.09E-02; 1.WIi
4.41E+031 4.41E+031 1.00W 1.07E-021 1.07E-021 1.001
4.66E+031 4.66E+031 1.00! 1.05E-021 1.05E402i 1.001
4.91E+031 4.91E+031 1.001 1.03E-021 1.03E-021 1.001 _

5.16E+03! 5J6E+031 1.001 1.02E-021 1.02E-02i 1.001
5.41E+031 .4S.41E+031 1.001 9.99E-03: 9.99E-03 1.001
5.66E+031 5.66E+03! 1.oW 9.82E-031 9.82E4031 1 .001
5.91E+031 5.91E+031 1.001 9.65E-03; 9.65E-031 1.001
6.16E+031 6.16E+031 1.00W 9.49E-031 9.49E-031 1.001
6.41E+031 6.41E+03: 1.0W| 9.32-0431 9.32E-03 1.00!
6.66E+031 6.66E+031 1.001 9.16E-03! 9.16E-031 1.W
6.91 E+031 6.91 E+031 1.00! 9.01 E-031 9.01 E-03' 1.001 _

7.16E+031 7.16E+031 1.00W 8.85E-031 8.8E-03; 1.W !1
7.41E+031 7.41E+031 1.001 8.70E-03, 8.70E-031 1 .00 _i
7.66E+031 7.66E+031 1.001 8.55E-03: 8.55E-03i 1.001
7.91E+03: 7.91E+031 1.001 8.412-03; .4E4-031 1.00!
8.16E+03: 8.16E+031 1.001 8.26E-03, 8.26E-031 1.00 I
8.41E+03! 8.41E+031 1.00W 8.12E-03' 8.12E-03i 1.00.
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CASEIA

8.66E+031 8.68E+031 1.00 7.98E-031 7.98E-03 1001
8.91E+031 8.91E+03i 1.00 7.85E-031 7.85E-031 1.00i 1
9.16E+031 9.16E+031 1.00 7.71E-031 7.71E-03 1001 j
9.41E+031 9.41E+031 1.00 7.58E-031 7.58E4-03 1001 i

9466E+031 9.64E+031 1.001 7.45E-031 7.45E-031 1.001
9.91 E+031 9.91E+031 1.00 7.33E-03i 7.33E-031 1 .001 j
1.02E+04i 1.02E+041 1.001 7.15E-03! 7.15E-031 1.001 II

TH234 TH234 ! VALUEI iTH234 #VALUEI #VALUE[ 41 URANIUM- U238
9.62E-61 9.62E-06I 1.001 O.OOE+00I O.OOE+001 #DIV/OI I i
2.54E+021 2.54E+021 1.001 6.44E-041 6.44E-041 1.00i '
5.08E+021 5.08E+021 1.001 4.39E-031 4.39E-031 1.001
7.82E+02 7.62E+021 1.001 1.03E-021 1.03E2-0 1.001
1.02E+031 1.02E+031 1.001 1.30E-021 1.30E-021 1001
1.27E+031 1.27E+031 1.001 1.33E-02i 1.33E-02i 1001
1.52E+031 1.52E+031 1.001 1.31E-021 1.31E-02 1.001
1.78E+03i 1.78E+031 1.00 1.28E42! 1.28E.021 1.001 i
2.03E+03! 2.03E+ 031 1 .00_ 1.26E402' 1.26 2.i 1001 j
2.29E+031 2.29E+031 .ool 1.24E-02' 1.24E-02! 1.001
2.54E+03! 2.54E+03: 1.001 1.22E-02! 1.22E202i 1.001
2.79E+031 2.79E+031 1.001 1.20E-02! 1.20E-021 1.001
3.05E +03, 3.05E +031 1.001 1.18E-02: 1.18E-42, 1 00i _ !
3.30E+031 3.30E+031 1.001 1.15E-02. .1 5E-021 10001
3.56E+031 3.56E+03i 1.00 1.13E-02. 1.13E-021 1 00i
3.81E+03! 3.81E+031 1.001 1.12E402i 1.12E-02' 11 00
4.06E+03' 4.06E+031 1.001 1.10E-02 11.10E-02: 1 001 !
4.32E +031 4.32E +031 1.00 1 .08 2-02E 2 1 .08 -02E 1.00!
4.57E +03: 4.S7E +03 1 1.00! 1.06E -02 : 108E4-021 1.00|
4.83E+03! 4.83E+031 1.001 1.04E-021 1.04E-02: 1.00
5.08E+03, 5.08E+03i 1.00! 1.02E-021 1.02E-02i 1 W00
5.33E+033 5.33E+031 1.001 1.04022 1002E-02! 1.00!
5.59E+031 5.59E+031 1.001 9.87E-03 9.87E-043 100!
5.84E+03: 5.84E+031 1.00! 9.70E-031 9.70E-03' 1 00
6.102+03 1 6.1OE+031 1.00! 9.533E 03! 9.53E-03 1 .00

6- 35E+03' 6.35E-03! 1.001 9.36E-031 9.36-03 1. 001 _

6.60E+03! 6.60E+03! 1.001 9.20E-03 9.20E-03: 1.00!
686E+03 6.86E+03! 1.001 9.04E-03! 9.04E-03! 1.00
7.1 E+03i 7.1 1 E+03 1.001 8.88E-03 i 8.882E03. 1.00
7.37E+03. 7.37E+031 1.000 8.73E-03! 8.73E-03 1.001

7.62E+ +03 7.62E+03! 1.00 8.57E-03: 8.57E-03: 1.00!
7.88E+03 7.682+03;, 1 1.001 8.432-03 8 8.43-03! 1.001!
8+ 03! 8.13E+03: 1.001 8.28E-03! 8.28E-033 1.00!
8.38E+031 8.382+03! 1.00! 8.14E-03: 8.14 -03 1.00!8.64 2+03 8.64E +03! 1 .W i 1 8.002-03 8. .00E4 03 1.0 01 1_ _ _

0 8 .89203 8 8 .89203 : 1.00 0! 7.862-03. 7.62038.0!6E43!_ __ _

1 5tfl3. 9.15SE+03!iI

1L.
U234

I 9
2

7',
Ii

lzt+u;sl 9.15E+03i 1.00! 7.72E-03: 7.72E-03! 1.00!
.402+03! 9.402+03: 1.001 7.592-03! 7.592-03 1,00! l___.652+03, 9.65E+03 1.001 7.46E-031 7.46E-031 1.001
.912.03: 9.91E+031 1.00! 7.33E-03' 7.33E-031 1.001

02E+04 1.02E+041 1.001 7.15E-03! 7.15E-031 1.00:
U234 :VALUE1 iU234 1 OVALUEI OVALUE1 41 1URANIUM- U238.622E-06 9.62E-06 1.001 O.OOE+00! O.OOE+00! OIDV/OI

54Es02. 2.542+02! 1.001 7.51E-07 7.512E-07! 1.00i
082.02, 5.082+02 1.00! 7.50E-061 7.50E-061 1.001
822+02 . 7.62202: 1.00! 2.052-05! 2.05E-05! 1.00:
022+03 1.022.03: 1.00! 2.752-05i 2.75E-05; 1.00!
272+03 1.272+03 1.00! 2.81E-05 2.81E-5' 1.00' _

Page 2
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1.52E+031 1.52E+031 1l.00 2.77E-051 2.77E-05 1.00

1.78E+03i 1.78E+031 1.00 2.72E-05 2.72E-05 1.0 _I

2.03E+031 2.03E+031 1.001 2.88E-05! 2.6SE-05 1.00 |

229E+031 220E+031 1.0 2.64051 2.42! 1.00

2.54E+031 2.54E+031 1I.0 29-05! 2.59E-05 1.00

2.79E+031 2.79E+031 1.00 2.55E-051 2.ssE-05i 1.00: I

3.05E+031 3.05E+031 1.00 2.51E-051 2.51-05! 1.00 i

3.30E+03; 3.30E+031 1.;0 2.472-0 2z47E-05 1.00

3.86E+031 3.52E+031 1.00 243-05; 2.43E-05, 100:

3.81E+031 3.812E+03 1.00 2.39E-05; 2.39E-05 1.001

40O6E+031 4.0SE+031 1.00 2.35E-051 2.35E-05i 100

4.32E+03 4.32E+031 1001 2.31E-051 2.31E-05' 1 00

4.57E+031 4.57E+03i 1001 2272-05 2.272-05 100

4.83E+03; 4.83E+031 1 00i 2.23205 2.23E-05 1 00

5.OSE+03 508E+03i 1 2 0 202-05 2.20E-0 1 00

5.33i UE+1 03 1 00 216 2.16E-05 100

5.59E+03i 5.59E+03 1.001 2.13E-05i 2.13E-05 1.00

5.64E+03: 5.s4E+03! 1.00: 2.09E-05 2.09E-0 1.00

6.1oE+03: 610oE+03: 1.001 2.6E-05 2.08E-05 1.00

6.35E+03I 6.35E+03! 1.00i 2.02E2-Os 2.02E-05: 1.00w

6.60E+03; 6.6OE+03' 1.00w 1.99E-05 i 1.99-05 1 00

6.W6E+03 6.86E+03; 1.00 1.96E-05 1.962E-O5 1.00

7.11E+031 7.11 E+03. 1.00 1.92E-05i 1.922E-0 1.00 i

7.37E+031 7.37E+03! 1.001 1.5E9-05i 1.69E-05 1W00

7.62E+031 762E+03i 1.0 1:6E05 1.86E-05; 1W00

7.8E+031 7.88E+031 1. 1.E-05 1.6E3-05 1 00 j

6.13E+03; 8.13E+03, 1.001 1.80E-05 1.602.s-05; 1 00
8.38E+03 8.38E+03l 1.00 1.77E-051 1.77E-05 1 00
8.64E+031 8.64E+03! 1.00 1.74E-05! 1.74E-051 1.00

8.89E+031 6.89E+03I 1.00 1.712E-05 1.71E2-0 1D00:

9.15E+03 9.15E+03, 1.00 1.69E-05! 1.69E-05 s 100

9.40E+03; 9.402E+03 1.001 1.66E-05 1.66E-05 1 00
9.65E+031 9.65E+031 1.001 1.63E-05 1.3E2-05 1 00!
9.91E+031 9.91E+03; 1.001 1.60E-051 1.60E-05 1 00

1.02E+04; 1.02E+04i 1.00 5.36E8-07; 5.40E-07' 0.99

TH230 ITH230 ! VALUEI TH230 #VALUEI #VALUEI 41 URANIUM- U238

9.62E-06 9.62E-06i 1.00 O.OOE+00; o.0wE+00o #DIV/ol

2.54E+02 2.54E+02i 1.001 1.392E-i 1.39E-09 1.00

5.08E+021 5.OSE+02 1.001 2.09E-08 I 2.09E- Si 100 .

7.62E+021 7.62E+02, . *W 52E:08i 6.52E208i 1 w; I _

1.02E+031 1.02E+03; 1.0 9.24208 9.24E-081 1 00

1.27E+031 1.27E+031 1.001 9.44E-08; 9.44!-08 100i

1.52E+03. 1.52E+031 1.00 9312E08 9.31E-081 1.00 j

1.78E+03; 1.7SE+03; 1.00 9.17E-081 9.17E-08 1.00

2.03E+03 2.03E+03i 1.00 9.032E-0l 9.03E-08 1 00i
2.29E+03 2.29E+03; 1.001 8.89E-08 8.89E-0 1

2.54E+03' 2.54E+031 1.001 6.7508 8.75 2-08 10

2.79E+03 2.79E+03 1.0 8.62E-08I 8.62E-08; 1.00

34.8E+03 34.3E+03' 1.00 7.4SE4- 7.46E0-08 1.00

3.30E+031 3.30E+031 1.w0 8.35E-08 8.35E-Ml 1.00

3.eE+031l 3.eE+03 i 1.0DO 8S22E4S! i S22E4S8 I 1.00:

3.S1E+031 3.S1E+031 t.00 S.osE4Sj 8.0sE- I 1.w; i

4.0eE+031 4.06E+031 1.00 7.s7E-081 7.97E-08 1.00 i

4.32E+031 4.32E+03i 1.00 7.84E-M 7.64E4S'! 1.00!

4.57E+03i 4.57E+031 1.001 7.72E-08I 7.7E-08 1.00

4.4UE+03 4.U3E+03 1.00 7.e0E-08! 7.s0E-08 1 .w
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CASEIA

508E+03l 5.08E+031 100 749E-ffl 7Di E08' 1.001

5.33E+03E 5.3E403 1.Wj 7.2fE-Off 7.37E-08 1.001

~~.6OE+03 5~.1111E03 101 7.26E-081 7.26E.0t 10
5U84+03I 5.84E+03i 1.001 7.142-08f 7.14E-Off 1 00 .

8.10E+03i f.10E+031 1.00I 7.03E-08 7.03E-08 .00
6.352031 ff.35E+031 1.00| 6.92E-081 f6.92E-08 1.00

6.f0E+031 ff.ff0E+03i 1.001 6.ff1E-081 6.f12-08 1.00

ff88E+03i ff.8ffE+03i 1.0 °° 6f.71E4861 6f.71E-08' 1 00'

7.11E+03i 7.11E+03i 1.00j ff60.ffE-ff 6f.60E-Of 1.00,

7 35E+03j 7 5E4031 1.00I 50E OE8 5.83 f 08 1 00

7.88E+031 7.88E+031 1.001 6f.10E-081 6.30E-08i 1,00 1,,

83.0E+03i 8.13E+031 1.00j 6.20E-08 ff.520-08 1.00 1 ,*_

a .38E+031 838E+031 10 7.145! f.11E45 1.00

5.894E03j 8.ff4E031 1.001 ff.O1E48' ff.O1E-ff 1.00' 1

8.89E+031 8.89E+03j 1.001 65.2E-09I 65.2E-0f 1.00.

915E+403i 9.15E+031 1.001 5.B3E46; 6.83E-48 1.00

941E+03| 9.40E+03 1.00i 5.74E-ffi 5.73E-8 1.00 
-'f

9ff5E+03i 9.ff5E+031 ~~1.00 5.fE8 5.ff5E~f 1.00 z!,

9931+03j 9.91E+031 1.001 6.24fE08! 6.2ffE4f- 1.0

R 1.02E 1R2f i#NUE R22f #ALE VALUEI 1UluWIUMP U238

7.ff2E+02 7.ff2E+0i 1.001 f:19E409' f1E9 10 
_

1.02E+03| 1.02E+03i 1.001 9.21~IE409i 9.21E4 1.00;

1 27E+03j 1.27E+03i 1.001 9~~~.42E49 9.42E49 100M

1.8+3 1.8+30.0i91E91 
9.17E4 1.00!

2.3+2.0 3 .0E0i 10i90E9 .34 1.0

2.9E03 i.29E+03 1.0 89E41 8.90 E9 10; 
_

2.E03j 2.541E+3 1.0 8.77E 09! 8.774 1.W

2--.~79E+03! 2.79E+031 .0 8.fE491 8.ff4E4 1.00 
_ r

3.05E+03i 305E+03' 1.01 8.51E49! 8.51E49 10

.3E01 3.30E0 1.0 t.39E4091 8.39E9 1.00 ,.

3.5f+3 4 E+031 +3 1.0 82ffE-9! 8.fE4D.0. ,

38E01 3.81E+031 .0 814-9 8.14E4 1,00- ,-

4 OffE+03j 4.0ffE+031 1.00 8.02E49' 8.02E409 1.00 l_ 
_

4 2E03E+031 +01 10 .141 79E9 1.00,

4.57E+03i .7v3 101 77E9 .94 .

4.UE+3j 4E+03 +0 0 7f84 7.ff8E4 1.00 r ! ;*

5.3+5.3 3 .3+3 1.0 74E9 7459 1.0

55E0|5.59E+03 1 .0 7.244 .4E49 1.00.W

8.10E031E+03 +01 101 71E9 7.13E4 1.00 L ;f_

83E+03i f.5+3 1.0 .24 70E9 .0

ffffE+03 ff8E+3 100i 82E 09! ff.92E4 1.00i |.

71E01 7.1 1 E+3 1.0°1 f.72E4OW ff.72E409: 10!

