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Inhalation
EDE

1.08E+06
1.08E+06
1.0

7.03E+03
7.03E+03
1.0

Table 5: GENII-S Sample Problem 2 (statistical) Results (rem)

External
Dose

1.80E+05
1.91E+05
1.0

1.21E+03
1.21E+03
1.0

GENIIFS dut:
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Table 3: GENII-S Sampie Problem 1 (statistical) Nuclide Specific Results (rem)

PU239

2.34E-02
2.34E-02
1.0

9.42E-02
9.42E-02
1.0

2.34E-03
2.34E-03
1.0
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Table 1: GENII-S Sample Problem 1 (deterministic) Committed Dose Equivalent Results (rem)
1 " inhalation Ingestion External Total
o EDE EDE Dose EDE
, ) Test MAX
et Test 5.6E-2 6.1E-2 3.3E-3 1.2E-1 Manual MAX
Manual 5.6E-2 6.1E-2 3.3E-3 1.2E-1 Ratio
——— Rstio 1.0 1.0 1.0 1.0
. S Test MIN
Manual MIN
LA : Ratio
.. Table 2: GENII-S Sampie Problem 1 (statistical) Committed Dose Equivalent Results (rem) ‘
S Inhalation  Extemal  Annual //
EDE Dose EDE Genti~s outPuT:
— 'skatcoml s D TA
Test AVG 2.57E-02 9.14E-04 6.50E-02 a
- Manual AVG 2.57E-02 9.14E-04 6.50E-02 SR90
Ratio 1.0 1.0 1.0
Test AVG 1.08E-04
Test MAX 9.65E-02 3.82E-03 1.64E-01 Manual AVG 1.08E-04
Manua! MAX 9.65E-02 3.82E-03 1.64E-01 Ratio 1.0
__  Ratio 1.0 1.0 1.0 ;
. Test MAX 1.66E-04
——— TestMIN 3.31E-03 7.85E-05 2.35E-02 Manual MAX 1.66E-04
Manual MIN 3.31E-03 7.85E-05 2.35E-02 i Ratio 1.0
— Ratio 1.0 1.0 1.0
e e e — Test MIN 6.19E-05
} s : Manual MIN 6.19E-05
| — : i Ratio 1.0
— ;
‘ Table 4: GENH-S Sampie Problem 2 (deterministic) Resuits for Winter (rem)
| - Inhalation ingestion External Annual /
! i EDE EDE Dose EDE -
!
' | Test 1.2E40 4.2E3 2.1E-1 1.4E+40
| Manual 1.2E+0 4.2E-3 2.1E-1 1.4E+0
. Ratio 1.0 1.0 1.0 1.0
| — |




8 by -- (cnt) "
st B+ \
1/4.
st Yy pusb.Lond) U
—f __——+1+—  Table 8: GENII-S Sample Problem § (statistical) Results (rem)
Table 8: GENII-S Sample Problem 3 (statistical) Resuits (rem)
X : et Inhalation Ingestion External Total .
. GENIES DUPUT | hpoiation  Ingestion  External EDE E
\GAMPLEIS.OIR  EDE EDE Dose [ | DE .Dose EDE
| Test AVG 2.00E-12 3.90E-06 3.40E-07 4.20E-06
. 235E+00  1.14E-01 / | : .
L‘ZSJQY:VG gggggg 2.35E+00 1.14E-01 / ::tnual AVG 2.00E-12 3.90E-06 1.40E-06 5.30E-06
. . . _— io 1.0 1.0 0.2 0.8
Ratio 1.0 1.0 1.0 — | =
R —  Test MAX 1.90E-11 3.50E-05 3.40E-06 3.50E-05
S .O7E- 2.14E+01  1.45E+00 ; , .
L(:s:uhgf\h);Ax g g;:_g; TA4E+01 1 45E+00 f B Ma{lual MAX 1.90E-11 3.50E-05 1.40E-05 3.50E-05
e 0 1.0 10 — | Ratio 1.0 1.0 0.2 1.0 -
s Test MIN 1.80E-15 1.20E-07 3.70E-10 1.50E-07
- 1.27E-01 3.72E-06 s . . .
:;leSt '::r:MN 13_7,2_82 1 27601 3 72E.06 Maqual MIN 1.80E-15 1.20E-07 1.10E-09 2.20E-07
R:g: . 10 . 10 1.0 Ratio 1.0 1.0 0.3 0.7
1
|
{" /
i / Table 9: GENII-S Sample Problem 6 (deterministic) Results (rem)
| Table 7: GENII-S Sampie Problem 5 (deterministic) Results for Co60 (rem) §
i Inhalation External Total
% Inhalation Ingestion External Total S EDE Dose EDE
! EDE EDE Dose EDE _
Test 1.4E-6 6.4E-2 6.4E-2
. Test 7 0E-12 1 5E-5 2.7E-6 1.8E-5 — Manual 1.4E-6 6.4E-2 6.4E-2
: Manual 7.0E-12 1.5E-5-... 2.7E-6 1.8E-5 ‘ Ratio 1.0 1.0 1.0
| Ratio 1.0 10 *> 10 1.0 B 1
il - = -
! _
\w
—_— -
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Table 10: GENII-S Sample Problem 6 (statistical) Results (rem)
inhalation External Total
EDE Dose EDE
| Test AVG 1.60E-06  3.50E-02  3.50E-02
Manual AVG 1.60E-06  3.50E-01  3.50E-02 |
z Ratio 1.0 0.1 1.0 - t+
I &f‘”ﬁ«‘m 1:33;8; 1:235213(1) 228%; /?, I
‘ atio . . 1[
Test MIN 120E-08  400E-04  4.00E-04 —1—
i Manuai MIN 1.20E-08  4.00E-04  4.00E-04
i Ratio / 1.0 1.0 1.0 ‘ .
/ |
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Information potentially subject to copyright protection
was redacted from this location. The redacted material
is from the following reference:

Leigh, C.D. B.M. Thompson, J.E. Campbell,

D.E. Longsine, R.A. Kennedy, and B.A. Napier. “User’s
Guide for GENII-S: A Code for Statistical and
Deterministic Simulation of Radiation Doses to Humans

Figures 7.40, 7.42. Albuquerque, NM: Sandia
National Laboratories. pp. 7-36, 7-37. 1993.

from Radionuclides in the Environment.” SAND 91-0561.
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D.E. Longsine, R.A. Kennedy, and B.A. Napier. “User’s
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Figures 7.39. Albuquerque, NM: Sandia
National Laboratories. pp. 7-36. 1993.
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D.E. Longsine, R.A. Kennedy, and B.A. Napier. “User’s
Guide for GENII-S: A Code for Statistical and
Deterministic Simulation of Radiation Doses to Humans

from Radionuclides in the Environment.” SAND 91-0561.

Figures 7.48. Albuquerque, NM: Sandia
National Laboratories. pp. 7-40. 1993.
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Hr. LaPlante,

I apologize for the delay in responding to your inquiry. For

sSome reason, the files for Sample 4 had been deleted from the

files that we distributed for GENII-S. They may have been left out
because of some problem with the files. I have been trying to reach
one of the people who wrote the GENII-S code to see if I could get more
information but have not been successful to date.

We were able to find someone who had some files for Sample 4, but there
is no guarantee that they will work properly. I am sending you the
five files, two Sample 4 files and 3 supporting files: SAMPLEA44. INP,
SAMPLEA44.FLG, RU233.DAT, RU234.DAT, & RN23Z,DAT.

Our department no tonger distributes ar supports the software. In the
future, please direct any inquiries about GENII-S to Hong-Nisn Jow at 505
848-0815. If you have any problems or questions sbout this transmission,
please call me at 565 844-6218 or e-mail me at jcanpbaesandia.gov .

Judy Campbell
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‘ ] /, DATA, 5,6,1. —-1
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MODEL S5=1+2+3+4

. { gEggISE,SIGINaBS,SIGDUT:JB I
FR - | OUTPUT, ALL "‘
Y PLOT RESIDUALS 1
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(SF6.0) 1
e ——— — 7. 26. 5. 60, 78.5 1
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11. S6. 8. 20, 104.3
R T —
1. 55, 9. 22, 189.2 !
a2 o4 93 ' :
S — . . . . . — 2. 54, 18, 22,  83.1 R ———
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T——" e Iman, R.L., J.M. Davenport, E.L. Frost, and M.J. Shortencarig ‘ | emess '
. uStepWISe RegreSS|on Wlth PRESS and Rank RegreSS|on i [T’;%L‘E‘E,SIJE)E(?PZ'IPLE OF RANK REGERESSION WITH STEPWISE OPTION {(DATA FROM DRAPER/SMITH)
- ; . ” | LRBEL(‘!E:EHI:KE)H),RﬂNK(x2),RRNK(X3),RRNK(X4),RRNK(Y)
‘ (Program Use_rs Gu_lde). SAND79_—1472. Albuquerque, New _ 1 e
—_— Mexico: Sandia National Laboratories. p. 23-24. RS EGRESS 10N
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TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, PG 365-402)
SANDIA LRBORATORIES <»<> STEPWISE REGRESSION <><> FROM KANSAS STRTE UNIVERSITY
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TITLE; EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AND SMITH, P 3865-482)

priniebiptpnt

SANDIA LABORATORIES <><> STEPWISE REGRESSION <><> FROM KANSAS STATE UNIVERSITY

PR

+..__
8. 1159E+03+ \/

-~
.V

L

8. 1672E+03+

-V

8, 9854E+02+

8. BIGEE+02+

.........

8, 8118E+02+

.V
5. 109806761

6. 7250E+02+

PR
0, 21000E+02

R
0. 17000E+62

[,
9. 13086E+02

__...+.._..
8. 96880E+31

%1

TITLE, EXAMPLE OF STEPWISE OPTION (DATA FROM DRAPER AMD SMITH, PG 365-402)

e

[
0. 50608E+81
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“Stepwise Regression with PRESS and Rank Regression
January 1980.

Information potentially subject to copyright protection
was redacted from this location. The redacted material

is from the following reference:
Iman, R.L., J.M. Davenport, E.L. Frost,
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1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 . Page W
Summary : RESRAD QA File File: TEST.RA
Table of Contents \
BRARARRRARRARAAAR
art I: Mixture Sums and Single Radionuclide Guidelines N\
MHHHHH»HHHHZHHHHHHHHHHHHHHHHHH:HHHHHQQH:HQH:HZH bz
Dose Conversion Factor {and Related) Parameter Summary ... 2 .
Site-Specific Parameter Summary ......-.---. w ﬁ—g
Summary of Pathway Selections ............ Ch e
Contaminated Zone and Total Dose Summary et 8
Total Dose Components
Time = 0.000E+00 . e e 9
Time = 1.000E+00 . RN N 10
Time = 3.000E+00 . e ceeas 11
Time = 1.000E+01 . e ceane 12
Time = 3.000E+01 ........... PN 13
) Time = 1.000E+02 .. e e 14
+iTime = 3.000E+02 .. ceveran P 15
Time = 1.000E+03 ......ivuirunnnnnnnann 16
Dose/Source Ratios Summed Over All Pathways 17
Single Radionuclide Soil Guidelines ....... 17
Dose Per Nuclide Summed Over All Pathways . 18
Soil Concentration Per Nuclide ........c.00n 18
1RESRAD, Version 5.80 T« Limit = 0.5 year H»NH@ Page 2
Summary : RESRAD QA File File: TEST.RAD

Dose Conversion Factor {and Related) Parameter Summary
File: DOSFAC.BIN

Tashllahin kobing - - ABSBHD 5,82 fent)

0 R 3  Current °? * Parameter
Menu Parameter 4 3 value * Default °* Name .
28 A A ARAARA ” 7 A i) S 3 3 >,
B-1 “ UOmmHmmw<mnmwo= factors for inhalation, mrem/pCi: » 2.320E-02 3 2.3208-02  DCF2( 1)
=1 mu-wnmé 3 B.600E-03 * 8.600E-03 3 DCF2{ 2)
muw 3 Mwuwuc 3 3.260E-01 * 3,260E-01 ® DCF2( 3
1 U-234 s 1.320E-01 * 1.320E-01 * DCF2{ 4)
W W 2 U-238+D 3 1.180E-01 ? 1.180E-01 ® DCF2( 5)
- - 3 3 E]
? . R .. 3 3 3
WHW “ WMWWHmmw<mﬂmpo: factors for ingestion, mrem/pCi: » 7.2708-03 + 7.2708-03 * DCFI( 1)
D-1 3 Ra-226+D 3> 1.330E-03 *® 1.330E-03 * DCF3( 2)
D-1 * Th-230 3 5,480E-04 * 5.480E-04 ° DCF3( 3)
-1 23 U-234 N 3 2.830E-04 * 2.B30E~04 ® DCF3( 4)
W 1 3 U-238+D 3 2.690E-04 * 2.690E-04 * DCF3( 5)
- - 3 3 3
3
N s
D-34 * Food transfer factors: . , ; ; “ 2 * 1.000E-02 ® RTF( 1,1
D-34 * Pb-210+D , plant/soil concentration ratio, uvamnmvo:wmmm : 1.000E-0 L 04 3 RTE( H_mv
D-34 ? Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) 8.000E-04 * 8.000E- 45 RIE( 1.3)
D-34 * Pb-210+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d) “ 3.000E-04 : 3.000E-0 : .
- 3 .
waM * Ra-226+D , plant/soil concentration ratio, ﬂwamnm»onwmmm 2 h.ooom|om.“ p.ooom:ow “ MMMM w.ww
D-34 * Ra-226+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ~ * 1.000E-03 * 1.0008-03 * RTE( 2,3)
D-34 ? Ra-226+D , milk/livestock-intake ratio, (pCi/L)/(pCi/d) “ 1.000E-03 ) 1.000E-03 . '
- 3
anw ? Th-230 , plant/soil concentration ratio, dimensionless * 1,000E-03 * 1.000E-03 * RTF{( 3,1)
Page 1
Summary.rep
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 1
Summary, : RESRAD QA File File: RESRAD.QA
Table of Contents
Part I: Mixture Sums and Single Radionuclide Guidelines
PEft ittt it e r ettt fttietastsssssastertess
\ll/ Dose Conversion Factor (and Related) Parameter Summary ... 2
‘ Site-Specific Parameter Summary ........ e 3
Summary of Pathway Selections .......... N 7
. Contaminated Zone and Total Dose SUMMALY «................ 8
//I; Total Dose Components
Time = 0.000E+00 ........ 9 '
Time = 1.000E+00 ........ PN e ceee 10
Time = 3.000E+00 ..... e v e 11
ﬂ Time = 1,000E+01 ..... 12
- . Time = 3.000E+01 .... e vee. 13
fJU Time = 1.000E+02 .... 8. ....00uu.. e [P 14
Time = 3.000E+02 .. .mw........... ceaen cean 15
Time = 1,000E+03 ....0 .....cuvvunnn - . 16
Dose/Source Ratios Summed Over all Pathways . N 17
Single Radionuclide Soil Guidelines ....... .. e 17
Dose Per Nuclide Summed Over All Pathways ... e 18
Soil Concentration Per Nuclide .............. P 18
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 2
Summary : RESRAD QA File File: RESRAD.QA

Dose Conversion Factor (and Related) Parameter Summary

File: DOSFAC.BIN
0 3 * Current ? 3  Parameter
Menu * Parameter 3 Value > Default °? Name

Inslalinten fesbsy, o BESR

* Dose conversion factors for inhalation, mrem/pCi: 2 \
? Pb-210+D ® 2.320E-02V® 2.320E-02¥3 DCF2( 1)
® Ra-226+D 3 B.600E-03y5 8. 600E-03v4 DCF2( 2)
3 Th-230 ® 3.260E-01y* 3.260E-01 * DCF2( 3)
> U-234 3 1.320E-01y® 1.320E-01 * DCF2{ 4)
- ? U-238+D 3 H.Hmomlowc\,w.wmomlou ? DCF2( 5)
. 3 3 3 k]
' D-1 * Dose conversion factors for ingestion, mrem/pCi: 3 3 .
D-1 2 Pb-210+D 3 q.mqomlowtw 7.270E-03 ® DCF3{ 1) ;
D-1 ° Ra-226+D ? 1.330E-03 * 1.330E-03 ? DCF3{ 2) -
o D-1 * Th-230 ? 5.480E-04 * 5.480E-04 ® DCF3( 3)
h i D-1 3 U-234 ® 2.830E-04 * 2.830E-04 ? DCF3( 4)
% D-1 * U-238+D ® 2.690E-04 * 2,690E-04 * DCF3( §) i
3 3 3 3
- D-34 ° Food transfer factors: 3 4\\ 3 ’
D-34 * Pb-210+D , plant/soil concentration ratio, dimensionless * 1.000E-02V? 1.000E-02 * RTF( 1,1)
D-34 * Pb-210+D , beef/livestock-intake ratio, (pCi/kg)/(pCi/d) ® 8.000E-04 3 8.000E-04 * RTF( 1,2)%
ﬂ D-34 3 Pb-210+D , milk/livestock-intake ratio, (pCi/L}/(pCi/d) > 3.000E-04 * 3.000E-04 * RTF( 1,3)
D-34 3 2 2
D-g34 * Ra-226+D , plant/soil concentration ratio, dimensionless 3 A.ooomlom(w\a.OOQM|om * RTF( 2,1) ;
D-34 3 Rd-226+D } beef/livestock-intake ratio, (pCi/kg)/(pCi/d) > 1,000E-03 * 1.000E-03 * RTF{ 2,2) *
oy D-34 3 Ra-226+D ’, milk/livestock-intake ratio, (pCi/L)/(pCi/d) 3 1.000E-03 * 1.000E-03 * RTF( 2,3) ‘
. D-34 @ ’ 2 2
hm”“ p . D-34 * Th-230 , plant/soil concentration ratio, dimensionless 3 H.QOQMnou¢N 1.000E-03 * RTF( 3,1) -
6 [ ) Page 1 . '
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D-34 * Th-230 beef/livestock-intak
- . be i - e ratio, (pCi/kg)/(pCi/d 3

D34} In-230 beef/1 = i 1/kg) / (pCi/d) 1.000E-04 * 1.000E-04 * RT B

R , /livestock-intake ratio, (pCi/L)/(pCi/d) * 5.000E-06 * 5,.000E-06 ? waMM w\ww

D-34 * U-234 , plant/soil concentrati i i X : : ‘ ﬁw 7,

ation ratio, dimensionl 3

Di3a . o s 5 ; ¢ c ess 2.500E-03 * 2, -

SR B MMMM“Wwwwmmwmwmwummmm ratio, Avow\wmv\avOW\av * 3.400E-04 ? w.wmmm|mw “ MMMM M~WW

i intake ratio, (pCi/L)/(pCi/d) * 6.000E-04 > 6.000E-04 * RTF( A~uv

D-34 * U-238+D , plant/soil concentrati i . ; . \

ation ratio, dimensionl 3
SR s ; : , onless 2.500E-03 3 2. -
D-34 3 m-WWNHW ’ wwmm“wimmnoox-iﬁmxm ratio, (pCi/kg)/(pCi/d) 3 3.400E-04 ° w wwmm-mw s RTE( 502) A\.,
: , milk/livestock-intake ratio, (pCi/L)/(pCi/d) s 6.000E-04  6.0005-08 » RTF{ 5. )
Wlw “ wwowmmcazwmnwo: factors, fresh water, L/kg: “ “ .
- - +D , fish :

D5 5 Pb2104D | crectacea and ® 3.000E+02 * 3.000E+02 * BIOFAC

N nd mollusks “ 1.000E+02 * 1.000E+02 3 wHowboM W”WW

D-5 3 Ra-226+D , fish ; :

D5+ Ra-2264D | Lrestacea and ® 5.000E+01 * 5.000E+01 * BIOFAC

SOEN nd mollusks “ 2.500E+02 ? 2.500E+02 * mHombnM W“WW

D-5 2 Th-230 , fish . ;

Dos s Thoary. | eriac 3 1.000E+02 * 1.000E+02 * BIO

R ea and mollusks “ 5.000E+02 * 5,000E+02 ? mHOMWMM wwww

D-5 3 U-234 , fish : X

bos s us3s o ace * 1.000E+01 ® 1.000E+01 * BIOFAC

o . B a and mollusks ? 6.000E+01 ? 6.000E+01 3 mHomvnM M~WW

D-5 2 U-238+D , fish ; ; . \

D-5 * U-238+D , crustacea and mollusk Gl 00omIOL + &lggomral } BIORAC( 5.1

HHHHHHHHHHHHHHHHHHHHHHHHHHHWHHHHHMHHMm fi1 t+E1910880T1ELEE : )

f 11Efiftttttettes (T4 1101111 EHE]
\RBSRAD, Versiimais Te Limit = 005 venr ow\MmWW%HHMM%HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHMHHHH
Summary : RESRAD QA File .Www et ;
ile: TEST.RAD
0 s Site-Specific Parameter Summary

Menu ? ; el ; ;

lena s Parameter ; Used by RESRAD * Pa t
vvyvywwwvynruwywwv AARARARRAARARAA AA .uuuuuuuwwy.,,ﬁammwuuuu KRAARAR AR AR AR AR S BA AR E A mwﬂwyMMqu
MMWW : >nwm of contaminated zone (m**2) * 1.000E+04 2 1,000 S AARARRARRAARAARRARS e KA
o1l > MMMMM”mmm owwnwsnmapsmnma zone {m) 3 2.000E+00 * m.oooMHmw 3 . s mhre

parallel to aquifer flow (m) s 1. . - . Tezoas

RO11 * Basic radiation dose limit 3000E402 » 3.0008r0% - -

3 : (mrem/yr) 3 o

RO11 * Time since placement of materi 3 000500 » 5 oooEr0s .

Y : ial (yr) ? 0.000E+00 ? s panr

MWWW : Mwamw for nmwn:~mn+o=m {yr) B M.ooom+om 2 M.MMWMwa M —— L
o e.amm Mon ann:Hmn+o:m (yr) * 3.000E+00 2 w.ooom+oo 2 - *T( 2)
rouy awamm or 0m~o:~mn+osm (yr) * 1.000E+01 2 H.ooom+oH 3 - T O3)
ROl Hwamm for nmwn:Hmnwosm {yr) * 3.000E+401 2 w.ooom+oH N - r
po awamm Mon nmpncpmnwo:m (yr) ? 1.000E+02 3 H.ooom+om 3 " *T( 5)
211 H.Bmm or nmwnzwwwwosm (yr) * 3.000E+02 2 u.ooom+om 3 - al e
eSS imes for calculations (yr) * 1,000E+03 2 H.oo 3 T 2T
il H«Emm for calculations (yr) 3 nmn used °? o. 0E+05 3 - s xl o)

: Times for calculations (yr) * not used °? o.mmmMHmm 3 - » Ti10
e e . -— 3 10)
R012 * Initial principal radionuclid i ; . , .
iy ; itd i i ! ide (pCi/g): U-234 > 1.000E+00 @ ;
mwww ) mww_mwmwnwmwwmmﬂ ESMEQH% (pCi/g): U-238 @ H.oooTom 3 m.mmmmﬂmm ; o e e
groundwater (pCi/L): U-234 3 ) - N
& ; i i not used ?

012 : onnom:wnmnwo: in groundwater (pCi/L): U-238 ? not cMMa 3 m.mmmMwa “ - w8
RO13 ?* Cover depth (m) “ 1] . : N “ -
RO13 * Density of cover material e neeg s U oooero0 -

(g/cm*+3) ; - * COVERO
wwww * Cover depth erosion rate (m/yr) 3 wmm mwmm “ w.wmmm+mw “ - i
Page 2 o e

||

|

L L |
T

|

Summary.rep \
1.000E-04¥?