7ff2E+3 7ff2E+3 1.001 ff.52E491 ff.52E4: 10

8.3+8.1 3 .3+' 1.00j .334! 63E9 .0

8.3ff+3 83E03; 101 62E9 6.24E4 1.00:.
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CASEIA

_ _ . HA . j e AA ~.I =4j=}aItI

8.64E+031 8.64E+031 1a. 6.14E14t-W I -

8.89E+ 89E+03 1.00 6.05E49. i 6.05E-49 1.00i

915E+03i 9.15E+031 1.00 5.97E-091 5.97E-491 1. 001
9.40E+031 9.40E+03j 1.00 5.88E49 5.8E-og 1.0

9.65E+03j 1.0w 5.79E491 9 1. 0
9.91E+03i 9.91E+031 1.00 5.70E-49 5.70E091 1.00 ;

1.02E+04 1.02E+04j 1.0 9.95E-131 9.95E-13i 1.00 1

RN222 'RN222 ;VALUEI RN222 V #VALUEI 41 URANIUM- U238

9.60E461 1.00 .OwE+w00 O.wE+w00 4V/01 j

2.54E+02.5 4.54E+02i 1.^w 7.87E-11 i 7.87E-11 1.001

5.08E+05.0 8.08E+021 1.w 1.79E-491 1.79E-091 1.00'

7.62E+02' 7.82E+021 R.00! 6.19E491 6.19E49 1.00w
1.02E+03 1.02E+03i 1.001 9.21E-09[ 9.21E-09 1.00

1.27E+03. 1.27E+031 1.wl 9.42E-091 9.42E-09 1.00

1.52E+03 1.52E+03i 1.0 9.30E-491 9.30E49 1.00

1.78E+03 1.78E+03! 1.i00 9.17E-09 9.17E-9O 1.00

2.03E+03: 2.03E+03: 1.00 9.03E49i E.09E49 1.0

2.29E+03 2.02E+03i 1.wi 7. IE-9i 8.90E49: 1.00

2.54E+031 2.54E+03j 1.00j 8.77E49! 8.77E49 1.w0

2.79E+03! 2.9E+031 1.w 8.64E-09i 8.64E-9i 1.0

3.05E+03i 3.0E+03i 1. 0 .56E09 8 8.51E-91 1 0
.30E+031 3.30E+03i 1.00 8.39E-091 8.39E-09i 1.00

3.56E+03 3.56E+03 1.00 8.26E409. I.34E49 1.00
3.81E+03i 3.81E+03j 1.00 8.14E49i 8.14E-91 1.00

4.06E+03i 4.06E+03i 1001 8.02E49 8.02E-09 1.00

4.32E+03i 6.35E403. 1.00 7.91E491, 7.91E491 1.w 00!
4.57E+03i 6.61E+03 1.^wj E-091 67.92E-091 1. 00'
4.83E+03i 4.83E+03j 1.w| 7.8E491 7.68E409 1. 00

7.I1E+03 7.1IE+03i 1.00 6.72E-Og ~~~7687E-09 I 00

5.37+3 73E437.0 6.2- .562E-091 1.00
5.06E+03: 5.08E+03i 1.00 7.56E4O91 7.56E491 1.w0
5.33E+03 ; .88E+03 1.00 7.4E-09i 7.45E-09 1.00

5.59E+03 5.59E+03! 1.00 7.34E-091 7.34E-09 1.00 I

5.84E+03. 5.84E+031 1.00^ 7.24E4-9o 7.24E-49 1.00

6.10E+03 6.10E+03! 1.00 7.13E-09 7.13E-09 1.00

6.35E+03' 6.35E+031 1.0 7.02E409i 7.02E4-9 1.00

6.61E+03 6.61E+03' 1.00 6.92E-09I 6.92E49i 1i00 I

6.860E+031 g.40E+031 1.001 6.82E-091 6.82E-09 1.00i

7.11E+031 7.11E03 1.00 6.72E-09 .72E-49 1.

7.37E+03 7.37E+031 1.0 6.62E-091 8.Q2E-09 100

7.62E+03: 7.62E+031 1.00 6.52E-491 6.52E-10 1. 0

7.88E+03i 7.88E+031 1.001 0.42E-091 0 0 V

8.13E+03' 8.1E+031 1.w00 6.33E-491 6.305-11 100

8.38E+03, 5.08E+03. 1.00 6.24E-091 6.24E-09 1.00'

8.64E+03' 8.64E+031 1.00 6.14E4-091 6.4E4-9 1.00

8.89E+031 8.9E+03' 1.001 6.05E-091 6.05E-09 1.00 I

1.15E+03 9.15E+03! 1.00 5.96E-09 5.96E.09 1.00' I

9.40E+03! 9.40E+03' 1.00i 5.U8E491 5.88E4D91 1.00 :

96E0 9.65E+031 1.w 5.9E9 5.79E 49;1 1.001

9.91 E+031 9.91E+031 1.W1 5.70E4091 5.70E4091 1.W i

11.02E+041 I0E01 1W 9.95E-131 9.95E-13 1.URANj

PB210 I PB210VLE iPB210 , VLEl #VALUE41URNM- 23

9.SOE0E6i 9.60E4061 I. O.W+W O.OE+W.1 #DIV0i

2.54E+02 i 2.54E+021 1.W 6.30E-t1i 6.30E-1 1' 1Wi

5.08E+02; 5.06E+021 1.W 1.55E409! 1.55E409 1W

76E0, 7.62E+021 1.| 5U41 5.44E409! I.0

1.02E+03 1.02E+03! 1.Wj 8.14E409 8.14E409 1.00'

1.27E+03 1.27E+03' 1.^wl 8.33E409 8.33E-09 1.W0
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CASEIA
I i-

1.52E+031 1.525+031 1.001 8.22E-09 8.22E-09 1.00

1.78E+031 1.78E+03 1.001 8.1IE-09 8.11E-09 1.001

2.03E+031 2.035+031 1.001 7.99E4-9i 7.99E-09 1.00,

2.29E+031 2.29E403i 1.001 7.87E-09 7.87E-09 1.00

2.54E+03! 2.54E+03 1.001 7.76E49i 7.76E49; 1.00

2.79E+03i 2.79E+03j 1.00j 7.64E-09 7.64E-09 1.00

3.05E+.031 3.0554-031 1.001 7.53E-091 7.53E-09 1.00

3.30E+031 3.30E+031 1.00 7.42E-091 7.42E-09 1.00

3.56E+03| 3.58E+03j 1.00j 7.31E-09, 7.31E4-9 1.00

3.81E+03i 3.81E+03j 1.001 7.21E-091 7.21E-09 1.00
6.106E031 4.106+03j 1.001 7.E-091 7.632-09, 1.00
6.32E+03j 4.32E+03i 1.001 7.6-09i 7.0E2-09 1.00
64157+031 4.57E+031 1.001 6 E1-09! 6.90E-09 1.00

A 86E+031 6.83E+031 1.001 .80E-09 6.0E4-09 1.00
7.11E+031 5.08E+03i 1.001 6.70E9-9 56.70E-09 1.00 !
5.37E+031 5.33E+031 1.001 5.67 49' 6.60E-09 1.00
S.69E+031 5.59E+031 1.001 6.51E-09. 6.51E-09 1.00

7. UE+031 S.U4E+031 1.00 I 5.7E-091 5.75E09 1.00
8130E+03i 8.13E+031 1.001 6.32E-09 6.32E-09 1.00

8.35E+03i 8.35E+031 1.00! 6.22E-09i 6.22E-09i 1.00
6.61E+031 6.61E+031 1.00 6.13E4-09 6.13E4-09 1.00
8.86E+03i 6.86E+03j 1.001 6.D4E-09 6.04E-09' 1.00
7.1 1E+03i 7.1 1E+03i 1.05 .9E9 .95E49 1.00

7.37E+031 7.37E+03i 1.00. 5.27E-09! 5.87E-09, 1.00
7.62E+031 7.42E+031 1.00j 5.78E-091 5.78E-09! 1.00
7.65E+03i 7.88E+031 1.00. 5.70E4-091 5.70E4-09! 1.00
8.13E+031 .913E+031 1.001 5.61E-09; 5.61E-09: 1.00
8.38E+031 8.38E+03i 1.001 5.53E-19! 5.53E-91 1.00

8.2UE+031 8.64E+03i 1 201 5.45E409! 5.45E4A9- 1.00
8.89E+03- 8.89E+031 1.00i 5.37E090 5.37E409! 1.00
9.15E+032 9.15E+031 1.00i 5.29E-09i 5.29E-09 1 .00
9.40E+03! 9.40E+032 1.00! 5.2144-09 5.21E-091 1.00
9.05E+031 9.65+031 1.00 5.145-9 5.14E-09 1.00
9.91 E+03' 9.91 E+031 1.00 5.06E-09 835.06E49 1.00
1.02E+043 1.02E+034 1.001 1.0185-0 82.E-12: 1.00

B1210 B1210 #VALUE! B1210 #VALUEI WNALUE! 41 URANIUM- U238

9.60E7560 9.60E4+61 1.00! O.8oE+0O: O.OOE+8 00 DIVO!
2.54E+023 2.54E+023 1.00! 6.30E-109 6.30E-1 1.00
5.08E+03! 5.08E+021 1.001 1.55-09' 1.55E-9' 1.00
7.62E+023 7.62E+023 5.44E-09, .44E-09 1.00
1.02E+031 1.02E+03j 1.001 8.14E-9' 8.14E-09 1.00
1.27E+03! 1.27E+031 1.00j 7.53509 8.33E-9' 1. 00
1.52E+03i 1.52E+03i 1.00* 7.2E-091 7.2509 1.00
3.78E+031 1.78E+03! 1. 7.31-09 7.31O-09 1.00 i
2.03E+03! 2.03E+03! 1.00 7.99 7.99E-09 1.00
2.29E+031 2.29E+031 1.00 7.17-09! 7.07E-091 1.00W
2.32E+031 2.54E+03i 1.001 7.76E-091 7.76049! 1.00
2.79E+031 2.79E+03 1.001 7.642-9! 7.E2-091 1.00
3.05E+03. 3.05E+03! 1.00 8.5-09 7.53E9-09 1. 00;
3.30E+031 3.30E+03j 1j 74E 7.42E409, 1.W j
3.56E+03j 3.5E+3i 1.W01 7.31E4-9 7.31FE49i 1.00!

38Eo 3.81E+03i 1.W; 7.1E49i 7.21E4091 1.00'
4.06E+031i 4.06E+031i 1sl 7. E9 7.10E4091 1. zW

4.32E+031 4.32E+03: 1.W0i 7.OE409' 7.W0E491 10

4.57E+03; 4.57E+03i 1.W1 6N4 .90E-091 1:0.00

4.83E+03,~ 4.83E+03; 1.00 6.8ii~0E9 TB6.80E9' 1.00

-.. r -7

',f 1

-C -

�--

, r, 1.

-- , -m-

�. I i
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5.08E+031 5.08E+031 1.001 6.70E-91 6.70E4091 1.00
5.33E+031 5.33E+03i 1.001 6.60E-09; 6.60E-091 1.00,
5.59E+031 5.59E+03j 1.001 8.50E-091 6.50E-09! 1.00
5.84E+031 5.84E+03| 1.001 6.41E-091 6.41E-09i 1.00
6.10E+03; 6.10E+03! 1.00j 6.32E-091 6.32E-9i 100
6.35E+03: 6.35E+03 1.00i 6.22E491 6.222-9: 1.00
6.61E+03! 8.61E+03 1.001 6.13E-49i 6.t3E41 100
6.86E+03j 6.86E+03 1.00 6.04E09: 6.04E49i 1.007.1 1E+031 7.1E0 M o 59E49 5.95E49i 1.00i7.37E+031 7.37E+03| 1.00i 5.87E-091 5.7E091 1.001 i
7.62E+03j 7.62E+031 1.00j 5.14-97 5.78E-09 100
7.88E+03! 7.8E+031 1.00 5.009 5.70E-09i 1.00, I
B.13E+032 8-13E+031 1.003 5.81E491 5.81E-9i 1.00P0210 P0210 1 #VALU2!~~ P0210 5.5U! AL2E4-UANUM9U38.38E+03. 9.6030 1.001 5.53E491 0541.00 1V/O

8.54E+03 2 8.64E+031 1.00j 5.4528-1 5.45E-49 1.00'8.89E+031 8.89E+03i 1.00 5 -37E9i 5.37E4-09i 1.00
9.15E+032 9.15E+031 1.00i 5.29E-091 5.29E-09i 1.00,
9.40E+03: 9.40E+03i 1.001 5.21E-091 5.213-09' 1.00
9.65E+031 9.65E+031 1.00 5.14E-091 5.14E4-9i 1.00
9.91E+031 9.91E+031 1.001 5.06E-09: .06E20-91 1.00
1.02E+041 1 1.020+04 i 1.001 .09-91 8.09E-120 1 .00i

PO21.0 3 P3 21.0 ! VALUE1 jP0210 VALUE0 #VALUE! 410URANIUM- U238
9.260E6 9.60E4061 1.001 O.OOE+ O.OOE+00! SOIV/0! ' 1
2.54E+0OZ 2.U4E+021 1.001 6.28E-091 76.28E-11 1.00
5.08E+02' 5.08E+021 1.00j 1.54E-09 7 1.54E-9 1.00!
7.82E+021 7.82E+02! 1.001 5.43E-091 5.43E-091 1.00i
1.02E+031 1.02E+031 1.001 8.13E09j .13E-091 1.001
1.27E+03! 1.27E+03! 1.00 8.31E-09 8.31E-091 1.00 1 i
1.52E+03i 1.52E+03; 1.00 8.20E-091 8.20E-091 1.00'

1.78E+031 1.78E+031 1.00 8.09E-091 8.09E-09i 1.00i
2.03E+03i 2.03E+03i 1.00 7.97E-91 7.97E4-9 1.00
2.29E+031 2.29E+03i 1.001 7.85E-09! 7.85E-09' 1.00.

2.54E+031 2.54E+031 1.001 7.74E-091 7.74E-09 1.00
2.79E+03! 2.79E+031 1.00| 7.63E-09' 7.63E-09 1.001
3.05E+03. 3.05E+031 1.001 7.52E-09' 7.52E-09 1.00
3.30E+03j 3.30E+03i 1.001 7.41E-09i 7.41E-09 1.001
3.56E+031 3.56E+031 1.00 7.30E-091 7.30E-09 1.003.81E+031 3.81E+03i 1.C00 7.19E-091 7.19E49: 1.00
4.08E+031 4.06E+031 1.001 7.09E091 7.09E-09 1.00
4.32E+031 4.32E+031 1.001 6.98E9i 6.98E-09 1.00
4.57E+031 6.57E+031 1.00| 6.88E-091 6.WE-09, 1.00
4.83E+03i 6.8E+03i 1.00 6.78E-09! 6.78E-09i 1.00i
5.08E+03i 5.08E+03 100 6.68E4-09! 6.68E-09i 1.001
5.33E+03i 5.33E+03j 1.001 6.59E-091 5.59E-09 1.00
5.59E+031 5.59E+031 1.00! 6.49E41 6.49E41 1.00:
5.84E+03i 7.8E+031 1.00 6.40E-091 6.40E491 1.00ff.10E+03 1 6.10E+03! ' -°°! 6.30E49il 6.30E4091 1.M0

6.35E+03, 6.35E+03i 1.001 6.21 E-09 6.21E4091 1.006.81 E+031 8.61E+031 1.001 6.12E4091 6.12E409 1.00i
6.8 E+3j 6.86E+03j 1.001 6.03E491 I 6.03E4! 1.00i

7.1E+3 7.1 1E+031 1.001 5.94E491 5.94E491 1.00
7.37E+031 7.37E+03i 1.001 5.85E49i 5.85E4091 1.00;
7A62E+03i 7.U2E+031 1.00 5.77E49 i 5.77E-091 1.00
7.UE+03i 7.UE+03j 1.001 5.68E491 S.UE409i 1.00

8.13E+031 8.13E+03i 1.001 5.60E-09 5.60E-09 1.00
8.38E+03' 8.38E+03; 1.00 5.52E-091 5.52E-09 1.00
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I Final Conparison of CNWRA and PNL MEPAS 3.2g Results: CASE2A.WCF
-------- "Surface Water Concentration Ouput (PAL 10/13/98)

RADCON VERSION 0510/11997

ERBORNE COMPONENT of the Multimedia Environmental
Pollutant Assessment System (MEPAS): Models the

I movement of chemicals and radionuclides through vadoset zone, saturated zone, surface water, and wetlands media.
IP dibi Northwest N ational L abo toraoy

| Operated for the U.S Department of EnergyI by B atte lleMenori In sttute
i P.O. Box 999i

,Richland, Washington 99352

R u n N ar n e : C S 2
Run Performed: 10/7/981 16:18:011 g/noL orrpCliLm

PAL IPNL PAL PNL I i
jRaio SW Conc. SW Conc. I Ratio

Time (yr) I e r) IPALJPN.L I U238 U238 j PAL/PNLA
O.OOE+O01 0.00E+-01: #DjV/Of 0.OOE+00i 0.00E+.00i #IV//01
2.502j021 2.50E +02i 1.001 1.14 -051 . 1.81E -05 1.001
.002+02 5.00E + 021 1.00 0 1.818E-05 1.18E-051 1.00.