I D-34 * Th-230 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 2 1.000E-04 * RTF( 3,2)
~> D-34 * Th-230 , milk/livestock-intake ratio, (pCi/L)/ (pCi/d) 3 5,000E-06¢* 5.000E-06 * RTF( 3,3) 3 r\ !
D-34 ° . K 3 :
w D-34 * U~-234 , plant/soil concentration ratio, dimensionless 2 N.mooﬁlow_h 2.500E-03 * RTF( 4,1) W ;
D-34 * U-234 , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 3 3,400E-04V> 3.400E-04 * RTF( 4,2) fv :
o D-34 * U-234 , milk/livestock-intake ratio, (pCi/L) / (pCi/d) s 6.000E-04}/* 6.000E-04 > RTF( 4,3) § :
D-34 3 3 > : i
D-34 3 U-238+D , plant/soil concentration ratio, dimensionless 2 m.mooM|ou(m 2.500E-03 * RTF( 5,1) ;
D-34 3 U-238+D , beef/livestock-intake ratio, (pCi/kg) / (pCi/d) 2 w.»ooMno»\,\ 3.400E-04 * RTF( 5,2} rro i
nl& p-34 3 U-238+D , milk/livestock-intake ratio, (pCi/L)/{(pCi/d)} s 6.000E-04V> 6.000E-04 * RTF( 5,3) !
’Rv a 3 3 3
- D-5 ? Bioaccumulation factors, fresh water, L/kg: 3 2 3 |
nhw D-5 3 Pb-210+D , fish 3 u.ooom+omKu 3.000E+02 3 BIOFAC({ 1,1)
D-5 3 pb-210+4D , crustacea and mollusks 2 H.ooo_w;«omi\u 1.000E+02 * BIOFAC( 1,2}
Ulzﬂv 3 3 3 3 B
A”W p-5 * Ra-226+D , fish 3 w.ooom+ow(w 5.000E+01 * BIOFAC( 2,1)
ﬂnﬂ D-5 * Ra-226+D , crustacea and mollusks 3 2.500E+02¥> 2.500E+02 * BIOFAC( 2,2)
D-5 3 a 3 3 !
M ) D-5 * Th-230 , fish 2 H.ooom+ow\ 1.000E+02 ?* BIOFAC( 3,1)
Ahw D-5 * Th-230 , crustacea and mollusks 3 5.000E+02V3 5.000E+02 ? BIOFAC( 3,2)
Ulm 3 3 3 ‘ N
” D-5 ? U-234 , fish 3 H.ooom+ow.\. 1.000E+01 * wHombnfw‘E
D-5 3 0U-234 , crustacea and mollusks 3 §.000E+01V? 6.000E+01 ? wHomwﬂAun~wv
_ulm 3 3 3
” p-5 @ u-238+D , fish 3 H.ooom,:fod\u 1.000E+01 * BIOFAC( 5,1
N D-5 * U-238+D , crustacea and mollusks 1 5.000E+01Y? 6,000E+01 * BIOFAC( 5,2)
trttfrftftfisttts HHHHHHHHHWHHHHHH:HH»HHHHHHHHHHHHHHHHHHWHHHHHHHHHHHHHHHHHHHHHRHHHHHHHHHHHHHHHHHHHHAHHHH%
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 3
Summary : RESRAD QA File File: RESRAD.QA
Site-Specific Parameter Summary
0 3 3 User 3 3 Used by RESRAD ? Parameter
Menu 3 Parameter Def t from user input)
kxR S B R R ARRARAS ek w mw s SRR R AR R K K A R KRR . R AR B A B R R K B A A
RO11 * Area of contaminated zone (m**2) 3 1.000E+04 1.000E+04 °* —-— i
RO11 * Thickness of contaminated zone (m) 3 2.000E+00Y? 2.000E+00 ? -—=
: RO11 * Length parallel to aquifer flow (m) 3 1.000E+02¥? 1.000E+02 ° -—
RO11 3 Basic radiation dose limit (mrem/yr} 3 w.ooom+op(p 3.000E+01 ? -
RO11 ° Time since placement of material (yr) 3 0.000E+DON? 0.000E+00 ? -—-
RO11 ® Times for calculations {yr}) 3 H.ooom+ooﬁu 1.000E+00 * ———
i =y RO11 * Times for calculations (yr) 3 3,000E+00V3 3.000E+C0 3 - 2
2 RO11 ? Times for calculations (yr) 3 H.oocm+ow«~ 1.000E+01 ? -—— 2
AmT- RO11 ? Times for calculations (yr) 3 3,000E+01 3.000E+01 ? -— 3
: RO11 * Times for calculations (yr) 3 1.000E+02¥3 1.000E+02 ? —_— 3
RO11 ® Times for calculations (yr) 2 w.ooom.?om%u 3.000E+02 * -—— 3
K RO11 7 Times for calculations (yr) 3 1.000E+03V? 1.000E+03 ? - N 3
RO11 * Times for calculations (yr) * not usedw;® 0.000E+00 °* ——= ST(9
m&T RO11 * Times for calculations {yr) 3 not used¥ ? 0.000E+00 °? -—— 3 T(10)
A ) 3 3 3 3 3
a RO12 ° Initial principal radionuclide (pCi/g): U-234 a H.ooom+oo%m 0.Q00E+00 ? -— 1 81 4)
an RO12 * Initial principal radionuclide (pCi/g): U-238 3 1.000E+00¥* 0.000E+00 * -—= 3 81( S)
N RO12 ? Concentration in groundwater (pCi/L): U-234 ’ not used ? 0.000E+00 ? -—- > WL 4)
;MV : RO12 °® Concentration in groundwater (pCi/L): U-238 3 not used * 0.000E+00 °* - T WI( S
3 1 . 3 3 3 3
RO13 ? Cover depth {m) 3 o.ooom+ooA\u 0.000E+00 * - * COVERO —
RO13 * Density of cover material (g/cm**3) 3 not used * 1.500E+00 3 - 3 DENSCV
RO13 ° Cover depth erosion rate (m/yr) 3 not used 3 1.000E-03 ? - 3 VeV
Page 2
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Summary.ga R + DENSCZ
R0O13 ? Density of contaminated zone (g/cm**3) 3 1.500E+00 ” 1.500E+00 : 'HH , e
RO13 ? Contaminated zone erosion rate (m/yr) 3 1.000E-03 : 1.000E-03 : H.i . e
RO13 3 Contaminated zone total porosity * 4,000E-01 : 4,000E-01 : - ) gz
RO13 ? Contaminated zone effective porosity 3 2.000E-01 2.000E-01 : , Eeez
R013 ? Contaminated zone hydraulic conductivity (m/yr} * 1.000E+01 *® 1.000E+01 - s pee
3 i b parameter * 5.300E+00 * 5.300E+00 3 -—- B
RO13 Contaminated zone paral : o0 s T ) wez
\.I/ RO13 2 Average annual wind speed {(m/sec) 3 2.000E+00 2.000E+ : . , WIND
3 i i i /cm**3) 3 not used * 8.000E+00 -
o RO13 Humidity in air (g/cm ) : : i - ) Howrn
RO13 3 Evapotranspiration coefficient 5.000E-01 5.000E~ t ) Eyaee
1 i / ®> 1.000E+00 * 1.000E+00 ° -
RO13 Precipitation (m/yr) : . 0"
3 i i 3 2.000E-01 * 2.000E-01 -—
/a RO13 3 Irrigation (m/yr) : DR e
3 i i 3 overhead * overhead -—-
RO13 Irrigation mode . T s Fovose
RO13 * Runoff coefficient * 2.000E-01 ” 2.000E-01 : Hl , Ruwor
z RO13 * Watershed area for nearby stream or pond (m**2) 3 1.000E+06 : 1.000E+06 : - ) e
’ RO13 ? Accuracy for water/soil computations ” 1.000E-03 : 1.000E-03 : - :
3
—_— 3
* R014 ? Density of saturated zone (g/cm**3) * 1.500E+00 “ 1.500E+00 “ . : mewyo
r RO14 ® Saturated zone total porosity 3 4,000E-01 : 4,000E-01 : . s oot
) R0O14 * Saturated zone effective porosity 3 2.000E-01 : 2.000E-01 : - , Dpsz
RO14 ? Saturated zone hydraulic conductivity (m/yr) 3 1.000E+02 1.000E+02 X o s oSz
RO14 * Saturated zone hydraulic gradient > 2.000E-02 * 2.000E-02 ) o
3 ter 3 5.300E+00 * 5.300E+00 * -—
RO14 Saturated zone b parame : i
3 te (m/yr) * 1.000E-03 * 1.000E-03 -—-
R014 * Water table drop ra y : : o T
R014 ° Well pump intake depth (m below water table) * 1.000E+01 1.000E+01 : . Dared
/b R0O14 * Model: Nondispersion (ND) or Mass-Balance (MB) * ND “ ND : - s e
‘l’ R014 ° Well pumping rate (m**3/yr) “ 2.500E+02 : 2.500E+02 : :
3
——— 3
” RO15 * Number of unsaturated zone strata 31 1 2 NS
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 :uH.m Page 4
’ Summary : RESRAD QA File File: TEST.RAD
‘ ru Site-Specific Parameter ms.Eamnw (continued)
: 0 2 *  User 2 2 Used by RESRAD * Parameter
leJ Menu ? Parameter 3 Ioput ~ * Default * (If different from user input) *  Name
3 A ,‘ A A R A ARAAAAARARAARAN AAR A I H
wA” RO15 * Unsat. zone 1, thickness (m) } 4.000E+00 A.ocom+wo : --- : cmzchAHV
¢ RO1S * Unsat. zone 1, soil density (g/cm**3) 3 1.500E+00 1.500E+00 : naoz
’ 2 i * 4.000E-01 * 4.000E-01 ? -—- TPUZ (1)
: RO15 Unsat. zone 1, total porosity . ) o s ErosiT)
dq RO15 * Unsat. zone 1, effective porosity * 2,000E-01 * 2.000E-01 : . s oo
RO15 ? Unsat. zone 1, soil-specific b parameter * 5.300E+00 * S$.300E+00 : s moesih)
' RO15 * Unsat. zone 1, hydraulic conductivity (m/yr) * 1.000E+01 “ 1.000E+01 : -—- :
3
K 3 3
* Dpi ibuti efficients for U-234 3 3 3 ,,
riy: 3 Centaminated. m**3/q) *¢5,000E+01 * 5.000E+01 3 -—- * DCNUCC({ 4)
RO16 Contaminated zone (c g : ket IR
3 1 {cm**3/qg) > 5.000E+01 * 5.000E+01 -—- ,
RO16 Unsaturated zone { g : Noces 4} ,
: ** * 5.000E+01 * 5.000E+01 * — DC {
- RO16 Saturated zone {cm**3/g) ey ) ,
ROl6 3 Leach rate (/yr) 3> 0.000E+00 * 0,.000E+00 ? 3.319E-03 » Sotosk( 4)
RO16 * Selubility constant “ 0.000E+00 “ 0.000E+00 “ not used :
3
3
> pi i i oefficients for U-238 2 2 2
d Ro1¢ 3 Uumnnwcsﬂwos a **3/ 3 5.000E+01 * 5.000E+01 * -—- * DCNUCC{ 5)
RO16 Contaminated zone (cm q) s Denvegs oha)
: m**3/q) ? 5,000E+01 * 5.000E+01 ? -—- ,
RO16 Unsaturated zone 1 (c g . DeNves:
2 *+3/q) 1 5.000E+01 * 5,000E+01 * -—
ROl6 Saturated zone (cm g s atpacn( o)
n RO16 * 'Leach rate (/yr) * 0.000E+00 * 0.000E+00 ° 3.319E-03 A )
™ ROl6 3 Solubility constant “ 0.000E+00 “ 0.000E+00 “ not used . _]
3
3
N . RO16 * Distribution coefficients for daughter Pb-210 2 3 *
- Page 3
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RO13 ° Density of contaminated zone (g/cm**3) ? 1.500E+00¥? 1.500E+00 2
RO13 * Contaminated zone erosion rate (m/yr) * 1.000E~03¥* 1.000E-03 ?
R0O13 * Contaminated zone total porosity * 4.000E-01y* 4.000E-01 *
R013 2 Contaminated zone effective porosity * 2.000E-01¥?® 2,000E-01 3
RO13 * Contaminated zone hydraulic conductivity (m/yr) * 1.000E+0ly,> 1.000E+01 2
RO13 * Contaminated zone b parameter * 5.300E+00¥2 5.300E+00 3
- RO13 * Average annual wind speed (m/sec) 3 2,000E+00V* 2.000E+00 *
j RO13 * Humidity in air (g/m**3) ® not usedy,® 8.000E+00 3
RO13 * Evapotranspiration coefficient * 5.000E-01¥? 5,000E-01 *
RO13 ? Precipitation (m/yr) > 1.000E+00¥? 1.000E+00 3
RO13 ?* Irrigation (m/yr) 3 m.ooomTor\u 2.000E-01 ?
), RO13 ? Irrigation mode 3 overheadf* overhead °?
RO13 * Runoff coefficient ? 2.000E-01¥? 2,000E-01 °?
2 RO13 * Watershed area for nearby stream or pond (m**2) °? H.ooom+om% 1.000E+06 2
8 RO13 ® Accuracy for water/soil computations * 1.000E-03y* 1.000E-03 ?
3 3 3 3
. R014 ? Density of saturated zone (g/cm**3) 2 H.moo_mrfoov\w 1.500E+0Q 2
5, R014 * saturated zone total porosity 2 a.ooomép% 4.000E-01 ?
) R014 * Saturated zone effective porosity 2 N.ooomTow.\ 2.000E-01 ?
RO14 * Saturated zone hydraulic conductivity Am/yr) ® 1.000E+02¥3 1.000E+02 ?
RO14 * Saturated zone hydraulic gradient g ? 2.0008~02¥* 2.000E-02 °
R014 * saturated zone b parameter * 5.300E+00¥? 5,300E+00 *
RO14 * Water table drop rate (m/yr) 3 1.000E-03V) 1.000E-03 *
“ . RO14 ¢ Well pump intake depth (m below water table) * 1.000E+01v* 1,000E+01 3
. R014 3 Model: Nondispersion (ND) or Mass-Balance (MB) ? ND \ ND 3
4. R014 * Well pumping rate (m**3/yr) ® 2.500E+02%* 2.500E+02 ?
w 3 3 3 )
(254 ROL5 ° Number of unsaturated zone strata 2 H.\ 1 3
3. 1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 4
. Summary : RESRAD QA File File: RESRAD.QA
Site-Specific Parameter Summary (continued)
0 3 . 3 User : 2 Used by RESRAD 3 Parameter
R Menu ? Parameter 3 Input 3 Default * (If different from user input) 3 Name