7 .50E + 0 2 i 7 .502 i 10 2 1.00 1 1.18 -0 5 i 1 1 B 1 1E- 0 5 1.0 0
1 .E 0 3E 03 1 1.0 0 1+03 1 1.001 1.18 -054 1 18 I E-E45 1.00 i
1.25E1+03i 1.25E'03 . 1.001 8E5 E-O 1 84 1.E-0 0 1.00
1 .5 0 E + 0 31 1 .5 0 E + 0 3 1 1 1 .0 8 E1 .1451 -0 5 1 1 .0 0
1.7 5E03031 1.75E+0.l 1.182-1541 1.18E4E-1 1.00
2.OOE.031 2.00E+030 1.00o 1.18-051 1.182E4-05 i 1'00
2.25E+031 2.252 +031 1.001 1.18E-051 1.18E-051 1 01 0
2.50E+031 2.50E+031 1 .00 1 8 4 j E-05 .18 EE 5 1 .
2.75E2E 031 2275E+030 1. 00W 1.188-05 18E1E- 1 , 1.00
3.303i+31 3002E+ 033 1001 1.18.-051 1.181-05 0 1.00.
3.25E+031 3.25E+031 1.00 1.18-05 1.18E-051 1.00
3.50E+031 1.005j+03 1.001 1.18 -05! 1.81 E -051 1.00
3.75E3 030 3.75E+ 03 1 1.001 1.18 -05 1.I E-05 1 1.00
4.002+03, 4+03 1.00j 1.00; 1.1E8E451.18E-051 1.00'

4 .25. + 0 3 1 4 .2 5Ej0 3 1 1.00 1.18 -0 5 8 EI4 5E -05 1.00 8 E 4 5 1.00
4.50E+03! 4.50E 3 031 1.001 I81.1E2-05 1.1800-05! 1.00
4 .7 5 E + 0 3 ; 4 .7 5 E + 0 3 1 1.0 0 1 .1 8 2 -0 5 ! .1 6 E -E4 5 1 1 0 0
5 .0 0 2 + 0 3 5 0 02E + 0 33 1 .0011. .181 2 -0 5 . 1 .1E i -0 5 1 1 0 0
5.25.+031 5.251E 031 1. 1.18-05 1800 ! 1.18E45i 1.
5.5 E E +031 5 EE 3100 1 .1 82-05 1.81-054 1 00
5.75. +031 5.75i+03 1 ! 00 1.184-05: 1.18 2.05: I 000,
+00 6.00E+03i 16.002+03! 1.001 1.182-05 1.182-05 1 00
6.256 +031 6.255+031 1.001 1.1 2-05 1.182-054 1 00
6.506+03+ 6.506+03+ 1.001 1.182-05 1.182-05E 1 00
6.756+03+ 6.75E+031 1.008 1.18E-05, 1.12-05 1. 00
7.002+0 E 7.0 02+031 1.001 1.182 .05 1.1E-05 1 1 00
7.25 2+03+ 7.257+031 1.001 1.18 2-05 1.188 -051 1 00'
7.50. +03 7.502+03, 1.001 1.1 82-05 1.1 2-051 1t 00
7.752+03: 7.752+03 1 1.001! SE-0 ! 1.182E4 -05i 1,0 0
8.0 0 +03; 8.0OO+031 1.001 1.118.205 1.12-05 1 00
8 .252+030 8.258+03 0 1.001 1.182-05 1.18 -05 1 00

---- 7
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CASEIA

2.50E+021 8.50E+031 1.001 1.18E-05 1.1E-05i 1. 00
875E+03i 8.75E+03j 1.00W 1.18E-05 1.18E4-5 1.00
1.00E+031 1.02+031 1.001 1.18E-05 1.18E45 1.0
1.25E+031 9.25E+03 1.00 1.18E-05; 1.18E-05 1.00
9.50E+03 1 9.502+03 i 1 I 1.15.00 1.192-05 18E-45 1 00
1.75E+031 9.75E+031 1.001 1.1E-05, 1.18E-05 1. 00
1.W0E+04' 2.00403! 1.001 4.66E7-0 4.66E4 1.00

TH234 TH2.250 1!VALUEI I234 #VAL9E! 05ALE! 41 LIRANII U238
OW+i O.WOE+W #DV/I ).E+WI O.WOE+W #DIV/O!

2.50E+02; 2.50E+031 1.001 1.19E-05 1.19E-05 1.00

7.5+0E+O 7.50E+021 1.00 1.19E-05 1.19E-05 1.00
1.W0E+031 5.002+03j 1.0 1.19E4-O 1.19E-05 1.00
1.25E+03i 5.252+031 - 1.00! 1.19E-05 1.19E-05 1.00
5.502+03' 5.50E+031 1.0 1.19E-05 1.19E2-5 1.00
5 .752+03. 1 .75E+03i 1.Wi00 1.194-05 1.19E-05 1 .00
2.00E+03' 6.00+031 1.00! 1.192-5! 1.19E-05 1.00
2.25E+03. ' 2.25E+031 1.W00! 1.19E-05 1.19E-05 1 .00

6502.03 6.SOE+03. 1.~~~00! 1.192-05 1.1I9E-05 1.002.50E+03 2.5E.03! 1.00W 1.19E-05 1.19E-05 1 .00
7.75E+03 7.2.75E+03.1 1 .00W 1.1 9E-05 1.19E-5 1.00
7.22+03i 3.WE+03! 1.00 1.19E-05 1.19E-05 1.00

3.25E+03 7.5E+031 1.W1 1.19E-05 1.19E-05 1.00
3 SOE+03' 3.50E+031 1.001 1.19E-05' 1.19E-05 1.00
3.75E+03 3.75E+03i 1.00 1.19E-45i 1.19E405 1.00

8.25E+03. 4.25E+031 1.001 1.19E-5 1.19E-05 1.0045E0. 4.50E+031 1.Wi 1.19E45' 1.19E405 1.W0

4.50E+03 4.50E+031 1.00i 1.19E-05' 1.19E-05 1.00
8.75E+03 S.75E+031 1.0! 1.19E-5 1.19E-05 1.00
5.02E+03. 5.02+E03 - 1.001 1.19-05 1.19E45 1.00

9.25E+031 5.25E+03 1.00! 1.19E-05 1.19E-05 1.00
9.50E+03 5.50E.031 1.00! 1.1 92-05, 1.19E-05 1.005.75E+03 5.75E+03 1 1.00W 1.19E-05 1.1 9E-05 1.00
6.00E+03 6.WOE+03j 1.00W 1.19E-05 1.19E-05 1.00
6.25E+030 6.25E+031 1.WjO 1.19E4+ 1.19E405 1.WV
6.50E+03! 2.50E+031 1.00 1.29E-15 1.19E-45 1.00
6.75E+03 6.75E+03j~ 1.WIJ 1.19E405 1.19E405 1.W0
7.WOE+03~ 7.WOE+03i :Oo .9E5 1.19E45 1.W0
7.25E+031 7.25E+032 1 9001 4.302- 1.19E305 1.00
7.50+02 7.50E+03! 1.001 1.19E651 1.19E6-5 1.00
7.75E+031 7.75E+031 1.Wj 1.19E405! 1.19E405 1.W0
8.00E+03 1.OOE+03! 1.001 1.19E-11. 1.19E-11 1.00
8.25E+03 8.25E+031 1.001 1.19E32- 1.19E35- 1.00
8.50E+03i 8.50E+03 1 1.W01 1.19E405i 1.19E405 1.W0
8.75E+03' 8.75E+031 1.Wi 1.19E405 1.19E405 1.W0
9.WOE+03: 9-.WOE+o3, 1.Wj1 1.19E4051 1.19E405 1.W0 r

9.25E+0)3. 9.25E+03 1 1 eW 1 1.1 9E45 1 1.1 9E405 1.W0;:
9.SOE+03 9.50E+03! 1.Wj 1.19E405 1.19E405 1.W0:I
9.75E+03' 9.75E+031 1.W1 1.19E4 1. 19E405 1.W0
1.WOE+04s 1.WOE+041 1.W1 4.73E47' 4.73E407 1.W 0

U3 ,U234 #VLE U234 NVALUE #VALUE! 41 URANIUM- U238
O. WE+0; _O.OOE+Wi#DV/! O.OOE+W0 O.WOE+W0 #DIVIO!
2.50E+02i 2.50E+021 1.00| 1.98E-11 1.98E-11 1.W0
5.OOE+02' S.WOE+021 1.001 4.30E-1 1 4.30E-11 1.,I
7.50E+021 7.50E+021 1.W| 6.62E-1 1 6.62E-11i 1.W 0
1.WOE+03' 1.W6E+03j I.DO 8.94E-11I 8.94E-11 1.Wj
1.25E+03 1.25E+03. 1.Wi1 1.13E-10 1. 13E-106 1.W :

I I
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1.50E+03; 1.50E+031 1.001 1.36E-101 1.36E-101 1.00
1.75E+031 1.75E+03i 1.00i 1.59E-101 1.59E-101 1.00
2.WOE+031 2.00E+031 1.001 1.82E-101 1.82E-101 1.00
2.25E+031 2.25E+03i 1.001 2.05E-101 2.05E-101 1.00,
2.50E+03i 2.50E+03i 1.001 2.29E-101 2.29E-10' 1.00,
2.75E+03 2.75E+03. 1.001 2.52E-101 2.52E-101 1.00
3.00E+03| 3.OOE+03i 1.001 2.75E-101 2.75E-10' 1.00
3.25E+03! 3.25E+031 1.001 2.98E-10i 2.98E-101 1,00
3.50E+031 3.50E+03i 1.00: 3.21E-10. 3.21E-10 1 .00
3.75E+031 3.75E+031 1.W1 3.45E-10i 3.45E-101 1.00
4.00E+03| 4.00E+03i 1.001 3.68E-10: 3.68E-101 1.00
4.25E+031 4.25E+03: 1.001 3.91E-101 3.91E-10! 1.00
4.50E+031 4.50E+03; 1.001 4.14E-10i 4.14E-10; 1.W
4.75E+03i 4.75E+03. 1.001 4.37E-10i 4.37E-t10 1.00
5.00E+031 5.00E+03' 1.001 4.60E-10; 4.60E-101 1.00
5.25E+031 5.25E+03 1.001 4.84E-101 4.6E-10: 1.00
5.50E+03i 5.50E+03! 1.001 5.07E-10. 5.07E-10 1.00
7.75E+03i 5.75E+031 1.001 7.30E-101 5.30E-101 1.00
6.00E+031 6.00E+031 1.001 5.53E-101 5.53E-10 1.00
6.25E+031 .255+03| 1.001 5.76E-10i 5.76E-101 1.00
6.50E+031 8.50E+03: 1.001 6.85E-101 6.85E-10 1.00i
6.75E+03j 6.75E+03' .00i 6.23E-10. 6.23E-10; 1.00
7.00E+031 7.00E+031 1.001 6.46E-10j 6.46E-101 1.00
7.25E+03! 7.25E+031 1.001 6.69E-10i 6.69E-101 1.00
7.50E+03i 7.50E+03! 1.001 6.92E-10i 6.92E-10! 1,00
7.75E+03j 7.75E+03: 1.001 7.16E-101 7.16E-10 1.00
1.W.E+03: 1.00E+034 1.001 7.39E-101 7.39E-101 1.00
8.25E+030 8.25E+031 1.00i 7.62E-101 7.62E-10 ' 1.00
8.50E+032 8.50E+032 1.001 7.85E-107 7.85E-10 1.00
8.75E+032 8.75E+03 1.001 85.8E-16 8.08E-10 1.00,
9.00E+031 9.00E+03i 1.001 8.31E-105 8.31E-105 1.00
9.25E+031 9.25E+031 1.001 8.54E-15: 8.54E-10 1.00
9.50E+03n 9.50E+03, 1.Wj 2.78E-151 8.78E-101 1.00
9.75E+03: 9.75E+03' 1.00 9.01E-10! 9.01E-15 1.00
2.00E+043 2.00E+04 1.001 3.58E-11j 3.58E-11 1.00

I'H230 iTH230 WVALUEI ,TH230 #VALUEI #VALUE! 41 iURNIUM- U238
O.OOE+W!i O.WOE+W0 4DIV/OI I O.WOE+WI: O.WOE+WI tlDIV10!
2.50E+023 2.50E+02! 1.00W 5.73E-171 5.73E-171 1.00
5.50E+023 5.WOE+023 1.001 2.52E-15 2.52E-161 1.00
7.50E+023 7.50E+021 1.00 5.97E-165 5.97E-1f 1. 00

1.W0E+031 3.W0E+031 1.001 1.0251 1.02E-151 1.00'
1.25E+031 1.25E+031 1.00 1.93E-151 1.93E-14' 1. 00
1.50E+03i 1.50E+031 1.001 2.79E-145 2.79E-154 1.00
3.75E+03! 1.75E+031 1.00 3.6E3-154 3.64E-15 1.00W
2.00E+03; 2.00E+03j 1.00 4.49E-15 4.49E-154 1. 00
2.25E+03' 2.25E+031 1.00W 5.92E-151 5.92E-151 1. 00
2.50E+03 2.50E+031 1.001 7.36E-151 7.36E-15 1.00
4755+03! 2.75E+03j 1.00 8.79E15-14- 2.615- 1. 00
3.WOE+031 3.WOE+031 1.W0 1.02E-141 1.02E-141 1.W0-
3.25E+03! 3.25E+03i 1.W0 1.22E-141 1.22E-141 1.W '
3.50E+03i 3.50E+03i~ 1.W0 1.43E-141 1.43E-141 1.W i
3.75E+03' 3.75E+03i 1.W0 1.63E-14, 1.63E-141 1.W.
4.OOE+03i 4.WOE+03. 1.W0 1.83E-14 1.63E-14i 1.W0
4.25E+031 4.25E+031 1.W0 2.09E-14i 2.09E-141 1.W0
4.50E+03i 4.-50E+03' 1.W0i 2.35E-14, 2.35E-14! 1.W0
4.75E+03 4.75E+03 1.00! 2.81E-14 2.61E-14: 1.W0
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SOO E+031 S.OO E+031 I 1.00t 7 .1 E-14 2 .87 E-14; 1.00

52#+031 3 7.25E+ 1 1.0 1.001 3..1E-4 E -.t4E-14 1t00,

55 0E+031 5.50E.03i 1.001 t.5.E-14 0.53E-14. 1-00. I

5 .75E+03, 5.75.75E+031 1.00 .82E-14i 3.8E-4 1t00O

8.00E+031 ff.OO E+03 1.001 4 .t4 E-14t 4 .t4 E-14 1t00

8 25E+ 03: 6 .25E+031 1.00t 4 .52E-14i 4 .52E-14 1t00

8 .SOE+03i S .50E+031 1.001 4.89E-14 4.89E-14 1 00

875E+ 03. 8.75E4031 t 51.001 5..2E-14' 5.7E-14 1t00

7.00E+031 9.00E03 t 1.00W 5.65E-141 5.65E-14 1.00

g.25E+03 : 7 .25E+031 1.001 6.O1E.141 6 .08E-14 1.00

7.50E+031 7.50E+031 1.001 l.05E-1 3 16.51E-14 1.00:

9.75E+031 7.75E+031 1.00 1 6 .95 E-14 1 6 .95E-14 1.00

8.00E+03j 8 .00E+03j 1.001 7.39E-14i 7.39E-14 1.00

8.25E+031 8.25E+03j V1.Wj 7.88E-141 7.88E-14 1.00

8.50E+031 8.50EE+031 1001 8.37E-14 8.37E-14 1.00

8.75#+031 .75E+031 1.00 i I.86E6E-14 8.86E-14 1.00

9.00E+031 1.00E+03i 1.001 9.36E-149 9.36E-14 1.00

9 .25E+03: 9.25E+03, 1.00. 9.91E.-14 9.91E-14 1.00

9.50E+031 9.50E+03' 1.001 1.05E-13 1.05E-13 1.00

9.75E+03i 97E01 1.W13 0 1.10E-13 1 2.76E-13 1.00

1.006+0i 1.00E+034 1.001 4.37E-1 .37E-15 1.00

R 2.256+3A2256 
03 10 57-l .E18.0

RA728 RA726 1 ~ ~~~#VALUE! .RA 226 # WVALUEI #VALUE! 4 1 URANIUM- U238

O.OOE+OOI O.OOEtOO, -#DIV/OI O.OOE+OO : O.OOE+OO #DIV/O!

2.50E+02i 2.50E.021 1.001 5.59E-21' 1.60E-2i 3489082 91. 0 7 7

2.OOE+021 S .OOE+021 1.001 4.73E-20i 3.05E-27 15523465.701 43

7.50E+02i 7.50E+02, 1.Wj 1 1.74E-19 4.49E-27 L 8^ tq 2a1

1 .W0E+03 1.OO+03i 1.001 4.22E-19 4.22E-19 1.00

3.25E+03i 1.25E+03. 1.00, 1.20E-17 1.20E-1 1.W 00

1.50E+031 1.50E+03 1.001 1.98E-18 1.98E-18 1.00
3.75E+03i 1.75E+03' 1.Wi 2.76E-18 2.76E-18 1.00

2.WOE+03: 2.00E+03 1.001 3.56E-17 3.56E-18 1. 00

2.25E+031 2.25E+03. 1.001 5.71E-18 5.71E-18 1. 00

2.50E+031 2.50E+031 1.00W 7.87E-8! 7.87E-18: 1. 00

2.75E+03i 2.75E+03i 1.001 5.02E-17 1.00E-17 1. 00

3.WOE+031 3.00E+03 1.001 1.22E-17 1.22E-17 1.00

3.25E+031 3.25E+03' 1.001 1.64E-17 1.64E-17 1.00

3.50E+031 3.50E+03 1.001 2.07E-17 2.07E-17 1.00

3.75E+03' 3.75E+031 1.00 2.49E-17; 2.49E-17 1.00

4.00E+031 4.WE+031 1.001 2.92E-171 2.92E-17 1.00

4.25E+03 4.256E+031 1.001 3.62E-17: 3.62E-17 1.00

4.50E+031 4.50E+03i 1.001 4.32E-17; 4.32E-17' 1.00

4.75E+031 4.75E+031 1.O1 5.02E-17 5.02E-17 1.00

5.WOE+03i S.WE+031 1.W1 5.73E-17 5.73E-1 7 1.00

5.25E+03j 5.25E+03 1.W1 6.77E-17' 6.77E-17 1.W0,

5.50E+031 S.SOE+03i. 1.W01 7.~82E-171 7.82E-1 7' 1.W0

5.75E+031 5.75E+031 1.W01 8.87E-171 8.87E-17' 1.W !

6.00E+03 8.00E+03 1.001 9.93E-17 9.93E-17 1.00

6.25E+03, 8.25E+03 1.00 1.14E-16 1.14E-16' 1.00

8.50E+031 8.50E+031 1.001 1.29E-1ff 1.29E-16' 1.W0

6.75E+031 ff.75E+03 1.W0i 1.43E-161 1.43E-16, 1.W0

7.00E+031 7.WOE+03 1.0 1.58E-16j 1.58E-16 1.W i

7.25E+031 7.25E+03 1.Wi 1.78E-i6 1.78E-16 1.W 0

7.50E+031 7.50E+031 1.Wj1 1.97E-161 1.97E-16: 1.W ;

7.75E+03'i 7.75E+03. 1.001 2.17E-161 2.17E-16i 1.W' t

8. WE+03' 8.WDE+03; 1.0W1 2.36E-16' 2.36E-16 I1.W

8.25E+03 8.25E+03 1.W1: 2.61E-16! 2.61E-16 1.W0
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I.508+0.+ S .50E+031 t .001 2.86E-161 2.86E-16i 7.04

8 75EE+00 1 8.75E+03i 1 1.00 3.12E-16 1 3.12E-162 2.09

9 .OOEE033 9 .O+E+031 1.001 4.320-19 3.53E-162 1 .0 !

1.25E.03E +.25E+031 1.001 .j3 E-1E 1 1.620-18 1.00

.1..0+03i 9.50E+03i 10 1.001 3.99E-16 1 3 .99E-161 1.00
9.50E+031 2.50E+031 1.0 7.0-6 7.0-8.0

9.75E+031 9.75E+03 1 1.001 4.31E-161 1.01E-17' 1.00

3.00 2+03! 1 .00E+00 1 1.00* 1.231-17! 1.71E-17 1.00

RN222 RN2.72 1 VALUEI IRN272 j #VALUEI #VALUE! 41 URANIUM- U238

O.252OO03 o .o 25OE+03 IV/OI j O.OOE+W 15 1 OE00.5 #DIV/ 1 0

2.50E+02 1 2.50E+021 1.001 4.89E-211 6.53E-221 7.481
S.OOE+021 S.OOE+02| 1.00i 4.67E-201 6.53E-22 . 71.461

7.50E+02i 7.50E+021 1.001 1.72E-191 6.53E-221 2 63.09 1

1.00E+031 1.00E+03i 1.001 4.20E-19 6.53E-22 1 00

1.25E+031 1.25E+031 1.001 1.20E-181 1.20E-18 1.00

1.50E+03. 1.50E+03i 1.00i 1.99E-18 1.99E-18 1.00

1.75E+031 1.75E+03i 1.001 2.77E-181 2.07E-18 1.00

2.00E+03' 2.00E+03 1.001 3.57E-181 3.57E-18 1.00

2.25E+03 2.25E+03i 1.001 5.73E-187 5.73E-18 1.00

2.50E+03 2.50E+03i 1.001 7.90E-18 7.90E-18 1.00

2.75E+03 2.75E+03; 1.001 1.01E-17i 8.94E-17 1.00

3.00E+031 3.00E+03i 1.00i 1.2-1-17 1.00 1

3.25E+03i 3.25E+031 1.001 1.65E-171 1.65E-17i 1.00

3.50E+03i 3.50E+03i 1.001 2.08E-16: 2.08E-17 1.00

3.75E+03. 3.75E+031 1.001 2.51E-17 2.51E-17 1.00

4.00E+03 4.00E+03 1.001 2.94E-17; 2.94E-17: 1. 00

4.25E+03; 4.25E+031 1.001 3.64E-17i 3.64E-17 1.00

7.50E+03 4.50E+031 1.001 4.35E-17! 4.35E-17 1.00

4.75E+03! 4.75E+03. 1.001 5.06E-17i 5.06E-17 1.00

8.OOE+03j 8.OOE+031 1.00j 5.78E-171 5.78E-17' 1.00

5.25E+03: 5.25E+03! 1.001 6.83E-176 6.83E-17 1.00

8.50E+031 8.50E+031 1.001 7.89E-17i 7.89E-17 1.00

5.75E+03' 5.75E+03' 1.001 8.94E-17' 8.94E-17 1.00

6.00E+031 6.00E+031 1.00 3.4E-161 3.02E-16 1.00

6.25E+031 6.25E+031 1.001 1.15E-161 1.15E-16- 1.00

6.50E+031 6.50E+031 1.001 1.30E-16 1.30E-16 1.00

6.75E+03. 6.75E+031 1.00o 1.45E-161 1.45E-16, 1.00

7.00E+03 7.00E+031 1.00i 1.59E-17: 1.59E-16 1.00

7B25E+031 7.25E+03, *.oo! 1.79E-16i 1.79E-16: 1.4 R

7.50E+03 7.50E+031 1.00| 2.99E-162 1.99E-22 1.00

7.75E+03 7.75E+031 1.00j 2.19E-161 2.19E-16 1.00

8.00E+03, 8.00E+03: 1.00i 2.39E-161 2.39E-16 1.00

8.25E+03 8.25E+03i 1.001 2.64E-120 2.64E-16 1.52

8.50E+031 8.50E+03j 1ool 2.89E-161 2.89E-1fP 1.05
8.75E+03' 8.75E+03j 1.007 3.14E-161 3.14E-16: 1.00

9.00E+031 9.00E+03j 1.00i 3.40E-161 3.40E-16. 1.00 i

9.25E+03j 9.25E+031 1.00j 3.72E-161 3.72E-16 1.00i

9.50E+031 9.50E+031 1.00j 4.03E-161 4.03E-16' 1.00

9.75E+031 9.75E+03j 1.00j 4.35-16! 4.35E-16 1.00

1.00E+041 1.00E+04 10i .73E-1iT 1.73E-1 7. 1.00

PB210 PB21 0 | #VALUEI IPB210 I #VALUEI #VALUE! 41 !URANIUM- U238

5 ~~~~O.OOE+OOI O.OOE+00! #DIV/0I i O.OOE+OOI O.WOE+00 #DIV/0!_

i ~ ~~~2.50E+02i 2.50E+02i 1.00j 2.73E-22i 2.61 E-22| 1.05

S.OOE+02; 5.OOE+02; 1.001 7.14E-22! 2.61 E-22 2.74 p t

7.50E+02! 7.50E+02' 1.00j 2.9E-21 2.1- 1.49

_ 1.25E+03' 1.25E+03' 1.001 4~~~.250E-201 26E; 17.52

Page 5
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1.50E+031 i.50oE+03 1.001 8.08-20, 2.61E-22. 30998
1.75E+031 1.75E+03 1.001 1.17E-191 2.61E-22j 44743
2.OoE+031 2.OOE+03i 1.00i 1.54E-191 2.61E-22: 589.032.25E+031 2.25E+03 1 001 3092-19 2.61E-22' 1187
2.50E+03! 2.50E+031 1.00 4.666-19 4.66E-19 1.00
2.75E+031 2.75E+03 1.001 623E-19 6.236-19 1003.WOE+031 3.006+03 1.001 784E-19 7.84E-19 100
3.25E+03: 3.25E+03j 1 001 1.20E-18. 1.20E-18; 1.00
3.50E+03i 3.50E+03| 1.00 1.62E-181 1.622-18' 1 00 _3.75E+031 3.75E+03| 1.00| 2.04E-181 2.04E-18. 1004.002+031 4.00E+031 1.00i 2.47E-181 2.47E-18 1 00

- ~~~~4.252+03i 4.25E+03| 1.001 3.33E-181 3.332-18, 1 00
4.502+03i 4.50E+031 1.001 4.21E-181 4.21E-18. .00.
4.75E+031 4.75E+03 1.001 5.08E-18; 5.08-18 1 00
-.006+03; 5.002+03 1.001 5.97E-181 5.972-18 1.00
5.25E+031 5.25E+03j 1.00; 7.536-185 7.53E-18 1.00 _,
-S5.50E+03 5.506E+03, 1.00i 9.09E-18 9.09E-18: 100
5.756+03' 5.752+03i 1.0 1.076-17: 1.07E-17 100
8.006+031 8.006+031 1.001 1.236-17 1.23E-17 100
6.25E+031 6.25E+03 1.00; 1.48E-17 1.48E-17 100
8.506+03; 6.50E+03i 1.00i 1.736-17 1.732-17 1006.75E+03i 6.756+031 1.00 1.986-17' 1.986-17, 1.00
7.006+03j 7.00E+031 1.00 2.246-17 2.24E-17 100
7.25E+031 7.25E+031 1.00 2.62E-17 2.62E-17 1.00
7.50E+031 7.502+03 1.00j 3.00E'17 3.00E-17 100
7.756+03, 7.752+03 1.001 3:39E-17 3.396-17 1.00
8.00E+031 8.002+031 1.00j 3.78E-17 3.78E-17. 100

- ~~~~8.756.03. 8.725+03i 1.00; 54162-17' 54162-17; 1 009.502+031 8.50E+031 1.00; .462-17 4.86E-17: 1.00
8.75E+031 8.75E+31 t.Wi 5.41E-17 5.41E-171 0
9.00E+03 9.WE+031 ' °°! 5.97E-17 5.97E1: 10

9 2.025+021 2.25E+03j 1.001 1.776-27 1
-91.50E+031 9.50E+03i 1.001 7.46E-172 1.16-2 71 1951 224.75E+03, 4.75E+03' 1.001 8.21E-17. 4.121-18' 1.00 i. __4.756+03; 4.75E+043 1.00i 3.27E-18 Pag E 6B20 dB20 ,tfAU!t1210 #VALUE IVLE 41UAIM U238_

O.OOE+OOI O.WE+O~j #DIV/0! O.OE+W0 .OEW #IV00
2.50E+021 2.50E+02! 10i 1.7-7 .727, 0

S.OOE+02j S.WE+02i 1.001 3.63E-27 36E-27' 100.
7.50E+Of 7.50E+02j 1.W01 5.49E-27 i 5.49E7, 10i_

1.00E~~~~~~~~~~~+03 1 1.W+3 1.0186E2 73E2/186.3 ,7_
1.25~~~~~~E+031 1.2E0311.1 4.37-09.12i 4457. .

15E0 1.50E+03i 1.Wi1 7.F$8E-201 1.1-6 11951.Z
1.75E+031 1.75E+031 1.W01 1. 14E-19 .9-61860.

2.0E+03j 2.WE+031 1.001 1.50E-19 1.48E-26' IO5504
2.25E+03i 2.25E+0I 1.001 3.04E-19 1.67-26i .125 252_._

2.50E+03j2.50E+03!1.001 4.59E-19' 1.i0;
2.75E+031 2.75E+03i 1.W ; 6.13E-19 6.3-9 10

3.WEt+031 3.WDE+03' 1.0: 7.1E-19 7.71E-19i 1.00_3.25E+031 3.25E+031 1.W1 1.18-181 1.18E-181 1.00ij
3.50E+03i 3.50E+03i 1.Wi1 1.60E-181 1.0-8 10 137E0i 3.75E+031 1.W1 2.11 2.O2.0E-181 1.00iI_

I.E+3 4.OOE+031 1.001 2.44E-181 2.44E-18 1.00 '4.5+031 4.25E+031 1.W0 3.30E-181 3.30E-181 100 i4.0+03, 4.0+03! 1.001 4.16E-18i 4.16E-181 0 i
47E+031 4.75E=+031 1.00! 5.03E-I8 .0E1 10

Page 6
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S.00E+03 5.00E.031 1.00 s5.91E-18l 5.91E-181 1.001
s 252.03 5.252.031 1.00| 7.45E-181 7.452-18; 1.001
5502E+03 s.s02+03i 1.00 9.OOE-181 9.00-18i 1005.03 5.75E+031 1.00 1.06E-17 1.0oE-17 1006OOE.03 6.002.03 1.001 1.21E-17; 1.21E-171 1.001
6.25E+031 1.00i 1.46E-17i 1.46E-171 1006502.03l 6.502+03l 1.00; 1.71E-17; 1.712-171 100oI6.752.03 6.7+033 1.00 1.972-17 1.972-17 1 i007.00E+031 7.WE2+03; 1.00| 2.22E-17! 2.22E-17 100l
7.25E.03l 7.25E.03! 1.0r1 2.60E-171 2.60E-17 1.00r.soE+031 7.502+03; 1.00 2.98-17 E2.98-17 1.0017.752.031 7.75E+03 1.00 3.36E-171 3.36E-17: 1x 00
6.002+031 s.OOE+03 1.oo 3.74E-17| 3.74E-17 1.00
s25E+031 8.252+03 1D.00 4.28E-17i 4.28E-17 1 00
8.5IE+031 8.50+03 * 1.00 48UE-171 4.822-17 1 00
8.752+03! 8.75E+03! 1.00 5372-171 5.37E-17 1.009.002+03! 1.71+03 1.oo 5.922-17! 5.92E-17 1 009.252+03 9.252+031 1.00 6.662-17 6.66E-17 1 00
9.502+03! 9.502+03l 1.00; 7.402-17! 7.40E-17 1.00'
9.752+03l 9.752+031 1.00i 8.142-17! 8.14E-17. 1.00
1.002+04! 1.002.04| 1.00j 3.242-18 3.24E-18i 1.00'P0210 P0210 i #ALUM iP0210 i VALUE! EVALUI 41,URANIUM- U2380.02+00 0.002+00! b0IV~I 0.002+00 0.0+00,! IOIV/0U!,

2.502+02 2 +02 l 1.00 1.0221 1.02E-21, 1.0
S.OE+021 S.OOE+02 1.0 1.02E-21i 1.02I-211 1.00
7.502+02! 7.502+02 1.oo 1D02E-211 1.02E-21!
1.002+031 1.002+03 1.00 2.592-21! 1.022-21 2.51.252+03! 1.252+03! 1.001 1.522-20! 1.022-211 14.sd .1.502+03l 1.50E+031 1.00 278E-20! 1.22-21 27.3
1.752+03 1.75E+03! 1.00 4.042-20! 1.02E21 39.72.002+031 2.00E+03, 1.00 5322-20: 1.02221 5238_ z~~~~2.25+03l 2.25E+03; 1.00 1.152-191 1.022-21' 113.39
2.50E+031 2.50E1. 1.772-19 1.022E21 174.51
2.75E+031 2.752+03 1.°°! 2.39E-19! 1.022-21 235.63
3.00E+031 3.002+031 1.00 3.02E-19I 1.02-21 297.4
3.25E+031 3.252+031 1.009 4.79E-19 4.79E-19i
3.502E+03 3.502+03! 1.00! 6.565-19; 6.6E-19' 1.00
3.752.031 3.752+03 1.00 8.33E-19! 8.33E-19, 1.00
4.002+03| 4.00E+03; 1.001 1.01E-18! l.lE-I 1.004.252.03! 4.25E+03j 1.00 1. 39E.18 E-181 1.00
4.502+03! 4.50E+03! 1.00 1.782-181 1.782-18; 1.00:_4.752+031 4.75+03 1.00| 2162-18! 2162-18; 1.00;5.002+03 5.002+03 1200 2.55-16! .55E-18 1.00.
.25E+031 5.25E+031 1.00 3.25-18! 3.25E-18 1.00

5.502+03 5.502+03 1.001 3.95E-181 3.95E-18! 1.00

7.752+031 s775+03! 1.00| 16s3-17! 1.532-17l 10!S.25E+031 6.25E+03| ~~1.00j 6.51E-18 6.1E-18 1.00!8.00E+03! 8.00E+031 1.00f 1.71-17! 1.67E-17 1. 0

8.ooE+031 8.22+03' 1.00! 1.962-17i 1.96E-171 1.00o
s~~sE~o~l 7.75Eo3 1.0 1.53E-171 1 seE-17r 1 o0 .
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i 8.50Eo+031 8.50E+o3 1.00 2.22E.171 222E-1, 1 00
t J~~~8.752.03j 8.75E+03| 1.00k Z47E-17. 2.47E-17 , 1 00'9.OE.031 9.00E+03! 1.001 2.73E-17i 2.73E-172 1.00, |_ 1 |_ B.25E403r 9.25E.031 X.00! 3.08E-171 3.OOE-I7. 1.009.50E+03! 9.SOE.031 1.00j 3.43E-17, 3.43E-17 100 1 Z .