RO15 ? Unsat. zone 1, thickness (m) * 4.000E+00¥? 4.000E+00 3 --- 3 H(1)
RO15 * Unsat. zone 1, soil density (g/cm**3) 3 H.moom+oo% 1.500E+00 ? --- * DENSUZ (1)
u RO15 * Unsat. zone 1, total porosity * 4.000E-01V? 4,000E-01 ? --- 3 TPUZ(1)
RO15 * Unsat. zone 1, effective porosity * 2.000E-01¥ 2.000E-01 * --- * EPUZ (1)
RO15 * Unsat. zone 1, soil-specific b parameter I 5.300E+00%3 5.300E+00 ? --- 3 BUZ(1)
RO1S * Unsat. zone 1, hydraulic conductivity (m/yr) 2 H.ooom+op&‘ 1.000E+01 * - * HCUZ (1)
N 3 3 3 3 3
.W.. RO16 * Distribution coefficients for U-234 2 2 : ?
. ROl6 3 Contaminated zone (cm**3/g) 3 m.oo?f.o“_..\u 5.000E+01 * -— * DCNUCC( 4)
rﬂ. RO16 *  Unsaturated zone 1 (cm**3/qg) * 5.000E+01V? 5.000E+01 --- * DCNUCU( 4,1)
ROl€ 2 Saturated zone (cm**3/g) 3 m.ooom+o:\u 5.000E+01 * -—- > DCNUCS( 4)
;o R016 * Leach rate (/yr) * 0.000E+00V? 0.000E+00 2 3.319E-03 * ALEACH( 4)
g RO16 3 Solubility constant 1 o.ooom+oo’\. 0.000E+00 3 not used 3 SOLUBK( 4)
a‘ 3 3 3 3 3 H
R016 * Distribution coefficients for U-238 ? u ? 2
S RO16 3 Contaminated zone (cm**3/g) 3 5.000E+01¥ 5,000E+01 ° -— ? DCNUCC( 5}
N RO16 * Unsaturated zone 1 (cm**3/q) 2 5.000E+01¥ 5.000E+01 -—- * DCNUCU{ 5,1)
k R016 *  saturated zone (cm**3/g) N * 5.000E+01V" 5.000E+01 * -—- ? DCNUCS( 5)
RO16 * ‘Leach rate (/yr) ' * 0.000E+00% 0.000E+00 3 3.319E-03 3 ALEACH{ 5)
. RO16 ° Solubility constant 3 0.000E+00 ¥ 0.000E+00 * not used * SOLUBK( 5)
] . E] 3 3 3
0 . RO16 > Distribution coefficients for daughter Pb-210 ! 3 : ?
Page 3
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RO16 ? Contaminated zone (cm**3/g) s 1.000E+02 * 1.000E+02 * --= 3 DCNUCC( 1}
RO16 * Unsaturated zone 1 (cm**3/g) 3 1.000E+02 * 1.000E+02 3 -—- s DCNUCU( 1,1)
RO16 ¥  Saturated zone (cm**3/g) 3 1,000E+02 * 1.000E+02 * -—- ® DCNUCS({ 1)
RO16 * Leach rate (/yr) 3 0,000E+00 * 0.000E+00 * 1.663E-03 3 ALEACH( 1)
RO16 *  Solubility constant 3 0.000E+00 > 0.000E+00 ° not used ? SOLUBK({ 1)
3 3 a 3 3
RO16 ® Distribution coefficients for daughter Ra-226 2 * 3 3
™ RO16 ® Contaminated zone (cm**3/g) 3 7.000E+01 * 7.000E+0l 3 -—-= 3 DCNUCC{ 2}
RO16 ® Unsaturated zone 1 (cm**3/g) s 7.000E+01 ' 7.000E+01 * -—- 3 DCNUCU( 2,1)
ROl6 ? Saturated zone (cm**3/q) 3 7.000E+01 * 7.000E+01 ° -—= 1 DCNUCS( 2)
RO16 ®> Leach rate (/yr) s 0.000E+00 * 0.000E+00 * 2.374E-03 3 ALEACH( 2)
( RO16 ° Solubility constant 3 0.000E+00 * 0.000E+00 * not used 3 SOLUBK( 2)
3 3 3 3 3
RO16 * Distribution coefficients for daughter Th-230 3 3 3 3 N
RO16 ° Contaminated zone (cm**3/q) 3 6.000E+04 *® 6.000E+04 ° —-— 3 pcrucc( 3)
RO16 * Unsaturated zone 1 (cm**3/g) 3 6.000E+04 * 6.000E+04 ? - 3 pDCNUCU( 3,1)
RO16 ° saturated zone (cm**3/g) 3 §.000E+04 * 6.000E+04 ? --- 3 pCNUCS( 3)
- RO16 *  Leach rate (/yr) > 0.000E+00 * 0.0Q00E+00 * 2.778E-06 3 ALEACH( 3)
@ﬂ ° RO16 * Solubility constant 3 0.000E+00 ? 0.000E+00 ? not used 3 SOLUBK( 3)
3 3 3 3 3
g RO17 ® Inhalation rate (m**3/yr) * 8,400E+03 * B.400E+03 * --- 3 INHALR
” RO17 * Mass loading for inhalation (g/m**3) 3 2.000E-04 * 1.000E-04 °* - 3 MLINH
< RO17 * Exposure duration 3 3.000E+01 * 3.000E+01 * == * ED
*[D RO17 * Shielding factor, inhalation 3 4,000E-01 * 4.000E-01 * -—- * SHF3
/O RO17 * Shielding factor, external gamma s 7.000E-01 * 7.000E-01 3 - 3 SHF1
f RO17 * Fraction of time spent indoors 3 5.000E-01 * 5.000E-01 * -—= 3 FIND
| RO17 * Fraction of time spent outdoors (on site) 3 2.500E-01 * 2.500E-01 ° - 3 FOTD
g RO17 ° Shape factor flag, external gamma 3 1.000E+00 * 1.000E+00 ? >0 shows circular AREA. 3 FS
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- Summary : RESRAD QA File File: TEST.RAD
'
Site~Specific Parameter Summary (continued)
¢ 0 2 > User x 3 Used by RESRAD *  parameter
% Menu ? pParameter : Input i pefault * (If different from user imput) ? Name “
:ﬂ RO17 * Radii of shape factor array (used if FS = =1} 3 3 ? 2
g RO17 * Outer annular radius (m), ring 1: 3 not used * 5.000E+01 3 -—- * RAD_SHAPE( 1)
0 RO17 ? Outer annular radius (m), ring 2: * not used * 7.071E+01 ? -—- 3 RAD_SHAPE( 2)
+* RO17 * Outer annular radius (m), ring 3: * not used * 0,000E+00 * -—- 3 RAD_SHAPE( 3)
RO17 ® Outer annular radius (m), ring 4: * not used * 0.000E+00 2 -— 3 RAD_SHAPE( 4}
e RO17 * Outer annular radius (m), ring S: 3 not used * 0.000E+00 °* --- * RAD_SHAPE( 5)
> RO17 * Outer annular radius (m), ring 6: * not used * 0.000E+00 °* --- * RAD_SHAPE( 6)
RO17 * Outer annular radius (m), ring 7: ? not used * 0.000E+00 °* - 3 RAD_SHAPE( 7)
h RO17 * Outer annular radius (m}, ring 8: 3 not used * 0.000E+00 ° -—- 3 RAD_SHAPE( 8)
RO17 3 Outer annular radius (m), ring 9: * not used * 0.000E+00 * --= 3 RAD_SHAPE( 9)
RO17 ° Outer annular radius (m), ring 10: 3not used * 0.000E+00 * --= * RAD_SHAPE(10)
RO17 * Outer annular radius (m), ring 11: * not used * 0.000E+00 °* --- * RAD_SHAPE(11)
RO17 * Outer annular radius (m), ring 12: * not used * 0.000E+00 * - ? RAD_SHAPE{12)
3 3 3 3 3
J RO17 2 Fractions of annular areas within AREA: i 3 2 3
RO17 * Ring 1 3 not used * 1.000E+00 °* --- * FRACA( 1)
RO17 ? Ring 2 * not used * 2,732E-01 * - 3 FRACA( 2)
R017 * Ring 3 s not used * 0.000E+Q0 * --- * FRACA( 3)
% RO17 * Ring 4 3 not used * 0.000E+00 ? - * FRACA( 4)
RO17 * Ring 5 3 not used * 0.000E+00 ° ---= ® FRACA{ 5)
RO17 * Ring 6 > not used * 0.000E+00 * --- * FRACA( 6) ——
m -~ RO17 3  Ring 7 1 not used ? 0.000E+00 ? --- 3 FRACA( T)
q Page 14
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» RO16 2 Contami Summary, rep
RO16 2 czmwn:wMMMMQNMMMmHAwwnﬂumu\wwv ; 10008402 10008402 > - ?
PN RO16 *  Saturated zone (cm**3/g) v * 1.0008+02V3 1.000E+02 * --- s Denect 1)
R016 *  Leach rate (/yr) d : H.coom+cm% o oooErez ] — K WMMMME 5"
ROL6 *  Solubilit , O.000E+00N; 0.000E+00 - AR
: . y constant > 0.000E+00V5 0.000E+00 3 nos oes , BLEACH( 1)
N . s B OLUBK( 1
) mem “ U»NMMMUC«wOM coefficients for daughter Ra-226 3 3 “ . -
am
~ ROe ) contaminated sone (emt12/g) L 7-S0mmony: 70005001 :
f RO16 * sSaturated zone (cm**3/g) g * 7.000E+01{/* 7.000E+01 * L ? penuee( 2)
. RO16 *  Leach rate (/yr) : “ q.oooTSW o oooE0L I ? wmmmmw: WLV
ROt s each rate ( 0.000E+00V3 0.00DE+00 3 - ¢ 2)
At ’ y constant * 0.000E+00VA 0.000E+00 * T . buEACH( 2)
: . , . L 3 LUBK( 2
mem “ UHMMMMME.EOM Mommmwnumnnm for daughter Th-230 3 “ “ . .
M
v.. RO1G ° czmwncwwmmm Nwmwm%wﬁ”wwwvv  6.000E+04V3 6.000E+04 — :
A RO16 2 Saturated zone {cm**3/g) 9 ? 6.000E+04V? 6.000E+04 3 —— 3 peNuec( 3)
<. . RO16 * Leach rate (/yr) g : 6.000E+04V4 6.000E+04 * - s mmmmmi Hi
, RO16 *  Solubility c 0.000E+00b7, 0.000E+00 > - R 3)
“ . y constant ¥ > 0.000E+00+/ 0.000E+00 * et , BLEACH( 3)
mew > Inhalation rate (m**3/yr) “ 8 aoofou& . 3 , SOLUBK( 3)
” ® Mass loading for inhalati **3) . : -400E+03 2 -
RO17 * Exposure duration atlon te/mme3dy . m.ooomlo»“ Yoo, T LI
, R017 * Shielding factor, inhalati ' > 3.000E+01V? 3.000E+01 * — MLINH
H ROLT * Shiclgind facter, imhalation > 4.000E-01% 1.000E-01 * B’
1 RO17 3 Praction of time spenc fadoues * 7.000E-01¥ 7.000E-01 ° - * SHE3
. spen : T
RO17 * Fraction of time spent outdeos . 3 5.000E-01¥* 5.000E-01 = , ohrl
R017 * shape factor flag vmmnmw:nwoonm fon site) : N.moomlouw 2.500E-01 » » Forn
) nal gamma 3 : e * FOTD
IRESRAD, Vession S 82  pexrern 1,000E+00V5 1.000E+00 * >0 i
& . t =0.5 : shows circular AREA. 3
Summary : RESRAD QA File year 06/06/58 2 roage ow e
- oz . Site-Specific wmnmwmnmn meEmE\ (continued)
S enu ? Parameter sex ] Used by RESRAD 3
ae ARARAAS oy oy ’ ? .. Input = * Default * (If different from user input) * mmmwﬂmgn
; wo:uwmmwwonmrm%mmmnnonmnnm< (used if F§S = -1): 3 3 u AR
" er an i i .
RO17 2 Quter m:mmwwm MMMMWM MMW~ ring 3 . Dot used * 5.000E+01 2 - :
% RO17 2 Outer annular radius :3~ Ting .o. > not used * 7.071E+01 > - . ARl )
: RO17 2 Outer annular radius ( V\ iy . pot used > 0.000E+00 o » PADSHAPE( o
m 4 B RO17 * Outer annular radius AMV~ ring ‘: , pot used 7 0.000E+00 * T » EAboHREE{ 1)
- : RO17 2 Outer annular radius :5~ Ting G , hot used 7 0.000E+00 - . A saAPE{ )
RO17 * Outer annular radius §:~ ting m ’ not used * 0.000E+00 * -—=  RApREE( %)
. RO17 3 Outer annular radius ( v\ ing o , hot used 7 0.000E+00 T . RADSHAGE( o)
; i RO17 *  Outer annular radius HMV. nw:@ m , pot used 2 0.000E+00 * e s EADSHAPE( 8)
RO17 3 Outer annular radius :3_ Ting 100 , ot used 2 0.0008+00 ° T  RaUSHASE( o)
RO17 2 Outer annular radius :3. i , ot used % 0.0008+00 > T . RRD-SHABE(10)
- RO17 3 Outer annular radi * Fing 13 , pot used * 0.000E+00 - ' BAPSHAEBCIL)
; : us (m), ring 12: 5 not used * 0.000E+00 3 - ? RAD_SHAPE(11) i
N . ) - > RAD_SHAPE |
S~ mew “ mnwmnposw of annular areas within AREA: 2 “ “ ? T e ,
S ng .
!N RO17 * Ring 2 ? not used * 1.000E+00 ? -— . !
e RO17 * Ring 3 ’> not used ? 2.732E-01 * - : FRACA( 1)
S RO17 * Ring 4 . > not used * 0.000E+00 @ _— , FRACA( 2) : ,
RO17 * Ring 5 K * not used ?* 0.000E+00 ? o s FRACA( 3) . !
" — RO17 *  Ring ¢ : > not used ? 0.000E+00 * - . DRACAL D) :
. RO17 * Ring 7 * not used * 0.0D00E+00 3 —_ FRACA( 3) i
! not used 3 0.000E+00 * —— “ FRACA( 6) —
o3 . page 4 FRACA( 7) :
L~ ]
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RO17 ? Ring 8 3 not used ? 0.000E+00 * -— v
RO17 * Ring 9 * not used 3 0.000E+00 2 ——— <
RO17 ? Ring 10 ? not used * 0.000E+00 * -—-
RO17 ? Ring 11 * not used * 0.000E+00 ? -— 7@
RO17 ? Ring 12 3 not used * 0,000E+00 °* -—
3 3 3 3
N
: RO18 * Fruits, vegetables and grain consumption (kg/yr) * 1.600E+02 3 1,600E+02 ° -— ﬁb
- RO18 * Leafy vegetable consumption (kg/yr) 3 1.400E+01 * 1.400E+01 * -——
RO18 * Milk consumption (L/yr) 3 9,200E+01 3 9.200E+01 ? —-—
RO18 * Meat and poultry consumption (kg/yr) 3 6.300E+01 3 6.300E+01 °* -—
RO18 * Fish consumption (kg/yr) 3 5,400E+00 * 5,400E+00 * ——-=
N RO18 ? Other seafood comsumption (kg/yr) 3 9.000E-01 * 9.000E-Q1 ? —
RO18 * Soil ingestion rate (g/yr) 3 3,650E+01 * 3.650E+01 * -
RO18 * Drinking water intake (L/yr) 3 5,100E+02 * 5.100E+02 * -—
N RO18 ° Contamination fraction of drinking water 3 1,000E+00 * 1.000E+00 °? -—-
RO18 ? Contamination fraction of household water 3 1.000E+00 * 1.000E+00 * -—
- RO18 ® Contamination fraction of livestock water 3 1.000E+00 * 1.000E+00 * -—
RO18 ® Contamination fraction of irrigation water 3 1.000E+00 * 1.000E+00 °? —-—
) RO18 ® Contamination fraction of aquatic food 3 5,000E-01 * 5.000BE-01 * -
RO18 ? Contamination fraction of plant food 3-1 -1 3 0.500E+00
RO18 * Contamination fraction of meat -1 -1 3 0.500E+00
RO18 * Contamination fraction of milk 3-1 -1 3 0.500E+00
k] E 3 3
RO19 3 Livestock fodder intake for meat (kg/day) 3 §.800E+01 * 6.800E+01 * -—-
R019 * Livestock fodder intake for milk (kg/day} 3 5,500E+01 * 5.500E+01 * -
RO19 ? Livestock water intake for meat (L/day) 1 5,000E+01 * 5.000E+01 3 ———
RO19 ? Livestock water intake for milk (L/day) 3 1.600E+02 * 1.600E+02 °* -——
RO19 * Livestock soil intake (kg/day) 1 5,000E-01 * 5.000E-01 3 —-——
RO19 * Mass loading for foliar deposition (g/m**3) 3 1.000E-04 * 1.000E-04 ° -—
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Summary : RESRAD QA File File: TEST.RAD
Site~Specific Parameter Summary (continued)
0 3 3 User 2 2 Used by RESRAD
3 Input 3 pefault 3 (If different fro