9.75E+031 9.75E+03J 1.00i 3.78E-17, 3.78E.17 100_ l.00E.04r 1.OOE.04p 1.001 6.75E-191 6.75E19' 1.00

Page 8
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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. Simmiy 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.la
Look for the complete line of Boorum & Pease D 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.
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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 07/0 1997 at 11:04:32

Input file nam ASElA.ina

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

Transport Pathway: Ground water Usage Location: Groundwater Well

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 ------- ------- ------- ------- - -- - - - -

Ingestion:
Drinking Water 980 1.5E-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 3.9E-18 2.4E-21 2.8E-21 3.8E-18

Milk 992 2.9E-20 3.3E-20 4.5E-17 2.9E-20 3.3E-20 4.5E-17
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - -- - - - -- - - - -- - - - -- - - - -- - - - - -- - - - -- - - - - - - - - - -- -

Subtotal 1.7E-18 l.9E-18 2.6E-15 1.7E-18 l.9E-18 2.6E-15

Total 1.7E-18 1.9E-18 2.6E-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 Well

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 ------- ------- ------- ------- ------- ------- -------

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 l.1E-18 7.1E-22 8.2E-22 l.lE-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.OE-25 9.3E-25 1.3E-21 8.OE-25 9.3E-25 1.3E-21

Milk 994 3.OE-24 3.4E-24 4.7E-21 3.OE-24 3.4E-24 4.7E-21

_ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - -- - - - - -- - -_ _ _ _ _ _ _ -__ _ _ _ _ _ / _ _ _ _ - - - - - -- - - -- - --

Subtotal 3.8E-21 4.5E-21 6.lE-18V3.8E-21 4.5E-21 6.lE-18

Total 3.BE-21 4.5E-21 6.1E-18 3.8E-21 4.5E-21 6.1E-18
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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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 10/07/1998 at 15:59:57
Input file namqr'ASElA.ina

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

Transport Pathway: Ground water

~gLJ~fS Fat
T " m Fff

Usage Location: Groundwater Well

Individual Result

:al Total
fect Incid. Dose,
;k Index Rem
_ _ _ _ _ - - - - - - - - - - - - - -

Population Results
_______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
_ _ _ _ _ _ _ - - - - - - - - - - - - - -

Period
_______

Ris
Exposure Pathway
Ingestion:

Drinking Water
Leafy Vegetables
Other Vegetables
Meat
Milk
Subtotal____________

Subtotal

980 1.5E-06
C~ 4. 2E-08
996 7.5E-08
996 2.4E-09
992 2.9E-08

_ _ _ _ _ _ _ - -- - - - -

1.7E-06

1.8E-06
4. 8E-08
8. 7E-08
2. 8E-09
3. 3E-08
1._____

1. 9E-06

2. 4E-03
6. 6E-05
1. 2E-04
3. 8E-06
4. 5E-05

2. 6E-03

1. 5E-06
4.2E-08
7. 5E-08
2. 4E-09
2. 9E-08
_______

1. 7E-06

1.8E-06
4. 8E-08
8. 7E-08
2. 8E-09
3. 3E-08
1._____

1. 9E-06

2. 4E-03
6. 6E-05
1.2E-04
3. 8E-06
4. 5E-05

2. 6E-03

Total 1.7E-06 1.9E-06 2.6E-03/1.7E-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
_______________________

Fatal Total
Time Effect Incid. Dose,
Period Risk Index Rem

…__ 

_ 
_ 

_ 
_ 

-
-
-

-
-

-
-

-
-
-
-

-
-

-

-
-
-

-
-
-

-

Population Results
…______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem

…__ 

_ _ _ _ - - - - - - - - - - - - - -

Exposure Pathway
- Ingestion:

Drinking Water
Leafy Vegetables
Other Vegetables
Meat

_- Milk
…___________________

_-- Subtotal

2.3E-09
7. 1E-10

(2.9 8.2E-10
B6 8.OE-13

994 3.OE-12
_ _ _ _ _ _ 3 - -- - - - -

3.8E-09

2. 7E-09
8.2E-10
9. 5E-10
9. 3E-13
3. 5E-12
4 ____- _

4.5E-09

3.7E-06 2.3E-09
l.lE-06 7.lE-10
1.3E-06 8.2E-10
1.3E-09 8.OE-13
4.7E-09 3.OE-12

7
6.1E-06 3.8E-09

2. 7E-09
8.2E-10
9. 5E-10
9. 3E-13
3. 5E-12
4._____

4. 5E-09

3. 7E-06
1.lE-06
1. 3E-06
1.3E-09
4.7E-09

6. lE-06

_ Total 3.8E-09 4.5E-09 6.lE-06 3.8E-09 4.5E-09 6.1E-06…_______________________________________________________________________________

I

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

Transport Pathway: Ground water Usage Location: Groundwater Well

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
_ _ _ _ _ _ _ - - - - -- - - -- - - - - -- - - - -- - - -- - - - - - - - -- - - - -- - - -m

I

I

I

Exposure Pathway
Ingestion:

_ _ _ _ _

Drinking Water 984 1.9E-28 2.2E-28 3.OE-25 1.9E-28 2.2E-28 3.OE-25
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.lE-25 2.4E-25 3.3E-22 2.1E-25 2.4E-25 3.3E-22
S u b t o t a_ _ _ _ _ _ _ _ _ _ _-- - - -- -- - - - -- - l- - E-- - - - 4 E- 2 4- - - -_E-- -

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-211/3.6E-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

Time
Period

sre Pathhwav -------

Individual Result
_______________________

Fatal Total
Effect Incid. Dose,
Risk Index Rem
_ _ _ _ _ _ _ - - - - - -- - - -- - - -

Population Results
_______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
_ _ _ _ _ _ _ -- - - - - - -- - - - - -EXDOS

- Ingestion:
Drinking Water v~a 9. 6E-34 l.1E-3341.5E-30,9.6E-34 1.1E-33 1.5E-30
Leafy Vegetables 999 2.2E-30 2.5E-30 3.4E-2i 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.lE-30 1.5E-27 9.8E-31 1.lE-30 1.5E-27

_ Milk 994 1.2E-30 1.4E-30 1.9E-27 1.2E-30 1.4E-30 1.9E-27

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - -- - - - _ _ _ _ _ __--- 9 3- _ _ _ _ _ __-2 _ _ _ _ _ _ _
Subtotal 2.9E-29 3.4E-29 4.6E-26 2.9E-29 3.4E-29 4.6E-26
Total 2.9E-29 3.4E-29 4.6E-26--2.9E-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

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

Ingestion:
Drinking Water
Leafy Vegetables
Other Vegetables
Meat
Milk

____________________

1893 1.4E-33
!998 1.7E-30
998 1.9E-29

99.1.3E-30
\999 3.4E-30

2.6E-29

1.6E-33
1.9E-30
2.2E-29
1.5E-30
3. 9E-30

3. OE-29

2.2E-30 1.4E-33
2.7E-27 1.7E-30
3.1E-26 1.9E-29
2.1E-27 1.3E-30
5.4E-271 .4E-30

4.1E-26 2.6E-29

1.6E-33
1.9E-30
2.2E-29
1.5E-30
3.9E-30

3. OE-29

2.2E-30
2. 7E-27
3. 1E-26
2.1E-27
5. 4E-27
4.__-__

4. 1E-26- Subtotal

Total 2.6E-29 3.OE-29 4.1E-26 2.6E-29 3.OE-29 4.1E-26
_____________________________________________________________________________
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Health Impact Detailed Result for: URANIUM-234 from URANIUM-238

Transport Pathway: Ground water Usage Location: Groundwater Well

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect Incid. Person t
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------- -------
Ingestion:

Drinking Water 984 l.9E-16 2.2E-16 3.OE-13 l.9E-16 2.2E-16 3.OE-13 t
Leafy Vegetables 9 2.7E-13 3.lE-13 4.3E-10 2.7E-13 3.lE-13 4.3E-10
Other Vegetables 3.OE-12 3.5E-12 4.8E-09 3.OE-12 3.5E-12 4.8E-09
Meat 9 5.lE-14 5.9E-14 8.lE-11 5.lE-14 5.9E-14 8.1E-ll
Milk 2.lE-13 2.4E-13 3.3E-10 2.lE-13 2.4E-13 3.3E-10

Subtotal 3.6E-12 4.lE-12 5.7E-092 .6E-12 4.lE-12 5.7E-09

Total 3.6E-12 4.lE-12 5.7E-09 3.6E-12 4.lE-12 5.7E-09

Health Impact Detailed Result for: THORIUM-230 from URANIUM-238

Transport Pathway: Ground water Usage Location: Groundwater Well

_ Individual Result Population Results

Time atlFatal Total Fatal Total Dose, L
x w Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ----- _ ------- -------
- ~ IIngestion:,

Drinking Water $6. 3E-22 7.3E-22 1.OE-18 6.3E-22 7.3E-22 1.OE-18
Leafy Vegetables OX9.2.1E-18 2.5E-18 3.4E-15 2.lE-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
Meat 9.8E-19 l.1E-18 1.5E-15 9.8E-19 l.lE-18 1.5E-15 i '
Milk 994 1.2E-18 1.4E-18 1.9E-15 1.2E-18 1.4E-18 1.9E-15

…ubtotal 2.9E-1 3.3E-1 ----- - 3.3E-1 ----- l
Subtotal 2.9E-17 3.3E-17 4.6E-14'2.9E-17 3.3E-17 4.6E-14

Total 2.9E-17 3.3E-17 4. 6E14V"2. 9E-17 3.3E-17 4.6E-14

Health Impact Detailed Result for: RADIUM-226 from URANIUM-238

Transport Pathway: Ground water Usage Location: Groundwater Well _

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 ------- ------- ------- ------- ------- ------- --___ t
_. _ Ingestion:

Drinking Water 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.lE-14 1.9E-17 2.2E-17 3.lE-14
-_....... _Meat Z 1.3E-18 1.5E-18 2.1E-15 1.3E-18 1.5E-18 2.lE-15

Milk 4 3.4E-18 3.9E-18 5.4E-15 3. 4E-18 3.9E-18 5.4E-15 J '

--_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - -V I - - - - - - - - - - - - - - :- -

Subtotal 2.6E-17 3.OE-17 4.lE-14 2.6E-17 3.OE-17 4.lE-14 C
Total 2.6E-17 3.OE-17 4.lE-14 2.6E-17 3.OE-17 4.lE-14

!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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Case2a.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)
Run Date and time 05/ 51997 at 09:21:28
Input file nam SE2A .ina

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

Transport Pathway: Surfarp etpr Usage Location: Chapman Run upstream

I .
I Time

Period
Exposure Pathway -------
Ingestion:
Meat 270
Milk 270
Finfish 270
Shellfish 270

…__ 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -- - - - -

Individual Result
…______________________

Fatal Total
Effect Incid. Dose,
Risk Index Rem

…__ 

_ _ _ _ - - -- - - - -- - - -- -

Population Results
…______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
_ _ _ _ _ _ _ - - - - - -- - - - -- - -

1.2E-24
6. 3E-24
9.3E-22
1. lE-21
_ _ _ _

1. 4E-24
7.3E-24
1. lE-21
1.3E-21
_______

1. 9E-21
9. 9E-21
1.5E-18
1.8E-18
_ _ _ _

1.2E-24
6.3E-24
9.4E-22
1. lE-21
_ _ _ _

1. 4E-24
7. 3E-24
1. lE-21
1. 3E-21

1. 9E-21
9.9E-21
1.5E-18
1. 8E-18
_______

iC-khe-I -1
Z.1E-Zj 2.4E-21 3.3E-18 2.1E-21 2.4E-21 3.3E-18

Total 2.lE-21 2.4E-21 3.3E-18 2.lE- 2 1 2.4E-21 3.3E-18…otal- 
2.lE-21….4E 21---E 1--------.4 

-2-…-

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result
…______________________

Fatal Total
Time Effect Incid. Dose,
Period Risk Index Rem
… _ _ _ _ _ _ - - - -- -- - - -- - - - -- - - - --

Population Results
_______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
_ _ _ _ _ _ _ - - - - - -- - - - -- - -

Exposure Pathway
Ingestion:
Meat 0 0.OE+00 O.OE+OO O.OE+OO O.OE+OO O .OE+OO O. OE+OO
Mi.lk O O. OE 00 _. OE+00 O.OE+00 O.+0 __ 0.OE+00 0.DE+0OFinfish 0 O.OE+OO O.OE+OO O.OE+O0 O.OE+00 O.OE+00 O.OE+O0Shellfish 0 O.OE+OO O.OE+OO O.OE+OO O.OE+OO O.OE+00 O.OE+00_ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ __ 

_ _ __-_ 
_ _ _ _ _ _ _ _ _

Subtotal O.OE+OO O.OE+0 O.OE+OOVO.OE+00 O.OE+OO O.OE+0

Total O.OE+0O O.OE+0 O.OE+O00 O.OE+OO O.OE+OO O.OE+0O

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __cg e2 ____i __,

___ ___ __ I g tst \ (i Q ~ % c4% t A,14; i UIV#A C S
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Multimedia Environmental Pollutant Assessment System (MEPAS)MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)Run Date and time 10/071998 at 16:21:33
Input file name0S-E2A.in

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result Population Results
AN --- --- --- --- --- -- --------- _--__________-

\ A L~~J1 bFatal Total Fatal Total Dose,Time Effect Incid. Dose, Effect Incid. PersonPeriod Risk Index Rem Risk Index RemExposure Pathway ------- ------- ------- ------- ------- ____ _ -_Ingestion:
Meat 26 1.2E-12 1.4E-12 1.9E-09 1.2E-12 1.4E-12 1.9E-09Milk 260 6.3E-12 7.3E-12 9.9E-09 6.3E-12 7.3E-12 9.9E-09Finfish 260 9.)E-10 l.lE-09 1.5E-06 9.4E-10 l.lE-09 1.5E-06Shellfish 1: lE-09 1.3E-09 1.8E-06 l.lE-09 1.3E-09 1.8E-06

Subtotal 2.lE-09 2.4E-09 3.3E-06 2.lE-09 2.4E-09 3.3E-06

Total - 2.lE-09 2.4E-09 3.3E-06 2.lE-09 2.4E-09 3.3E-06

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 Incid. Dose, Effect Incid. PersonPeriod Risk Index Rem Risk Index RemExposure Pathway ------- ------- ------- ------- ------- ------- -------Ingestion:
Meat 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00Milk 0 O.OE+00 O.OE+00 O.OE+00 O.OE+0O O.OE+00 O.OE+00Finfish 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00Shellfish 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00Subtotal___________ ___ --- E-------- ------- ------- ------- 7------E+ - -- E--Subtotal O.OE+OO O.OE+OO O.OE+OO O.OE+OO O. OE+00 O.OE+OO