mhr % Loshlstn, +otviey -~ RESBAD 6

Menu

3 Parameter

Depth of soil mixing layer (m)

RO19 3 3 1.500E-01 * 1.500E-01 *
R0O19 ?® Depth of roots {(m) 3 9.000E-01 * 5.000E-01 *
RO19 3 Drinking water fraction from ground water 3 1.000E+00 * 1,000E+00 °
RO19 ® Household water fraction from ground water 3 1.000E+00 * 1.000E+00 *
RO19 ? Livestock water fraction from ground water 3 1,000E+00 * 1.000E+00 ?
RO19 * Irrigation fraction from ground water 3 1.000E+00 > 1.000E+00 *
3 3 3 3
R19B ? Wet weight crop yield for Non-Leafy (kg/m**2) 3 7.000E-01 ® 7.000E-01 ?
R19B * Wet weight crop yield for Leafy (kg/m**2) > 1.500E+00 * 1.500E+00 ?
R19B ? Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 * 1.100E+00 *
R19B * Growing Season for Non-Leafy (years) 3 1.700E-01 * 1.700E-01 ?
R19B ? Growing Season for Leafy (years) 3 2.500E-01 * 2.500E-01 3
R19B * Growing Season for Fodder (years) * 8.000E-02 * 8.000E-02 *
R19B * Translocation Factor for Non-Leafy 1 1,000E-01 ? 1.000E-01 *
R198B * Translocation Factor for Leafy 3 1.000E+00 * 1.000E+00 °?
R19B ? Translocation Factor for Fodder * 1.000E+00 * 1.000E+00 *
R19B * Dry Foliar Interception Fraction for Non-Leafy 3 2.500E-01 * 2.500E-01 °
R19B ® Drly Foliar Interception Fraction for Leafy 3 2.500E-01 * 2.500E-01 *
R19B ° Dry Foliar Interception Fraction for Fodder i 2,500E-01 *® 2.500E-01 *
R19B ® Wet Foliar Interception Fraction for Non-Leafy °3 2.500E-01 ®* 2.500E-01 °
N R19B ® Wet Foliar Interception Fraction for Leafy 3 2.500E-01 *® 2.500E-0Q1 °*
Page S
RO17 *  Ring 8 s not used T+ bL0DOEL00 *
RO17 Ring 9 * not used * 0.000E+00 ?
RO17 ? Ring 10 . ? not used * 0.000E+00 ?
RO17 * Ring 11 3 not used @ 0.000E+00 *
RO17 2 Ring 12 3 s 0. o0
v : : not used : 0.000E+00 3
RO18 * Fruits, vegetables and grain consumption (ki 3 “
M R018 * Leafy vegetable consumption Awn\<nvv thafyr) 2 W.MMMMHWW 3 W.MMNMHmm 3
- RO18 * Milk consumption (L/yr) 2 wmwoom+outb m.mcom+oH 3
R0O18 2 Meat and poultry consumption (kg/yr) * 6.300E+01 m.uoom+ow 3
1~ RO18 * Fish consumption (kg/yr) 3 5.400E+00¥? m.»oom+oo 3
Iy R0O18 * Other seafood consumption (kg/yr) 3 m.OOOM|oH§u w.oqoﬁoou :
[T RO18 °* soil ingestion rate (g/yr) 3 w.mmom+0H&u u.mmom+oH 3
R RO18 * Drinking water intake (L/yr) 3 5.100E+02y® m.uoom+om 3
Y RO18 * oo:amS%Dmnwos fraction of drinking water B H”ooom+o M ».ooom+oo 3
R0O18 * Contamination fraction of household water * 1.000E+00V> H.ooom+oo 3
nv RO18 ? oosnwawzmnwon fraction of livestock water 3 1.000E+00Y? H.ooom+oo 3
. . R018 ° Contamination fraction of irrigation water * 1.000E+00¥? H.ooom+oo 3
M RO18 * Contamination fraction of aquatic foo 25 ooomus\u 5.000E-01 *
RO18 * Contamination fraction of plant food 51 .1 2
“N RO18 “ Contamination fraction of meat 3-1 -1 3
< RO18 : Contamination fraction of milk ¥ -1 -1 3
3 3 3
R RO19 * Livestock fodder intake for meat (kg/da 2 N 3
I RO19 * Livestock fodder intake for milk :nw\amww 3 MMMWNHWW,% MMWWMHWW 3
« RO19 * Livestock water intake for meat (L/day) 3 muooom+ou4\u w.ooom+ou 2
RO19 * Livestock water intake for milk (L/day) *1 mocm.;«ow.\u H.moom+om 3
RO19 @ Li i1 1 . .
v vestock soil intake (kg/day) 3 m.oooméuﬂu 5.000E~01 *
RO19 * Mass loading for foliar deposition (g/m**3) 2 1.000E-04 w.oooM|o» 3
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H File: RESRAD.QA
a o s Site~Specific wmnmamnmn Summary (continued)
U s 3
M me:.._ 3 i Parameter 3 oo * Dpefault 3 (If
? Depth of soil mixing layer (m) 3 -
h RO19 ? Umun:.OM roots (m) 3 9,000E-D1 WWMMMIM% 3
lﬂ RO19 ? prinking water fraction from ground water 3 H.ooom+oo$ H.ooom+oo 3
RO19 * Household water fraction from ground water Tl ooom+oo¢m H.ooom+oo 2
ﬂw RO19 3 r»<wmnonw water fraction from ground water 3 H”ocom+oo H H.ooom+oo 3
- RO19 “ Irrigation fraction from ground water 3 H.ooom+oo‘m H”coom+oo 2
3
R19B * Wet weight crop yield for Non-Leaf kg/m**2 3 - (m :
R19B * Wet weight crop yield for Leafy Y Mwwxs*»mw 3 N”mwmm+mW\ N.mmwm+ww “
% R19B * Wet weight crop yield for Fodder (kg/m**2) * 1.100E+00 H.Moom+oo B
v R19B ? Growing Season for Non-Leafy {years) * 1.700E-01 H.QOOMloH 2
> R19B * mnos%ao Season for Leafy {years) : m”mQOM|OH¢N N.mOOM|op 3
&3 R19B * Growing Season for Fodder (years) * 8.000E-02 w.ooomnow 3
-~ R19B ? Translocation Factor for Non-Leafy 3 y.ooomuow H.oo
R19B * Transl . 0098100 »
) anslocation Factor for Leafy 2 p.ooom+ooa\. 1.000E+00 ?
~ R19B 2 anmsmpommnwon Factor for Fodder * 1.000E+00V} H.ocom+oo 1
=y R19B * Dry Foliar Jnterception Fraction for Non-Leafy * 2.500E-01 m.mOOM|oH 3
! R19B * Dry mowwmn Interception Fraction for Leafy 3 2.500E-01 m.moomuoH 2
R19B * Dry Foliar Interception Fraction for Fodder 3 2.500E-01 m.moomvoH 3
R19B * Wet Foliar Interception Fraction for Non-Leafy 3 2.500E-01V} m.mOOM|oH 3
R19B ' Wet Foliar Interception Fragtion for Leafy 3 N”mQOM|oH 3 N”moom|ow 3
Page 5

FRACA( 8)
FRACA( 9)
FRACA(10)
FRACA(11)
FRACA(12)

DIET (1)
DIET(2)
DIET(3)
DIET (4)
DIET(5)
DIET (6)
SOIL
DWI
oW
FHHW
FLW
FIRW
FR9
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS
LWI6
LSI

MLFD

* Parameter
3 Name

FGWIR

YV (1)
YV(2)
YVi(3)
TE (1)
TE(2)
TE(3)
TIV{(1}
TIV(2)
TIV(3)
RDRY (1)
RDRY (2}
RDRY (3)
RWET (1)
RWET (2)

H

&
P,

0.500E+00
0.500E+00
0.500E+00¢

Used by RESRAD

oW owow

[P I I R T I O P R I

w

E)
3
3
3
3
)
3
3
3
3
3
3
3
E)
]
a
3
L)
3
E)
3

-

FRACA{ 8)
FRACA( 9)
FRACA (10)
FRACA(11)
FRACA(12)

DIET (1)
DIET(2)
DIET (3)
DIET (4)
DIET(5)
DIET(6)
SOIL
DWI

FDW
FHHW
FLW
FIRW
FRY
FPLANT
FMEAT
FMILK

LFI5
LFI6
LWIS
LWI6
LSI

MLFD

Parameter
Name

DROOT
FGWDW
FGWHH
FGWLW
FGWIR

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

RWET (1)
RWET (2)
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Summary.qa
R18B * Wet Foliar Interception Fraction for Fodder > 2.500E-01 ? 2,500E-01 ? --- ® RWET(3)
R19B * Weathering Removal Constant for Vegetation 3 2.000E+01 * 2.000E+01 ° -—— ? WLAM
3 3 3 3 a
Cl4 * C-12 concentration in water (g/cm**3) * not used 3 2.000E-05 ? -— * Cl2WTR
X Cl4 * C-12 concentration in contaminated soil (g/qg) ? not used * 3.000E-02 ? ——— 3 Cla2cz
(Y Cl4 * Fraction of vegetation carbon from soil ? not used ? 2.000E-02 °? -— ® CSOIL
lr Cl4 2 Fraction of vegetation carbon from air * not used ? 9.800E-01 ? —— ? CAIR
“ Cl4 2 C-14 evasion layer thickness in soil {m) 2 not used * 3.000E-01 2 -——— 3 DMC
~ Cl4 3 C-14 evasion flux rate from soil (1/sec) * not used ? 7,000E-07 ° --- * EVSN
AV Cl4 ° C-12 evasion flux rate from soil (1/sec) > not used * 1.000E-10 °® --- * REVSN
Cl4 * Fraction of grain in beef cattle feed ®> not used 3 8,000E-01 3 ——- * AVFG4
Cl4 3 Fraction of grain in milk cow feed ® not used 2 2.000E-01 ? -—- 3 AVFGS
3 3 3 3 3
“ STOR * Storage times of contaminated foodstuffs (days): 2 3 2 2
g STOR ? Fruits, non-leafy vegetables, and grain ® 1.400E+01 3 1,400E+01 3 -—- * STOR_T(1)
h.&, STOR 3 Leafy vegetables * 1.000E+00 * 1.000E+00 = - 3 STOR_T{2)
N STOR 3 Milk * 1,000E+00 ® 1.000E+0Q ? - * STOR T(3)
STOR ? Meat and poultry ® 2.000E+01 * 2.000E+01 ? -— 2 STOR_T(4)
STOR 3 Fish * 7.000E+00 * 7.000E+00 2 —— 3 STOR_T(5)
D STOR Crustacea and mollusks ® 7.000E+00 * 7,000E+00 3 -— * STOR T (6)
STOR ? Well water ®> 1.000E+00 ? 1.000E+00 ? -— 3 STOR_T{(7)
A STOR * Surface water * 1.000E+00 * 1.000E+00 3 —-——- 3 STOR_T(8)
6 STOR ? Livestock fodder * 4.500E+01 * 4,500E+01 * —-—— 3 maomudﬁwv
3 3 3 3 3
0@ R021 * Thickness of building foundation (m) * 1,500E-01 ® 1.500E-01 @ -—- * FLOOR
RD21 * Bulk density of building foundation (g/cm**3) 3 2.400E+00 * 2.400E+00 ° -—= ? DENSFL
” R021 * Total porosity of the cover material ® not used ? 4.000E-01 ? -—- 2 TPCV
RO21 * Total porosity of the building foundation ? 1.000E-01 3 1.000E-01 ? -—= * TPFL
\ R021 * Volumetric water content of the cover material ? not used * S5.000E-02 @ -—= 3 PH20CV
4 RO21 * Volumetric water content of the foundation ® 3.000E-02 * 3.000E-02 3 -—- * PH20FL
3 1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 Page 7
Summary : RESRAD QA File File: TEST.RAD
- Site-Specific Parameter Summary {continued)
0 3 3 User 2 3 Used by RESRAD 3 Parameter
Menu 3 Parameter 3 Input 3 Default ?

* not used

* 1.500E-01

E)

(If different from us

er input) ?

:HH:HHHHHHHHHHHHHH»HHHHHHHHHHHHQHHHHHHHHHHHHHHHHHQHHHHHHHHHHHHHHH:HH:HHHHHHH:HH:HHHHHHHHHHHH»HHHH:QQHQ titteestsistes

) Summary of Pathway Selections

User Selection

1 -- external gamma :

R021 * Diffusion coefficient for radon gas (m/sec): 3 3 3 3

' RO21 ? in cover material ? not used * 2.000E-06 ? —— * DIFCV

k R021 in foundation material * 3.000E-07 * 3.000E-07 3 -—- ® DIFFL
RO21 ? in contaminated zone soil ? 2.000E-06 ® 2.000E~06 °* —— 3 DIFCZ
R021 ? Radon vertical dimension of mixing (m) ® 2.000E+D0 * 2.000E+00 °* ——— 3 HMIX
RO21 ? Average building air exchange rate (1/hr) * 5.000E-01 ® 5.000E-01 ° —— ? REXG
RO21 * Height of the building (room) (m) ? 2.500E+00 * 2.500E+00 2 —-—— ? HRM
R021 3 Building interior area factor * 0.000E+00 * 0.000E+00 ? code computed (time dependent) ? FAI
R021 ? Building depth below ground surface (m) 3-1.000E+00 *-1.000E+00 * code computed (time dependent) * DMFL
R021 ? Emanating power of Rn-222 gas * 2.500E-01 * 2.500g-01 ? -—- * EMANA(1)
R021 ° Emanating power of Rn-220 gas

3 EMANA(2)

active
Page 6
Summary. rep
R19B ? Wet Foliar Interception Fraction for Fodder 3 2.500E-01¥* 2.500E-01 ?* RWET (3)
R19B * Weathering Removal Constant for Vegetation “ m.ooom+ows 2.000E+01 “ WLAM
B 3
i 3 3 — 3 19D
<. Ch4 ° C=12 copcenbration ih wARR: (WY > e _pmma&.u 2. 0000 3 1 3WTR
M Cl4 * C-12 concentration in contaminated soil (g/q9) 3 not :mma,\u 3.000E~02 3 clacz
Cl4 * Fraction of vegetation carbon from soil * not used¥ * 2,000E-02 3 CSOIL
J Cl4 ?* Fraction of vegetation carbon from air * not used{/* 9.800E-01 3 CAIR
Cl4 2 C-14 evasion layer thickness in soil (m) * not usedv,* 3.000E-01 °? DMC
7 2 Cl4 ? C-14 evasion flux rate from soil (1/sec) * not cmmn:\o 7.000E-07 * EVSN
) ’ €14 * C-12 evasion flux rate from soil (1l/sec) * not cmman\u 1.000E-10 REVSN
g Cl4 * Fraction of grain in beef cattle feed * not usedV 3 8.000E~01 * AVFG4
fa/v Cl4 * Fraction of grain in milk cow feed 3 not nmmnﬂw 2.000E-01 “ AVFGS
- 3 3
L STOR * Storage times of contaminated foodstuffs (days): 3 b 3
: 0,, STOR * Fruits, non-leafy vegetables, and grain 3 H.»oom+0H§u 1.400E+01 3 STOR_T{1)
6 STOR * Leafy vegetables * 1.000E+00¥* 1.000E+00 3 STOR_T (2)
; STOR ? Milk 3 1.000E+00¥* 1,000E+00 3 STOR_T{3)
9 1 STOR ? Meat and poultry 3 m.ooom+owﬂu 2.000E+01 * STOR_T (4)
STOR ? Fish 3 q.ooom+oQ,.\\u 7.000E+G0 ? STOR_T (5}
STOR ? Crustacea and mollusks 2 q.ooom+oo\ 7.000E+00 * STOR_T (6)
3 Og STOR * Well water 2 H.ooom,,oo,\ 1.000E+00 ° STOR_T (7)
. STOR *  Surface water 3 H.oooméc& 1.000E+00 ° STOR_T(8)
)5 STOR * Livestock fodder } 4.500E401V 4.500E+01 STOR_T (9)
3
. R0O21 * Thickness of building foundation {(m) 3 H.moo_mTcH\u 1.500E-01 * FLOOR
.. RO21 * Bulk density of building foundation (g/cm**3) 3 n.nocm+om\u 2.400E+00 3 DENSFL
4 fﬁ R021 ? Total porosity of the cover material * not used 4.000E-01 * TPCV
2. RO21 ? Total porosity of the building foundation ® 1.000E-01¥* 1.000E-01 ? TPFL
R021 ? Volumetric water content of.the cover material * not usedV¥? 5.000E-02 * PH20CV
“ R021 ?* Volumetric water content of the foundation 2 w.oooméw\n 3.000E-02 * PH20FL
3 1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 7
R Summary : RESRAD QA File File: RESRAD.QA
" Lo Site-Specific Parameter Summary (continued) s b .
1 4 3 User 3 3 Used by RESRAD arameter
3 ” oxmuc 3 Parameter 3 Input 3 Default ? (If different from user input) .u Name