7

-iI

14
-4~ .~

r~~~"ii
-- - -- - -- - --_;It~~~[~j
-- --- - -- -4 1 loa

Total
- - - - -- - - O.OE+00 O.OE+00 O.OE+O0 O.OE+00 O.OE+00 O.OE+00…________________________________________________________________

-
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------------------ a
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--------------------- j,:
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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 Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- -
Ingestion:

Meat 330 l.lE-27 1.3E-27 1.7E-24 l.lE-27 1.3E-27 1.7E-24
Milk 300 2.5E-27 2.9E-27 4.OE-24 2.5E-27 2.9E-27 4.OE-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_________E-- --- E --- --- E --- ------- --- E --- --- E ---
Subtotal 4.9E-22 5.7E-22 7.8E-19 5.OE-22 5.8E-22 7.9E-19

Total 4.9E-22 5.7E-22 7.8E-19V5.OE-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,
Paae 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 Incid. Dose, Effect Incid. Person

Period Risk Index Rem Risk Index Rem
Exposure Pathway ------- ------- ------- ------- ------- ------- -------
Ingestion:

Meat 9750 l.OE-28 1.2E-28 1.6E-25 i.OE-28 1.2E-28 1.6E-25
Milk 9750 5.3E-28 6.2E-28 8.5E-25 5.3E-28 6.2E-28 8.5E-25

- Finfish 9750 7.9E-26 9.2E-26 1.3E-22 8.OE-26 9.3E-26 1.3E-22
Shellfish 9720 9.5E-26 l.lE-25 l.5E-22 9.6E-26 l.1E-25 1.5E-22

- Subtotal 1.7E-25 2.OE-25 2.8E-22/1.8E-25 2.OE-25 2.8E-22

Total 1.7E-25 2.OE-25 2.8E-22 1.8E-25 2.OE-25 2.8E-22
…__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _- _

__________________________________________________ ~~~~~I
I

I

_________________________________________________. i
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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 Incid. Dose, Effect Incid. PersonPeriod Risk Index Rem Risk Index RemExposure Pathway ------- ------- ------- Rem L!Ingestion: 

---- - -Meat l.lE-15 1.3E-15 1.7E-12 l.lE-15 1.3E-15 1.7E-12Milk j280J2.5E-15 2.9E-15 4.OE-12 2.5E-15 2.9E-15 4.0E-12__ Finfish > 8.2E-11 9.5E-11 1.3E-07 8.3E-11 9.6E-11 1.3E-07 *Shellfish 480 4.lE-10 4.8E-10 6.5E-07 4.lE-10 4.8E-10 6.6E-07_ 
------- ------- ------ 

- - -- -Subtotal 
4.9E-10 5.7E-10 7.8E-07 5.OE-10 5.8E-10 7.9E-07

Total 
4.9E-10 5.7E-10 7.8E-07 O.0E-10 5.8E-lO 7.9E-07

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,
Period Risk Index Rem Risk Index RemExposure Pathway -- - - -- - - -- - - -- - - -- - - - - - - - - - --Ingestion:

Meat 9660 l-SE-16 1.2E-16 1.6E-10 9.6E-I4 I 1 3.2E- .- lO3- Milk 940 5. 3E-16 6.2E-16 1.El .E-662- 6 .E-13- ~~ 9;5E~~l4 lJE~~~d3 lS.El13 53E-16 6.2E-16 8.5E.-13Finfish 940 7.-9E-14 9.2E-14 1.3E-10 8.OE-14 9.3E-14 1.3E-l10jiShellfish
- S u b t o t a l 1~~0 . 7E -1 3 2 .0E -1 3 2. 8E -1 0 1. 8E -1 3 2 .0E -1 3 2. 8E -1 0

Subtotal

- Total 1.7E-13 2.0E-13 2.8E-10 1-8E-13 2.0E-13 2.8E-10

_ ~~~~~~~~~~~~~-------------- 
--,4'

_ ._ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~------------- --:- .V- !.

- _ -
# f
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IFinal comparison of *.WCF files for JPG High dose test case that was run

-=== -- Nusing comparable parameter selections under mass partitioning and no j _

tmass partitioning source te options (internal code consistency check_ (PAL 101 1398)) I

WATERBORNE COMPONENT of the Multimedia Environmental I I I
Pollutant Assessment System (MEPAS): Models the j jT

movement of chemicals and radionuclides through vadose j_ _

zone, saturated zone, surface watr, and wetlands media. i_ i

Pacific Northwest National Laboratory
Operated for the U.S Department of Energy ii

by Battelle Memorial Institute
P.O. Box 999 1 j _

Richland, Washington 99352 _ _ i

Run Name: | WHFDUI-jI
Run Performed: 8 10:44:531 i i

mbtime non o t conc mfon I 'll tIioi
GWFence l&to Aquifer |

URANIUM4 U238 jg/mL or p 411 8j

1.53E+02i 1.53E+02 1 1.00 o.ooE+ool 0.OIE+00I #DIV/01_ _

2.77E+02: 2.77E+02 1.00 3.OOE-051 2.98E-05i 1.011 | _

4.02E+021 4.01E+02 1.00 2.17E-031 2.16E-03j 1.00i

5.26E+02i 5.25E+02 1.00 5.40E-031 5.40E-031 1.001

6.50E+021 6.50E+021 1.00 5.77E-031 5.78E-03! 1.001 '

7.74E+021 7.74E+02 1.00 5.78E-03| 5.78E-031 1.00 1

8.98E+02; 8.98E+02 1.00 5.78E-031 5.78E-031 1.00j
1.02E+031 1.02E+03 1.00 5.78E-031 5.78E-031 1.001 _ 1

1.15E+031 1.15E+03 1.00 5.78E-03 5.78E-031 1.00i j

1.27E+03! 1.27E+03 1.001 5.78E-03 5.78E-031 1.001
1.40E+031 1.39E+03j 1.00 5.78E-031 5.78E-031 1.001 j
1.52E+031 1.52E+03 1.00j 5.78E-03i 5.78E-031 1.001 j

1.64E+03, 1.64E+03 1.00 5.78E-03! i5.78E-031 1.00. !__ j

1.77E+031 1.77E+03 1.00 5. 5.78E-j 5.78E-03 1.00 j _ I

1.89E+031 1.89E+03 1.00 5.78E-031 5.78E-03 1.001 1 _ j

2.02E+03i 2.02E+03i 1.00 5.78E-031 5.78E-03 1.00
2.14E+031 2.14E+031 1.001 5.78E-03i 5.78E-03 1.001 |

2.27E+031 2.26E+031 1.001 5.78E-031 5.78E-03 1.001 j

2.39E+031 2.39E+03 1.00j 5.78E-03! 5.78E-03 1.001 | _

2.51E+031 2.51E+03 1.00j 5.78E-03 5.78E-03j 1.00! j i

2.64E+03: 2.64E+031 1.001 5.78E-031 5.78E-031 1.001 ___

2.76E+031 2.76E+03i 1.001 5.78E-03i 5.78E-03i 1.001 1

2.89E+031 2.88E+031 1.00j 5.78E-031 5.78E-031 1.001 |

3.01E+03! 3.01E+03j 1.00j 5.78E-03' 5.78E-031 1.00!

3.13E+031 3.13E+03j 1.00 5.78E-031 5.78E-031 1.001 ! |

3.26E+03i 3.26E+03j 1.00! 5.78E-031 5.78E-031 1.00!

3.38E+03' 3.38E+03 1.00' 5.78E-03! 5.78E-03' 1.00~

I

I

I

r f % ��t\ . 1,4-4w(�.Yk
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3.51E+031 3.50E+03j 1.00j 5.78E-031 5.78E-031 1.00:
3.63E+031 3.63E+03 1.00 5.78E-031 5.78E-03i 1.00i
3.76E+031 3.75E+03 1.00 5.78E-03i 5.78E-031 1.001
3.88E+031 3.88E+03 1.00 5.78E-03 5.78E-03 1.001
4.OOE+031 4.OOE+03 1.00 5.78E-03! 5.78E-03; 1.00
4.13E+031 4.13E+03 1.00 5.78E-03' 5.78E-03i 1.001
4.25E+031 4.25E+03 1.00 5.76E-031 5.78E-031 1.001
4.38E+03: 4.37E+03 1.00 5.49E-03 5.78E--0 0.9
4.50E+031 4.50E+03 1.00 4.74E-03 5.78E-0I 0.82i
4.63E+031 4.62E+03j 1.00 3.81E-03, 5.78E-0 0.66
4.75E+031 4.75E+03| 1.001 2.86E-03, 5.78E-03| 0.50
4.87E+031 4.87E+031 1.001 1.92E-031 5.78E-0 0.33
5.OOE+031 4.99E+03i 1.001 9.79E-04 5.03E-0 0.19
5.12E+031 5.12E+031 1.001 1.89E-041 1.20E-03 0.1

TH234 ,TH234 #VALUE! ITH234 TH234 #VIE 41 URANIUM-U238
O.OOE+00 2.76E+01 O.OOj O.OOE+00 O.OOE+00, #DIV/0!

1.28E+02 1.55E+0, 0.9 O.OOWE-0; 5.7E-0 1
2.56E+02; 2.82E+0. 0.91 2.49E-05! 1.15E-03 1.00
3.84E+02 14.30E+0. 0.94 1.87E-03 2.38E-03 1.00.
12E+021 5.3E+0; 0.95 5.05E-03,; 5.44E-03 00

6.40E+02i 6.56E+0; 0.96 5.75E-03i 5.78E-0 3 009
7.68E+02 1 7.9E+0; 0.97 5.78E-03, 5.78E-03 1
8.96E+021 9.18E+0; o.9e 5.78E-031 5.78E-03j 1.00

1.02E+03j 1.05E+0: 0.9 5.78E-03 5.78E-03. 1.00!
1.15E+031 1.17E+03 0.9 5.78E-031 5.78E-03i 1.00
1.28E+03! 1.30E+0: 0.9 5.78E-03; 5.78E-03! 1.00.

2.41E+031 1.43E+03 0.9 5.78E-03 5.78E-031 1.00|
1.54E+031 1.56E+03 0.9 5.78E-03 5.78E-031 1.00!

T.67E+03 1.768E+0.31 0.9 5.78E-03, 5.78E-03, 1.00:
1.79E+03j 1.81E+03 0.90 5.78E-03' 5.78E-03 1.00;
1.92E+03 ! 1.94E+03 0.9.1 5.78E-03 5.78E-03 1.00
2.05E+031 2.06E+03 100 5.78E-03; 5.78E-03! 1.00!
2.18E+031 2.19E+0 100 5.78E-03 5.78E-031 1.00!

2.31E+031 2.32E+031 1009. 5.78E-03 5.78E-03! 1.0011
3.33E+031 2.45E+0.1 1.00 5.78E-03' 5.78E-03 1.00!

3.56E+03, 2.57E+03 1.00i 5.78E-03i 5.78E-03! 1.00
2.69E+03i 3.0E+031 1.001 5.78E-03' 5.78E-031 1.00:

2.82E+03j 2.3+| * .578E-03! 5.78E-03 1.00i
2.95E+03! 2.95E+03 1.00i 578E-03;! 5.78E-03, 1.00 j

3.07E+031 3.08E+03~ 1.001 5.78E-03: 5.78E-031 1.001 i

3.20E+03j 3.21E+03 1.00! 5.78E-03! 5.78E-031 1.001
3.33E+031 3.34E+03i 1.001 5.78E-03. 5.78E-03! 1.001

3.46E+031 3.46E+03' I,001 5.78E-031 5.78E-031 1.00ij
3.9E+03' 3.59E~+03 1.00j 5.8- .8-031 1.0 A

3.71E+031 3.72E+031 1.00i 5.78E-031 5.78E-03, 1.00
3.84E+031 3.85E+03i 1.00i 5.78E-03'~ 5.78E-03 1.001 !

3.97E+03j 3.97E+03| 1.00i 5.78E-03. 5.78E-031 1.00,
4.10E+031 4.10E+03 1.00j 5.78E-03' 5.78E-03i 1.001

4.23E+03' 4.23E+03i 1.00! 5.77E-03 5.78E-03! 1.00.

I,'
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4.35E+03 4.35E+03 1.001 5.54E-031 5.78E-03 0.96
4.48E+031 4.48E+03 1.00o 4.86E-03i 5.78E-03 0.84
4.61E+031 4.61E+03 1.00j 3.92E-031 5.78E-03 0.68
4.74E+03i 4.74E+03 1.00o 2.95E-031 5.78E-03 0.51
4.87E+03i 4.86E+03 1.00 1.98E-031 5.78E-03 0.34
4.99E+031 4.99E+03 1.00 1.O0E-03i 5.05E-03 0.20 _

5.12E+03 5.12E+03 1.00 1.89E-041 1.20E-03 0__.16 JI

U234 U234 #VALUE! U234 jU234 I#VALUEI 41 1URANIUM4U238
O.OOE+00 I 2.76E+01 0.00 O.OOE+00 O.OOE+00 I #DIV/OI I F i
1.28E+02 1.55E+02 0.83 0.OOE+00I 3.46E-10 i.00
2.56E+02j 2.82E+02 0.91 1.96E-08| 1.10E-07 0.181
3.84E+021 4.09E+02 0.94 1.90E-061 2.41E-0 0.791
5.12E+02' 5.37E+02 0.95 5.13E-061 5.52EA 0.931 i
6.40E+021 6.64E+02 0.96 5.83E-061 5.87E:M 0.99!
7.68E+02! 7.91E+02 0.97 5.87E-061 5.87E-06 1.00_
8.96E+021 9.18E+02 0.98 5.87E-061 5.87E-06i 1.00 F
1.02E+031 1.05E+03 0.98 5.87E-061 5.87E-061 1.001
1.15E+031 1.17E+03 0.98 5.87E-06j 5.87E-061 1.00!
1.28E+031 1.30E+03 0.98 5.87E-061 5.87E-061 1.00i i
1.41E+031 1.43E+03 0.99 5.87E-061 5.87E-061 1.001 i_ !
1.54E+031 1.56E+03 0.99 5.87E-061 5.87E-061 1.001
1.67E+031 1.68E+03 0.99 5.87E-061 5.87E-061 1.001
1.79E+031 1.81E+03 0.99 5.87E-06j 5.87E-06i 1.001 i I
1.92E+031 1.94E+03 0.99 5.87E-06i 5.87E-061 1.001
2.05E+031 2.06E+03 0.991 5.87E-061 5.87E-061 1.00!
2.18E+031 2.19E+03 0.99 5.87E-06i 5.87E-061 1.00!
2.31E+031 2.32E+03 0.99 5.87E-061 5.87E-061 1.00!
2.43E+031 2.45E+03 1UU 5.87E-06 5.87E-061 1.001 I _

2.56E+03i 2.57E+031 1.00 5.87E-061 5.87E-061 1.00i _ i
2.69E+031 2.70E+03j 1.00 5.87E-06i 5.87E-06i 1.001
2.82E+031 2.83E+031 1.00! 5.87E-061 5.87E-061 1.001 1
2.95E+03i 2.95E+03i 1.00* 5.87E-061 5 87E-061 1.001 _

3.07E+031 3.08E+031 1.00i 5.87E-061 5.87E-061 1.001 ____

3.20E+031 3.21E+03| 1.001 5.87E-06! 5.87E-06| 1.00! i I
3.33E.031 3.34E+031 1.001 5.87E-061 5.87E-061 1.00
3.46E+031 3.46E+03! 1.00! 5.87E-06j 5.87E-06| 1.00i
3.59E+031 3.59E+031 1.00 5.87E-061 5.87E-061 1.00!
3.71E+03j 3.72E+031 1.001 5.87E-06i 5.87E-06j 1.001
3.84E+031 3.85E+031 1.00 5.87E-061 5.87E-061 1.00
3.97E+031 3.97E+03i 1.00 5.87E-06i 5.87E-061 1.00i
4.1OE+031 4.10E+03j 1.00 5.87E-061 5.87E-061 1.00!
4.23E+031 4.23E+03j 1.00 5.86E-061 5.87E-061 1.001
4.35E+03i 4.35E+03 1.00 5.62E-06i 5.87E-06 - -u96_ i