R021 * Diffusion coefficient for radon gas (m/sec): 3 3 s 2

RO21 ? in cover material * not :mmm<u 2.000E-06 * -—= * DIFCV
RO21 ? in foundation material 3 3.000E-07Y2 3.000E-07 °? — * DIFFL
ROZ21 * in contaminated zone soil 3 n.ooomnom&\u 2.000E~06 ? -—-= * DIFCZ
R021 * Radon vertical dimension of mixing (m) * 2.000E+00VW2 2.000E+00 * - 3 HMIX

R021 ? Average building air exchange rate (1/hr) 3 m.oooMnou\u 5.000E-01 3 -— 3 REXG

R021 * Height of the building (room) (m) * 2.500E+00¥® 2,500E+00 * - 3 HRM

R021 * Buflding interior area factor 3 0.000E+00 0.000E+00 * code computed nnwam dependent} ? FAI

R021 ? Building depth below ground ‘surface (m) ulw.ooom+ooﬁup.ooom+oo * code computed (time dependent) * DMFL

R021 ? Emanating power of Rn-222 gas 3 2.500E-01 4 wwmmmnww “ --- “ mﬁwmw
R 2 natin ower of Rn-220 gas * not used . E- -—- ,
HWMWHHHWMTHHHHMH%HHHHHHHHHHHH:HMHﬁHHHHHHHHHHHHHHH:HHuHHHHHHHHHHHHHHHHHHHHH»HHHH»HHHHHHHHHHHHHHHH::HQ:HH:H iS5 98493 59 4

Summary of Pathway Selections

Pathway 3

User Selection

active




oo ‘
i
Summary.qa
2 -- inhalation (w/o radon)? active
3 -- plant ingestion 2 active
4 -- meat ingestion 3 active
4 5 -- milk ingestion 3 active
6 -- aguatic foods : active . zﬁ\
7 -- drinking water 3 active Ny
8 -- soil ingestion 3 active -
9 -- radon 3 active
Find peak pathway doses 3 suppressed %JALM
frtffstteettttttettttteettafsersssastetsttfefisass
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 Page 8
N Summary : RESRAD QA File File: TEST.RAD
M Contaminated Zone Dimensions Initial Soil Concentrations, pCi/g
. o : AAARKAARKARALR
V/Iu Area: 10000.00 square meters U-234 1.000E+00
»45 Thickness: 2.00 meters U-238 1.000E+00
® Cover Depth: 0.00 meters
- ) 0
03 Total Dose TDOSE(t), mrem/yr
nU Basic Radiation Dose Limit = 30 mrem/yr
A"\ t (years): O0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 p.ooon+ou¢\
n“V TDOSE(t): 2.587E-01 2.578E-01 2.561E-01 2.503E-01 2.343E~01 1.868E-01 1.028E-01 1.966E+00
WM M{t): 8.622E-03 8.594E-03 8.537E-03 8.342E-03 7.810E-03 6.227E-03 3.426E-03 6.553E-02
ﬂR OMaximum TDOSE(t): 1.966E+00 mrem/yr at t = 1.000E+03 years
nuﬂ 1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 Page 9
Summary : RESRAD QA File File: TEST.RAD
* Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
3 As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
F\%J 0 Ground Inhalation Radon Plant Meat Milk Soil
/hH Radio- HARAMARKXAARKAKA AARRARARRAAARARN AARAKRANNANAARAA AAXRAARARNAAARAR AAA RAARARABARAARARAA AARKAARKAARARARA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RAKKAAA ARARKARAA RAAKRA AANEARKKA ARRAAR ARKAAKKAA KXKRXA ARARNAARA ARAABA ARAKRAAAAR AKARAA KANAAKARK ARANAA AARAAKARAR RAAKAA
U-234 2.338E-04 0.0009 1.689E-02 0.0653 0.000E+00 0.0000 6.158E-02 0.2381 2.032E-03 0.0079 4.981E-03 0.0193 7.747E-03 0.0300
U-238 7.752E-02 0.2997 1.510E-02 0.0584 0.000E+00 0.0000 5.854E-02 0.2263 1.931E-03 0.0075 4.735E-03 0.0183 7.364E-03 0.0285
t1itttt tftttiffs ffteef fftftfttt titfft tiftiffts frffff frfffriff fffetf tffftffis ffriff fffffffff ffffff fEfffE9898 j358551
rMW Total 7.77SE-02 0.3006 3.200E-02 0.1237 0.000E+00 0.0000 1.201E-01 0.4644 3.963E-03 0.0153 9.717E-03 0.0376 1.511E-02 0.0584
: 0
] Total Dose Contributions TDOSE({i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years
4 0 Water Dependent Pathways
. 0 Water Fish Radon Plant Meat All Pathways*
:h" Radio- AAAARAAAARAAAAAA AARAAAARKAARAAAR AARAAARRARKKRARR AXAARRAAANAARRAN ARARRRARKAAARAAR ARAAARARRAAARRAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Mm” AXAARKA RRAKKAKAR AARRAR AAAKARARA AKKARK AARSARRAA AAAREA AAARABRAR AAARAA AAARARRAR ANAARA ARARAARAA AARAAR BARKAKEAR ARARAA
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 9.347E-02 0.3614
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.652E-01 0.6386.
titittt trtfftett fffttf ftftttftt trttft trfffffft ffffff feffffest frffft trfffffft ffffff fffffftif f21fff tifffffff ffffft
A“AV Total 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 2.587E-01 1.0000
0*Sum of #l1 water independent and dependent pathways.
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 Page 10
M Summary : RESRAD QA File File: TEST.RAD
ﬂ ¢ Page 7
\ 2 -- inhalation (w/o radon)?® active Summary. rep
3 -~ plant ingestion 3 active
4 -- meat ingestion 3 active
5 -- milk ingestion 3 active
6 -- aquatic foods H active
7 -- drinking water 3 active
8 -- s0il ingestion s active
wwll radon 3 active ET
Find peak pathway dose a
1RESRAD <mmﬁ2.m.ﬂwwnﬁHHHHHWHHHHHMHHHHHHHHH%MW%WMMMM:HHH Q~.
. ion 5. imit =
Summary : RESRAD QA File o0 T 0% year 06/06/98 22:41  page 8 w;wu

ry

Contaminated Zone Dimensions

File: RESRAD.QA

Initial Soil Concentrations, pCi/g
. Area: 10000.00 square Emnmwm ;
Thickness: 2.00 meters Nuwwm 1 0008¢08
N ono<mH Depth: 0.00 meters 10008400
Basi MoMmH Dose TDOSE(t), mrem/yr
. asic Radiation Dose Limit = 30 mrem/yr
wwwww.xmeWWW.mmﬁ.ﬂmmw.u Fraction of Basic Dose Limit wwnmwcma at Time (t)
. . ARARAAAAARRBARAARNAARRARKAR KRR R R AR KR K% ARAARARR
HWMMMMMW“ Wummwmwmm w.mmmm+oo 3.000E+00 1,000E+01 3.000E+01 1,000E+02 3 000E+02 1.000 C\
M(t): 5 eaae o3 m”mwnmumw M.MMWM:WW M.WMWM|OH 2.343E-01 1.868E-01 H“ommw:ow H.wmmMHWWf\\
MMMMWMME MUOmmnnvw mu.wmmm+oo mtemios .mn 2 H.owom+mmowmwmwmucmlou 6.227E-03 3,426E~03 6.553E~-02 f\\
» Version 5,82 T« Limit = Q.
Summary : RESRAD QA File 43 year 06706798 NNMMW NMMWMU A
e: . QA
Total Dose Contributions TDOSE (i i
(P, t) for Individual Radi i
o N As ﬂmeM<m Msa MannHos of Total Dose At anomwmwwmmwoﬁwwmwun Fathvays (p)
S ) ndependent Pathways (Inhalati
Radio- Ground «::wwmnuoa Radon . mww:m on mxnwcamwzwwmonv Milk
Nuclide mrem/yr fract mrem/ . ; i Kb
. fract.
yr mrem/yr fract. mrem/yr fract. mrem/yr f
U-234 2.338E-04 0.0009 1.689E-02 0.0653 0 000E+00 0.0000 6 ; i ARG KARES AATShin A
o2 7.7398-02 0 999y 1 C09E-02 0. . . -158E-02 0.2381 2.032E-03 0.0079 4
Vi3, 131528002 0.2 . 0.0584 0.000E+00 0.0000 §.854E-02 0.2263 1.931m-03 o 13335-03 0.0103 53415703 0.0300
StLn St i Wwammmmw Lfift $ri1i1i61 141988 Diffeeeet tisagy $18811181 1H1118 HHITTIE] Hee i B
llbw 4\\ ” . 0E; . 7 0.000E+00 c.mwbo 1.201E-01 0.464 3.963E-03 0.015 9.717E~03 Nae Sttt fiitit
Total Dose Contributions bﬂ“mmAw~n t) for Hﬂmw<wa HTMVM. (\\o . (\u . (\w o.mem H.wwww|c~(mVo
’ ua i
0 As mrem/yr and Fraction of Total Dose At M womwmwmmmwoﬂwwmwmu Fathuays (p)
o Water Fish Water Dependent Pathways
Radio- : ) ) Radon Plant Meat Milk All
Nuclide mrem/yr fract mrem/ : ; i : SR
. yr ,nnmnn. Bnms\wm fract. mrem/yr fract. mrem/yr f
m|wwb 0.000E+00 0.0000 0.000E+0C* 0.0000 © 000E+00 0.0000 0.000 : ) ; i A3l wihi A3k KRR
23 0.000E+00 0.9000 5" oaoEr9d" 0. . . . E+00 0.0000 0.000E+00 0.0000 0
THi18ts HITTTITE Siouey J3000E+00 0.0000 0.000E+00 00000 0.000E40D 00000 . 10008400 5.0000 3. Sa3E02 0.3614
? 1it1ee tieieerag 9.9 . 0.000E+00 0.0000 0.000E+00 0.0000 1
reiiir THLLIUL titfhe titittets 111 f1f1P1988 FEPHEE tfrfifff tif t HHiitrt fiits
, o : 0.0000 o oistt 111 fiftff1tt tiitif
wwwmﬁwmm ﬂwwwﬂmnmw wwamumanman and deptodont umn=£m<wo 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 WHMMWMMMM MHWMMM
’ ion 5. T« Limit = 0, 0 . .
Summary : RESRAD-QA File > year oo/o6rse Nnmmwo WMMNM oA
i : D.QA