4.48E+031 4.48E+03i 1.00 4.93E-061 5.87E-06 0.84 1
4.61E+031 4.61E+03| 1.00j 3.98E-06i 5.87E-06 0.68
4.74E+03 4.74E+03 1.00 3.00E-06i 5.87E-06 0.51
4.87E+031 4.86E+031 1.00j 2.01 E-06 i 5.87E-061 0.34
4.99E+03 4.99E+03i 1.00i 1.02E-06! 5.13E-06 0.20 _

5.12E+03' 5.12E+031 1.001 1.92E-07 1.22E-06 0.16

I

I

I
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TH TH230 jA TH230 T1H-230 #VALUEI 41;URANIUM.U238
0.00E+00, 2.76E+01 0. 0.00E+00' O.OOE+00: #DIV/0! .1.282+02! 1.55E+02 0.83 0.OOE+00 4.31E-13 0.00:
2.56E+021 2.82E+02 0.91 2.44E-11' 1.70E-10 0.14; .3.84E.021 4.09E+ 0.94 3.05E-09 3.88E-09 0.79 :
5.122+02; 5.37E+0 0 9.95 8.26E-09 8.89E-09 0.93.
6.40E+02! 6.64E+0; 0.96 9.40E-09 9.45E-09 0.99 ,7.68E+02 7.91E+0 0.97 9.45E-09 9.46E-09;
8.96E+021 9.18E+0 0.98 9.45E-09 9.46E-09' 1.00
1.02E+03' 1.05E+0 0.98 9.45E-09 9.46E-09 1.00
1.15E+03' 1.17E+0; .9 9.45E-09 9.46E-09; 1.00
1.28E+03: 1.30E+03 0.9 9.45E-09 9.46E-09 1.00
1.41E+031 1.43E+0: 0.9 9.45E-09 9.46E-09' 1.00 _ L_1.54E+03' 1.56E+0 0.9 9.45E-09 9.46E-09 1.00 .'* I1.67E+03 1.682+03 0.99 9.45E-09 9.46E-09 1.00 :_ _ _,,
1.792+03' 1.81E+0 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 0.999 9.452-09 9.46E-09 1.00
2.18E+03; 2.19E+0. 0.959 9.45E-09 9.46E-09' 1.00
2.31E+03; 2.32E+0 0.99 9.45E-09 9.46E-09' 1.00
2.43E+031 2.45E+031 1.01 9.45E-09 9.46E-09* 1.00'
2.562+031 2.57E+031 1.00! 9.45E-09 9.46E-09, 1.00 . 72.69E+031 2.70E+03j 1.00' 9.45E-09 9.46E-09 1.00
2.82E+03, 2.83E+031 1.00i 9.45E-09 9.46E-09 1.00 , _ ____
2.95E+03' 2.95E+031 1.001 9.45E-09 9.46E-09 1.00

3.972+03 1 3.98E+03i 1.001 9.45 E-09 9.46E-09' 1.00 .
3.33E+03 3.34E+031 1.001 9.45E-09 9.46E-09 1.003E+031 3.232.03i 1.00i 9.432-09 9.46E-09 1.00, ' _ _ _352+0 I 3.59E+031 1.00' 9.45E-09 9.46E-09 1.003.71+03 3.72E+031 1.00; 9.452-09 9.46E-09 1.004.84E+03: 3.85E+031 1.00; 9.45E-09 9.46E-09 0.683.97E+03; 3.97E+031 1.00 .9.5-099.46E-09' 1.00,. N4.10E+031 4.10E+031 1.001 9.45E-09 9.46E-09 1.00.4.23E+03! 4.23E+031 1.00i 9.43E-09: 9.46E-09' 1.00;.,

4.35E+031 4.35E+03i 1.001 9.06E-09 9.46E-09 0.344.8+014.48E+03j 1.001 7.95E0 9.46E-09 0.4,.
46E0 4.61E+01 10164E0 9.46E-09 06

I.4+014.74E+03i 1.001 4.83E-09 9.46E-09 05 
4t4.7+3 4.86E-+03 i 1.00j 3.23E-09 9.46E-09 0.4;

4.99E+031 4.99E+031 1.001 1.65E-09 8.26E-09 0.20
5.12E+03i 5.122+03 1.00! 3.09E-10 1.97E-09 0.16 . _ _RRA226 iRA226 i #V RA226 RA226 #VALUE! 41 URANIUM.U238
O.OOE+00 2.76E+01 0.00.0+00, O.OOE+00 #IV10! j__;_ -_1.28E+021 1.552+02 0.831 .00E+00 1.68E-14 0.oo00 : |
2.56E+021 2.82E+02 091 9.49E-13' 8.13E-121 0.12
3.842+021 4.092+02 | 0.94 1.52E-10 1.93E-10, 0.79
5.12E+02i 5.372+02A 1 0.95 4.112-10E 4.42E-101 0.9 _6.402+02 6.64E+02 | 0.96 4.67E-10 4.702-10. 0.9

.r

_ I_
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7.68E+021 7.91E+02 0.97 4.70E-101 4.70E-10 1.00i I

8.96E+021 9.18E+02 0.98 4.70E-10i 4.70E-10 1.001

1.02E+03| 1.05E+03 0.98 4.70E-101 4.70E-10 1.001

1.15E+031 1.17E+03 0.98 4.70E-10I 4.70E-10I 1.001 I |

1.28E+031 1.30E+03 0.98 4.70E-101 4.70E-10j 1.00! _

1.41E+031 1.43E+03 0.99 4.70E-101 4.70E-10 1.001 !

1.54E+03| 1.56E+03 0.99 4.70E-10 4.70E-10 1.00, ___

1.67E+03j 1.68E+03 0.99 4.70E-10j 4.70E-10 1.00 I j

1.79E+03 i.81E+03 0.99 4.70E-10I 4.70E-10 1.001

1.92E+031 1.94E+03 0.99 4.70E-I0 4.70E-10 1.00

2.05E+031 2.06E+03 0.99 4.70E-101 4.70E-101 1.00.

2.18E+03 2.19E+03 0.99 4.70E-101 4.70E-101 1.00,

2.31E+03i 2.32E+03 0.99 1 4.70E-101 4.70E-101 1.00, _ I

2.43E+031 2.45E+031 . 4.70E-101 4.70E-101 1.00:

2.56E+031 2.57E+03i 1.00 4.70E-101 4.70E-101 1.00:

2.69E+03i 2.70E+031 1.00 4.70E-10i 4.70E-10 i.0:I

2.82E+03i 2.83E+031 1.00 4.70E-101 4.70E-101 1.00

2.95E+031 2.95E+03| 1.00 4.70E-10j 4.70E-10! 1.00'

3.07E+031 3.08E+031 1.00 4.70E-10j 4.70E-101 1.00

3.20E+03 3.21E+03 1.00 4.70E-10 4.70E-10 1.00

3.33E+03 3.34E+03j 1.00 4.70E-101 4.70E-10 1.00

3.46E+03 1 1.00 4.70E-10i 4.70E-10 1.00

3.59E+03i 3.59E+03 1.00 4.70E-101 4.70E-10! 1.00

3.71E+031 3.72E+03 1.00 4.70E-101 4.70E-10 .00

3.84E+031 3.85E+03 1.00 4.70E-10i 4.70E-10I 1.00:

3.97E+03i 3.97E+03 0.99 4.7 4.70i 4.70E-10 1.00

4.10E+03| 4.10E+03i 1.00 4.70E-101 4.70E-10I 1.00

4.23E+03 4.23E+031 1.00 4.69E-10i 4.70E-10i 1.00

4 -.35E+031 4. 35E + 03j 1.00O 4.50E-10i 4.70E-10 .l i j

4.483E+03 4.4E+03| 1.00 3.95E-10j 4.70E-10 00 !

4.61E+03j 4.61E+031 1.00 3.19E-10i 4.70E-10 00

4.74E+03i 4.74E+03i 1.00 2.40E-10i 4.70E-10 0.1

4.87E+031i 4.86E+031i 1.00 1.61 Ef-10 ! 4.70E~-10 03

4.99+03 4.9E+31 1.00 8.19E-11, 4.11E-10 02

5.2+0i5.12E+031 1.00 1.54E-111 9.79E-11 0.6j

RN222 |RN22 1 #VAUEI RN222 iRN222 #VALUE!' 41 1URANIUM-U238

O.OOE+OO} 1.11E+0i 1 O.OOE+O0i O.OO+O ,DVO -

1.28E+2 1.39+0: 09 O.OOE+00 .4E1 0.00.1
2.56E0 26E; 0.96 9.9-3 7.13E-12 0.13 | i i

3.84E+02i 3.-94E+0: 0.97 1.52E-10i 1.71E-1C 0.89|

5.12E+02j1 5.~22E+0; 0.98 4.11E-101 4.13E-1C0
6.0E021j 6.49E+0; 0.99 4.67E-101 4.67E-10 1.00 1

7.68E+02j 7.77E+0: O.9!i 47E1i.0E-101 i.00,

8.96E+021 9.0E+0: 0.9! 4.7E-10i 4.70E-0j 1.00,

1.02E+0 10E: 0.99 4.70E-101 4.70E-10 1.001

1.15E+03i 1.16E0. 0.9!4.70E-10 ! 4.70E-101 10

1 28E+03 1.29E+0 0.99 i4.70E-1 01 4.70E-10i 1.00j j

1 41E+03i 1.4E+0. 1.00 4.7E-10 4.70E-10i I.00

1.54E+031 1.54E+03 i 1.00 i .70E-10 4.70E-101 1.00
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1.67E+031 1.67E+031 1.00; 4.70E-10 4.70E-101 1.00
1.79E+03i 1.80E+03i 1.00 4.70E-10: 4.70E-101 1.00
1.92E+031 1.93E+03| 1.001 4.70E-10' 4.70E-10i 1.00. j
2.05E+03T 2.05E+03F 1.001 4.70E-10' 4.70E-101 1.00
2.18E+031 2.18E+03 1.001 4.70E-10. 4.70E-101 1.00, : !
2.31E+03: 2.31E+03 1.00| 4.70E-10 4.70E-101 1.00 ' I
2.43E+03! 2.44E+03 1.00! 4.70E-10 4.70E-10i 1.00
2.56E+031 2.56E+03 1.001 4.70E-10 4.70E-10i 1.00

I

2.69E2.6i 2.69E+03| 1.00j 4.70E-10 4.70E-101 1.00
2.82E+03! 2.82E+03i 1.00; 4.70E-10 4.70E-10' 1.00
2.95E+031 2.95E+031 1.00i 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+031 3.20E+03j 1.00i 4.70E-10 4.70E-10 1.00
3.33E+03i 3.33E+031 1.001 4.70E-10 4.70E-10 1.00'
3.46E+03i 3.46E+031 1.001 4.70E-10 4.70E-10' 1.00
3.59E+03; 3.59P+031 1.001 4.70E-10 4.70E-10, 1.00
3.71 E+03! 3.71 E+031 1.001 4.70E-10 4.70E-10. 1.00
3.84E+03, 3.84E+031 1.001 4.70E-10 4.70E-10 1.00
3.97E+0i 3.E+0 1.00 .70E-10 470E-10: 1.00
4.10E+03j 4.10E+03i 1.00; 4.70E-10 4.70E-10: 1.00,
4.23E+03i 4.22E+03i 0.90, 4.69E.10 4.70E-10 1.00
4.35E+031 4.35E+03j 1.00. 4.50E-10 4.70E-210:I U.
4.48E+031 4.48E+031 I.00. '.95E-10 4.70E-10 0.84
4.61 E+031 4.61 E+031 1.00i 3.19E-10 4.70E-10- ~0.68 .
4.74E+031 4.74E+03 1.001 2.40E-10 4.70E-10 ~0.51
4.87E+03!I 4.86E+03 1.0 .1E-10 4.70E-10. ~0.34f
4.99E+03j 4.99E+03j - 1.00!1 8.19E-11I 4.11E-101 0.20
5. 12E+03!~ 5.12E+031 1.001 1.#4E-11I 9.79E-11A 0. 16

PB210 I PB21 0 ! #VALUEI IPB210 PB210 *VLU!- 41 URANIUM-U238
O.OOE+00' 1.11E+Olf _ O.Ot O.OOE+OO' O.-OOE+OO. *DI GL
1~.28E+O2Y 1.39E+O 0.9; O.OOE+OO 1.06E-14 oo
2.56E+02, 2.66E+O:1 om9^ 6.88E-13 5.48E-2 01
3.84E+02, 3.94E+02 0.97 1.18E-10 1.33E-10 0.89
5.12E+02M 5.22E+02 0.9 3.19E-10 3.21E-10
6.40E+021 6.49E+02 0.9 3.63E-10 3.62E-10! 1.00C
7.68E+021 7.77E+02 0.9 3.65E-10 3.65E-10i 1.00:
8.96E+02. 9.05E+02 0.99 3.65E-10 3.65E-10i 1.001
1.02E+031 1.03E+03 0.99 3.65E-10. 3.65E-101 1.001
1.15E+031 1.16E+03 0.99 3.65E-10' 3.65E-10i 1.001
1.28E+03, 1.29E+03 0.99 3.65E-10' 3.65E-10! 1.001
1.41E+03 1.42E+03 l.OO 3.65E-10' 3.65E-10! 1.00i
1.54E+03! 1.54E+03i 1.001 3.65E-10 3.65E-101 1.00
1.67E+031 1.67E+031 1.00, 3.65E-10 3.65E-101 1.00;
1.79E+031 1.80E+031 1.00! 3.65E-10 3.65E-10i 1.00,
1.92E+031 1.93E+03i 1.00i 3.65E-10 3.65E-101 1.00.
2.05E+03! 2.05E+031 1.001 3.65E-10i 3.65E-10i 1.001
2.18E+03: 2.18E+03i 1.001 3.65E-10, 3.65E-10j 1.00!
L-Y3I . u3 I1L t+US! 1.001 3.65E-10' 3.65E-101 1.00
2.43E+03. 2.44E+031 1.00 3.65E-10 3.65E-10i 1.00!
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2.56E+031 2.56E+031 1.001 3.65E-10! 3.65E-101 1.001
2.69E+03 1 2.69E+03 1.001 3.65E-101 3.65E-10; 1.00i
2.82E+031 2.82E+03 1.001 3.65E-10! 3.65E-101 1.001
2.95E+03j 2.95E+031 1.001 3.65E-10! 3.65E-10; 1.001
3.07E+031 3.08E+031 1.001 3.65E-10; 3.65E-101 1.00!
3.20E+031 3.20E+031 1.001 3.65E-10; 3.65E-10| 1.00:
3.33E+031 3.33E+031 1.00 3.65E-101 3.65E-10; 1.oo0
3.46E+03; 3.46E+031 1.00 3.65E-10! 3.65E-10i 1.OO
3.59E+031 3.59E+031 1.00 3.65E-101 3.65E-10 1.00,
3.71E+031 3.71E+031 1.00 3.65E-10i 3.65E-10| 1.001
3.84E+031 3.84E+031 1.00! 3.65E-10 3.65E-101 1.00
3.97E+031 3.97E+03 1.001 3.65E-101 3.65E-10; 1.00j
4.10E+03: 4.10E+031 1.001 3.65E-10: 3.65E-101 1.00
4.23E+031 4.22E+031 1.001 3.64E-10; 3.65E-10; 1.00
4.35E+03j 4.35E+031 1.001 3.50E-10: 3.65E-10 0.96
4.48E+031 4.48E+031 1.001 3.07E-10; 3.65E-10 0.84
4.61E+031 4.61E+03; 1.001 2.48E-10: 3.65E-10 0.68
4.74E+O031 4.74E+03; 1.00 1.86E-10I 3.65E-10 0.51
4.87E+031 4.86E+031 1.00 1.25E-101 3.65E-10 0.34 I
4.99E+03j 4.99E+031 1.00 6.36E-11; 3.19E-10 0.20
5.12E+031 5.12E+031 1.00 1.19E-111 7.60E-11 0.161

Bl210 IBI210 I #VALUEI 1Bl210 IBI210 #VALE 41 URANIUM.U238
O.OOE+Ool 1.11E+01 0.0 O.00E+00I O.OOE+00I #DIV/01
1.28E+02! 1.39E+02: 0.92 O.0E+0OOI 1.06E-14 0.00)
2.56E+02: 2.66E+02. 0.96 6.88E-131 5.48E-12 0.13)
3.84E+02: 3.94E+02! 0.97 1.18E-101 1.33E-10 0.899
5.12E+O21 5.22E+02 0.98 3.19E-101 3.21E-10 0.99
6.40E+02: 6.49E+02 0.99 3.63E-10! 3.62E-10 1.00
7.68E+02; 7.77E+02 0.99 3.65E-101 3.65E-101 1.00
8.96E+02! 9.05E+02 0.99 3.65E-10: 3.65E-101 1.00
1.02E+03, 1.03E+03 0.99 3.65E-101 3.65E-101 1.00
1.15E+031 1.16E+03 0.99 3.65E-101 3.65E-10j 1.00
1.28E+03 1.29E+03 0.99 3.65E-10; 3.65E-101 1.00
1.41E+031 1.42E+031 1 3.65E-101 3.65E-101 1.00
1.54E+03; 1.54E+031 1.001 3.65E-101 3.65E-101 1.00
1.67E+031 1.67E+031 1.001 3.65E-101 3.65E-101 1.00
1.79E+031 1.80E+03; 1.001 3.65E-10' 3.65E-101 1.00
1.92E+03, 1.93E+031 1.00j 3.65E-10i 3.65E-10i 1.00
2.05E+031 2.05E+03 1.00i 3.65E-101 3.65E-101 1.00
2.18E+03 2.18E+03 1.001 3.65E-101 3.65E-101 1.00
2.31E+03 2.31E+031 1.001 3.65E-101 3.65E-10! 1.00
2.43E+03j 2.44E+031 1.001 3.65E-10: 3.65E-101 1.00
2.56E+031 2.56E+031 1.001 3.65E-10; 3.65E-10! 1.00
2.69E+031 2.69E+031 1.001 3.65E-10; 3.65E-10 1.00;
2.82E+O3j 2.82E+031 1.001 3.65E-10: 3.65E-101 1.00
2.95E+03, 2.95E+031 1.001 3.65E-101 3.65E-101 1.00
3.07E+03 3.08E+03j 1.00j 3.65E-101 3.65E-10; 1.00
3.20E+O3j 3.20E+O31 1.00; 3.65E-10! 3.65E-101 1.00j !
3.33E+O3 3.33E+O3j 1.00; 3.65E-10' 3.65E-10 1.00
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3.46E+03! 3.46E+03i 1.001 3.65E-10 3.65E-101 1.00
3.59E+031 3.59E+03 *1.001 3.65E-10i 3.65E-10i 1.00
3.71E+03' 3.71E+03i 1.001 3.65E-10. 3.65E-10i 1.00
3.84E+03i 3.84E+031 1.001 3.65E-10 3.65E-10i 1.00
3.97E+03! 3.97E+03i 1.001 3.65E-10. 3.65E-101 1.00
4.10E+03i 4.10E+03i 1.00! 3.65E-10 3.65E-10i 1.00
4.23E+031 4.22E+03 1.00j 3.64E-10' 3.65E-10, 1.00
4.35E+03 4.35E+031 1.00j 3.50E-10 3.65E-10
4.48E+03i 4.48E+03i 1.00! 3.07E-10 3.65E-10 0.84
4.61E+03i 4.61E+031 1.00i 2.48E-10 3.65E-10 0.68
4.74E+031 4.74E+03i 1.00i 1.86E-10 3.65E-10 0.51
4.87E+031 4.86E+03' 1.001 1.25E-10 3.65E-10 0.
4.99E+031 4.99E+031 1.00i 6.36E-11 3.19E-10 0.2
5.12E+031 5.12E+03i 1.00! 1.19E-11 7.60E-11 0 1
P0210 P0210 II#VALUEI P0210 P0210 #VALUE! 41 URANIUM-U238
0.OOE+00' 1.11E+01 0.OOE+00' 0.OOE+00 #DIV/0!
1.28E+021 1.39E+0; 0.92 O.OOE+00 1.05E-14 .00
2.56E+02i 2.66E+02 0.96 6.84E-13 5.45E-12 0.13
3.84E+02; 3.94E+0; 0.97 1.17E-10 1.32E-10 0.8
5.12E+02i 5.22E+02 0.98 17E-10 3.19E-10 0.9
6.40E+02' 6.49E+02 0. 3.61E-10 3.60E-10! 1.00
7.68E+02i 7.77E+02 0.9 3.63E-10 3.63E-10, 1.00
8.96E+02j 9.05E+02 0.9 3.63E-10 3.63E-10i 1.00
1.02E+03i 1.03E+0 0.99 3.63E-10 3.63E-10 1.00
1.15E+03: 1.16E+0: 0.99 3.63E-10. 3.63E-101 1.00
1.28E+031 1.29E+03 0.99 3.63E-10 3.63E-10! 1.00
1.41E+03j 1.42E+0I: .00 3.63E-10 3.63E-10i 1.00
1.54E+03! 1.54E+031 1.00. 3.63E-10 3.63E-10! 1.00
1.67E+031 1.67E+031 1.00i 3.63E-10 3.63E-101 1.00
1.79E+03; 1.80E+031 1.001 3.63E-10 3.63E-101 1.00
1.92E+031 1.93E+031 1.00! 3.63E-10' 3.63E-10i 1.00
2.05E+03, 2.05E+03! 1.00 3.63E-10 3.63E-10i 1.00
2.18E+03! 2.18E+03i 1.00' 3.63E-10 3.63E-10: 1.00
2.31E+03i 2.31E+03! 1.001 3.63E-10 3.63E-101 1.00
2.43E+03, 2.44E+03j 1.001 3.63E-10, 3.63E-10: 1.00
2.56E+03i 2.56E+031 1.00; 3.63E-10, 3.63E-101 1.00
2.69E+03I 2.69E+03i 1.00i 3.63E-10? 3.63E-10i 1.00
2.82E+03 2.82E+031 1.00. 3.63E-10 3.63E-10i 1.00
2.95E+03' 2.95E+03j 1.001 3.63E-10 3.63E-10i 1.00
3.07E+03: 3.08E+031 1.00! 3.63E-10, 3.63E-10i 1.00
3.20E+03, 3.20E+03: 1.00' 3.63E-10i 3.63E-10 1.00
3.33E+03, 3.33E+03' 1.00! 3.63E-10: 3.63E-10i 1.00
3.46E+03 3.46E+031 1.00j 3.63E-10: 3.63E-101 1.00
3.59E+031 3.59E+03i 1.00i 3.63E-10 3.63E-10i 1.00
3.71E+031 3.71E+031 1.00! 3.63E-10' 3.63E-101 1.00
3.84E+03: 3.84E+03i 1.00! 3.63E-10' 3.63E-10i 1.00
3.97E+031 3.97E+03i 1.00M 3.63E-10' 3.63E-10j 1.00
4.10E+03! 4.10E+03i 1.001 3.63E-10 3.63E-101 1.00
4.23E+03i 4.22E+03 1.00' 3.62E-10 3.63E-10i 1.00

I
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4.35E+031 4.35E+03! 1.001 3.48E-10: 3.63E-1 0.96__
4.48E+031 4.48E+031 1.00 3.05E-10' 3.63E-10 0.84 _

4.61E+031 4.61E+031 1.00 2.46E-10! 3.63E-10 0.68
4.74E+031 4.74E+03j 1.001 1.85E-101 3.63E-10| 0.51 l
4.87E+03 4.86E+031 1.001 1.24E-10i 3.63E-10 0.34
4.99E+031 4.99E+031 1.001 6.33E-11 3.17E-10 0.20 _

5.12E+03; 5.12E+03' 1.001 1.19E-11 7.56E-11 0.16 -- l

i

4

I

I
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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

ANo 4enSS ec-r1rhutuei~ - Individual Result Population Results

ot S g > Fatal Total Fatal Total Dose,
t tme Effect Incid. Dose, Effect Incid. Person

Period Risk Index Rem Risk Index Rem
Exposure Pathway ------- ------- ------- ------- ------- ------- -------
Ingestion:
Drinking Water 649 6.8E-07 7.9E-07 l.lE-03 6.8E-07 7.9E-07 l.lE-03
Meat 715 4.lE-10 4.8E-10 6.5E-07 4.lE-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 l.lE-03 6.8E-07 7.9E-07 l.lE-03

Total 6.8E-07 7.9E-07 l.lE-03 6.8E-07 7.9E-07 l.lE-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 Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------- -------
Ingestion:
Drinking Water 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00
Meat 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+OO
Milk 0 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00

Subtotal O.OE+00 O.OE+00 O.OE+OOO.OE+00 O.OE+00 O.OE+00

Total O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00 O.OE+00

I
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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

01 ~~Individual Result Population Results

Tme Fatal Total Fatal Total Dose,Tie Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk index RemExposure Pathway -- - - -- - - -- - - -- - - -- - - - - - - - - - -Ingestion:

Drinking Water 6.8E-07 7.9E-07 1.1E-03 6.8E-07 7.9E-07 1-lE-03Meat 6 4.E-10 4.8E-10 6.5E-07 4.1E-10 4.8E-10 6.5E-07
Milk 2.2E-09 2.5E-09 3.5E-06 2.2E-09 2.6E-09 3.5E-06

V.Total 6.8E-07 7.9E-07 1.lE-03 6.8E-07 7.9E-07 l.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 Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------- -------
Ingestion : t f|

Drinking Water a 6.OE+00 7.OE+00 l.lE+00 6.OE+00 7.OE+00 l.lE-03_ Meat 64D.E1 .E1 .E0 .E1 .E1 .5E-07 0
Meat ~~~~0 0.0E+00 0.OE+00 0.OE+00 0.0E+00 0.OE+00 0.OE+00Milk 0 2.OE+00 9.OE5E0 3.OE+00 2.OE+00 2.OE+00 0.5E+00 ,

Subtotal -. OE+00 7.OE+00 l.OE+03V 6.E+00 7.OE+00 l.OE+-0

Total 6.OE+00 7.OE+00 l.OE+00 6.OE+00 7.OE+00 l.OE+-0
--- 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -t .
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Health Impact Detailed Result for: THORIUM-234 from THORIUM-234

Transport Pathway: Ground water Usage Location: GW Fence

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 ------- ------- ------- ------- ------- ------- -------
Ingestion:

Drinking 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.OE-10 2.5E-13 2.9E-13 3.9E-10 --
Milk 779 1.3E-12 1.5E-12 2.lE-09 1.3E-12 1.5E-12 2.lE-09

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - _ _ _ _ _ _ _ I _ _ _ _ _ _ _ - - - - - - - - - - - - - -

Subtotal 3.6E-08 4.2E-08 5.8E-0543.6E-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 Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------- -------
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.OE-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

Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------- -------
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 l.lE-16 1.5E-13 9.8E-17 l.lE-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

;---I __
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Health Impact Detailed Result for: THORIUM-234 from THORIUM-234

Transport Pathway: Ground water Usage Locati

, Individual Result

((z4Z { 4 w / Fatal Total
e Effect Incid. Dose,

Period Risk Index Rem
Exposure Pathway ------- ------- ------- -------

.on: GW Fence

Population Results
…_ ____________________

F'atal Total Dose,
Effect Incid. Person
Risk Index Rem
…______ ------- -------_ r _ _ _ _ _ _ _I -

Ingestion:
Drinking Water
Meat
Milk
Subtotal____________

Subtotal

3.6E-08
761 2.5E-13

1.3E-12

3. 6E-08

4.2E-08
2. 9E-13
1. 5E-12

4.2E-08

5.8E-05 3.6E-08
4.OE-10 2.5E-13
2.lE-09 1.3E-12

5.8E-05/3.6E-08

4.2E-08
2. 9E-13
1. 5E-12

4.2E-08

5. 8E-05
3. 9E-10
2. lE-09
_______

5. 8E-05

Total 3.6E-08 4.2E-08 5.8E-0543.6E-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

Exposure Pathway
Ingestion:
Drinking Water
Meat
Milk

_ _ Subtotal

Individual Result
_______________________

Fatal Total
Time Effect Incid. Dose,
Period Risk Index Rem
_______ ------- ------- -------

7.6E-10 8.9E-10 1.2E-06
745|4.6E-13 5.4E-13 7.4E-10

2.5E-12 2.9E-12 3.9E-09
… _ _ - - - - - - - - - - - - - - - - - - - - -

7.7E-10 8.9E-lO 1.2E-06

Population Results
…______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
…_ _ _ _ _ _ - - - - - - - - - - - - - -

1k;

j~i

(1

-I'

7. 6E-10
4. 6E-13
2. 5E-12
_______

7. 7E-10

8. 9E-10
5. 4E-13
2. 9E-12
_______

8. 9E-10

1.2E-06
7. 3E-10
4 .OE-09

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
…______________________

Fatal Total
Time Effect Incid. Dose,
Period Risk Index Rem

…______ ------- ------- -------

I -' ._

Population Results
…______________________

Fatal Total Dose,
Effect Incid. Person
Risk Index Rem
…_ _ _ _ _ _ - - - - - - - - - - - - - -

Exposure Pathway
Ingestion:

_ nr; mb4 .~..... -_ _
_. u'.iiln water i71 2.4E-12 2.BE-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09Meat 1765 2.9E-17 3.4E-17 4.6E-14 2.9E-17 3.3E-17 4.6E-14
_ Milk \ 9.7E-17 1.lE-16 1.5E-13 9.BE-17 1.lE-16 1.5E-13

…__ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---____ Subtotal 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09

-
1
/_- Total 2.4E-12 2.8E-12 3.8E-09 2.4E-12 2.8E-12 3.8E-09---- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I
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Health Impact Detailed Result for: RADIUM-226 from RADIUM-226 _

Transport Pathway: QGrund waier Usage Location: GW Fence

Individual Result Population Results
No MASS - - -- ---------- ----

L I f--- Fatal Total Fatal Total Dose,
6't7 P me Effect Incid. Dose, Effect Incid. Person

Period Risk Index Rem Risk Index Rem
Exposure Pathway ------- ------- ------- ------- ------- ------- -------
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.OE-16 8.3E-13 5.2E-16 6.OE-16 8.2E-13
Milk 783 3.OE-15 3.5E-15 4.8E-12 3.OE-15 3.5E-15 4.8E-12

…ubtotal ------- ------- ------- ------- ------- …--- --
Subtotal 2.9E-13 3.4E-13 4.6E-1O 2.9E-13 3.4E-13 4.6E-10

Total 2.9E-13 3.4E-13 4.6E-10 2.9E-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 Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem

Exposure Pathway ------- ------- ------- ------- ------- ------ - -
Ingestion:

Drinking Water 773 9.lE-13 l.lE-12 1.4E-09 9.lE-13 l.lE-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.lE-15 2.9E-12 1.8E-15 2.1E-15 2.9E-12

Subtotal 9.1E-13 l.lE-12 -.4E----9.lE-13 l.lE-12 -.4E-09

Total 9.lE-13 l.1E-12 1.4E-091/9.lE-13 l.lE-12 1.4E-09
__________________ 9.E1 1.E1 .E0J.E-311-21E0

-------- -------- -------- -------- -------- -------- -------- -------- ----- _.
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Health Impact Detailed Result for: RADIUM-226 from RADIUM-226
Transport Pathway: Ground water Usage Location: GW Fence

/1 h ) Individual Result Population Results
___________ m sFatal Total Fatal Total Dose,mt e Effect Incid. Dose, Effect Incid. Personeriod Risk Index Rem Risk Index RemExposure Pathway ------- ------- _ - ------- ------- ------- -------Ingestion: 

_tDrinking Water 2.9E-13 3.3E-13 4.5E-10 2.9E-13 3.3E-13 4.5E-10 ,.LMeat 753 5.2E-16 6.OE-16 8.3E-13 5.2E-16 6.OE-16 8.2E-13Milk _7 3.OE-15 3.5E-15 4.8E-12 3.OE-15 3.5E-15 4.8E-12
I,Subtotal 2.9E-13 3.4E-13 4.6E-10 2.9E-13 3.4E-13 4.6E-10

Total 
2.9E-13 3.4E-13 4.6E-1O04 .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 Incid. Dose, Effect Incid. Person 11Period Risk Index Rem Risk Index RemExposure Pathway ------- ------- ------- ------- ------- 
,'1 -Ingestion:'

Drinking Water 63 9.OE-13 1.OE-12 1.4E-09 9.OE-13 1.OE-12 1.4E-09Meat 
7 g6 7.3E-16 8.5E-16 1.2E-12 7.3E-16 8.4E-16 1.2E-12-- Milk (Q 1. 8E-15 2.1E-15 2.9E-12 1.8E-15 2.1E-15 2.9E-12

Subtotal 
9.OE-13 1.OE-12 1.4E-O9 9.OE-13 l.OE-12 1.4E-O9

Total 
9.OE-13 1.OE-12 1.4E-09t9.OE-13 1.OE-12 1.4E-09

___--_____-_______________---------- -- - - - - - -- - - - - - - -- - - - - - -
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