Page 7




' Summary.qa )
i Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
; [o} Water Independent Pathways (Inhalation excludes radon)
’ 0 Ground Inhalation Radon Plant Meat
w Radio- ARARARRAARARARAR AARARARAARAANAAR ARAARNARAARAARRR AXAAAARRARARARAA
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRRARA uuwwwuwuw RARKAA AAARARARAN ARAKAA AARRAARARR AAKRRA ARARARAAR BARARKKRK uyuuwu RARRARAAR AAARKA
U-234 2.330E-04 0.0009 1.684E-02 0.0653 1.085E-07 0.0000 6.1398-02 0.2381 2.026E-03 0.007% 4.965E-03 0.0193
U-238 7.726E-02 0.2997 1.505E~02 0.0584 1.025E-13 0,0000 5.835E-02 0.2263 1,9258-03 0.0075 4.720E-03 0.0183
ttititt t1tttfdtt tiffdt fffftftft tiffif trireffet ffffft trffrffes ffffft ftfffffff ffffff fPfffffff ffftff
> Total 7.750E-02 0.3006 3.189E-02 0.1237 1.085E-07 0.0000 1.197E~-01 0.4644 3.951E-03 0.0153 9.685E-03 0.0376
I 0 ) i
_TM Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways ({(p)
“hﬂu As mrem/yr and Fraction of Total Dose At t = 1,000E+00 years
* 0 Water Dependent Pathways .
1o 0 Water Fish Radon Plant Meat Milk
K Radio- AARBARARAAARARAR ABKAAKARRARRARAR ARARRARAARARARRR AARAAARRAARAAAAAR AARARAAARAAARKAA ARAAARRARBAARAAA
,Auo - Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. nmrem/yr fract. mrem/yr fract.
fmw ) BRRXAAA wu#wuuww# RARAAR  AAARAARAA ANANAA AARAARARR AARAAK  ARAARARAN ARANAR AARRARAAR ARAREA ARAAAAAAA ARAAAR
U-234 0.000E+00 0.0000 0.CO00E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
nU : U-238 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000
tittttt trfftteet teffft ffffftfst teffft fffffffff frffff trfffffft tfffft fffffffff frffff fittfftff friffs
rﬂ” Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 U.QO00E+00 0.0000 0.000E+00 0.0000
g : 0*Sum of all water independent and dependent pathways.
nlf 1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 H»"Hm Page 11
; . Summary : RESRAD QA File File: TEST.RAD
‘ﬂ ' Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
B As mrem/yr and Fraction of Total Dose At t = 3,000E+00 years
3} Water Independent Pathways (Inhalation excludes radon) .
t 1] Ground Inhalation Radon - Plant Meat Milk
i 3 i A ARAARARAAARRERARR ARARRNARARRANARR
o BARARAR ARARARRAA AARAAR AARARARAN AARRAR BAAKAARAR ANAKRA AARRAAARA ARASAR AARANARAN AARAAR ARRAAARAA AAAAAA
' U-234 2.316E-04 0.0009 1.673E-02 0.0653 9.723E-07 0.0000 6.098E-02 0.2381 2,012E-03 0.0079 4.933E-03 0.0193
U-238 7.675E-02 0,2997 1.495E-02 0,.0584 2.754E-12 0.0000 5.796E-02 0.2263 1,913E-03 0.0075 4.689E-03 0.0183
titfftt f1tfffest teefes ffffffftt fftfft trfftffft tfffft fiftffeff fettff ffftfffff ffffft fffffffff ffffff
Total 7.698E-02 0.3006 3.168E-02 0.,1237 9.723E-07 0.0000 1,189E~01 0.4644 3,.925E-03 0.0153 9.621E-03 0.037¢
o :
- Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
b As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Dependent Pathways .
0 Water Fish Radon Plant  Meat Milk
i BARRARARRARAARAA AR AKA BARARARKARARARRA AARKARR AAAARARAAARAAAAR ARAARAAAAAARRRARA
u Naciid / / f t / fract mrem/yr fract mrem/yr fract
- Nuclide mrem/yr fract. nrem/yr fract. mrem/yr ract. mrem/yr act. . mrem/y f .
In" RARARAR RAREAAARA ARARAA AARARAAAA AARAAR ARARAARAR AAAKAR ARAARA  AARRARAAR ARAAKA ARAARA
’ U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0,.000E+00 0,0000 O©0.000E+0C 0.0000 O,000E+00 0.0000 0,.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
titftft teeffitef fetfst fffffffes tfftft tfffffffs ffifft fiftrffft teffff Affrfteft frffff ffftfffff ffftff
ﬁ Total 0.000E+00 0,0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
; 0*Sum of all water independent and dependent pathways.
) 1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 thpm Page 12
Summary : RESRAD QA File File: TEST.RAD
£
: i Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways {p)
| As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
] 0 Water Independent Pathways (Inhalation excludes radon)
ﬂ Page 8
~
wv\»ww wwwbwﬁhb_ »
Summary.rep
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i} and Pathways (p)

As mrem/yr and Fraction of Total Dose At t

Page 8

= 1.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon}
0 Ground Inhalation Radon
Radio- ARAAA A4 AARA ! AMABARARRARAARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
RRARARA BABRARK 1A ARA ARBARA i AAAA BARRAA AARAABAAA ARAAKA ARAKKAXAA ARRAAS
U-234 2.330E-04 0.0009 1.684E-02 0.0653 1.085E-07 0.0000 6.139E-02 0.2381 2.026E-03 0.0079
U-238 7.726E-02 0.2997 1.505E-02 0.0584 1.025E-13 0.0000 5.835E-02 0.2263 1,925E-03 0.0075
1118888 f1f88828¢ SE108t ffftttftt Prittf ftifftetr tiffft friffffff fEffft fifffftff ftifit
oaonmw 7.750E-02 0.3006 3.189E-02 0.1237 1.08SE-07 0.0000 1.197E-01 0.4644 3.951E-03 0.0153
Total Dose Contributions TDOSE(i,p,t)} for Individual Radionuclides
As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years
0 Water Dependent Pathways
0 Water Fish Plant Meat
Radio- AARAABARKAAARARR AAAAR AARAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
ARRARAK AARBEAAAR ARAKAR AKARARKAA ARARAA ARKANAKAA ARARAK  AMARRRAAR AAARAS BARRAAKAA ARARKA
U-234 0.000E+00 0.0000 0.0C0E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
U-238 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
1118251 118444181 218388 fffffteet fPPEEF fPftirift fiifif 1iffffefs £Ef48f fffffffft fetfts
Total 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and dependent pathways.,
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 11
Summary : RESRAD QA File File: RESRAD.QA
Total Dose Contributions TDOSE(i,p,t) for Individual Radionucl
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Independent Pathways (Inhalation excludes radon)
0 Ground Inhalation Radon Plant Meat
Radio- AABARRAARRAARARE AKAARAAKRAKKANAA AAARA
,zznw%nm .Euma\<n fract. mrem/y fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
AARABARAR ARAANAR wwuuw&yww AXARN BAABAKARA BARAAR CAAARA AAA fas BAARAA
lewm W.MWMM|MN 0.0009 1.673E-02 0.0653 9.723E-07 0.0000 6.098E-02 0.2381 2.012E-03 0.0079
- . E- 0.2997 1.495E-02 0.0584 2,754E-12 0.0000 5.796E-02 0.2263 1,913E-03 0.0075
HHH»MHH MHMWWHHHH It1fff fftfftfff tiffft fftffftet trifit tfiffttet 25888 F fftrtiiff fiftst
Tota . E-02 0.3006 3.168E-02 0.1237, 9.723E-07 0.000 1.189E-01 0.4644 3.925E-03 0.015
TR TR e A0 0 9 THEYT 0,00 11658501 0-4644. 35255203 0.015;
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides
As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years
0 Water Dependent Pathways
0 Fish Radon Meat
Radio- AAAARR  ARAAAAARAAAN AAAR
Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract, mrem/yr fr .
BARAAMK RARAARRAA ANAARA ARARRARAX ARARAAS AARK wywwwuwss AARARA wuuyymwuu AR
lewm w.mmmm+mm m.ooow 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+00 0.0000
- . E+ .000 0.000E+00 0.0000 0.000E+00 0.0000 0,000E+00 0.0000 0.000E+00 0.0000
111118 titstttet 11128t fifrtftft ffffif T1f81ites 4848 f f1fRfffft 11111t ffffftfet fiiftt
Total ,0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000
0*Sum of all water independent and ;dependent pathways.
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 12
Summary : RESRAD QA File File: RESRAD.QA
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides
0 As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

Water Independent Pathways (Inhalation excludes radon)

Milk

mrem/yr fract.
AARARKARA AARAAR
4.965E-03 0.0193
4.720E~03 0.0183
fiiftfftt f1itis
9.685E-03 0.0376

(i) and Pathways (p)

Milk

mrem/yr fract.
. ke
0.000E+00 0.0000
0.000E+00 0.0000
tifffftet fttess
0.000E+00 0.0000

ides (i) and Pathways (p)

a1k

mrem/yr

fract.
-
4.933E-03 0.0193
4.689E-03 0.0183
tif1iffft tfttts

w.mNMWVbu o.ﬂwwm

(i) and Pathways (p)

Milk
AAA AAK
mrem/yr fract.
ARAAARAAR AARAAA
0.000E+00 0.0000
0.000E+00 0.0000
tifttftt ttftes
0.000E+00 0.0000

(i) and Pathways (p)

mrem/yr
RAARAAAAR ARARAR
7.722E-03 0.0299
7.339E-03 0.0285
tiftffeef f1iett
1.506E-02 0.0584

fract.

All Pathways*
RAARAAKRAARRRARR
mrem/yr fract.
AARRAARAK RAKAAR
9.317E-02 0.3614
1.647E-01 0.6386
tfttiftft f1f14f
2.578E-01 1.0000

Soil
ARRARARRRARARARAA
mrem/yr fract.
REARBAARAA RAAAAA
7.671E-03 0.0299
7.291E-03 0.0285
fffffefif ffftfs
1.496E-02 0.0584

All Pathways*
ARABRARARRRRARRAN
mrem/yr fract.
AARRAKARE ARAARA
9.256E-02 0.3614
1.636E-01 0.6386
tiffettef fEff1t
2.561E-01 1.0000

mrem/yr fract.
AARARR RARARR
0.0299
0.0285
fiftft

0.0584

7.722E-03
7.339E-03
fiiftttis
1.506E-02

All Pathways*
e weiitid 4
mrem/yr fract.
BAAAARARR ARAAAA
9.317E-02 0.3614
1.647E-01 0.6386
ff1ffteet ftiftt
2.578E-01 1.0000

7.671E-03 0.0299
7.291E-03 0.0285
1111811 f11884

H‘nwmmnome\\ommn
v

All Pathways*
" ol
mrem/yx

9.256E-02 0.3614
1.636E-01 0,6386
fi1iffeft tifftt
2.561E~01 1.0000
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Radio-
Nuclide mrem/yr
ARARAAR ARARARKAA AARARA

Kuclide mrem/yr

Ground
KARARAAAARAARAAR
fract.

fract.

0
Radio-
Nuclide

mrem/yr
BAAREAR ERANAAKAR AKRAKAS
2.274E-04 0.0009
7.499E-02 0.2997
1tfffft fit1ff44t f1f88¢

nnmnn.

U-238

RARRAARARAARRARA
mrem/yr

AARARARRA RAAARA

Inhalation

fract.

ARRBARRABRARBKAKRK
mrem/yr
ARARRARAA AARAAR

Summary.qa

Radon

fract.

BAAAARAAAARARRAR
mrem/yr

RABARAAAR AARAKA

Plant

fract.

RARAASRAARAAARAA
mrem/yr
ARRBAARAR AARAAR

Meat

fract.

.A
mrem/yr
ARBABRARAN ABARAR

Milk

fract.

R ARARRARARARAN

mrem/yr
ARAAARAAR ARRRAA

fract,.

= - -03 0.0079 4.819E-03 0.0193 7.495E-03 0.0300
- .274E-04 0.0009 1.635E-02 0.0653 1,065E-05 0.0000 5.958E-02 0.2381 1.966E -
Muwwm w.mwmmuom 0.2997 1.461E-02 0.0584 1.003E-10 0.0000 5.663E-02 0.2263 1,B869%9E-03 0.0075 ».mmHmlmw Mwmwmw wwmwmwuww Mwmmmw
fifttet fefftetss ftfttt fffffftff ffffff fffffffsfsf ffffff fffffffff fEffff SfEPfff8f fffLff fffffif frogtists 111ttt
Total 7.522E-02 0.3006 3.096E-02 0.1237 1,.065E-05 0.0000 1.162E-01 0.4644 3.835E-03 0.0153 9.400E-03 0.0376 . .
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years
Water Dependent Pathways .
W Water Fish Radon Plant Meat ‘Milk All Pathways*
i ARAARRAARARRAARA ARRARAKAARRRAARA AARAAMARRARARARR AARARARARAAAAAAA
wmnwwm m/yr fract mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. E«ma\&n fract. mrem/yr fract.
R AT : 000E+00 0.0000 © ooow+oo 0.0000 0,000E+00 0.0000 9.045E-02 0.3614
U-234 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 O. E+ . . . . . . s olesse
0.000E+00 0.0000 0.C00E+00 0.0000 1.S59BE .
4-238 0.000E+00 0.0000 0,.000E+00 0.0000 O,Q00E+00 0.0000 0.000E+00 0.0000 9:9995199 0.2909  2:9995100 L3097 1i39itret vitiir
1t f1tffttft feffff ffffffffs feffft fffffftff fffffft fffftffif f1ffff t
%MMMM 0.000E+00 0.0000 0.000E+00 0,0000 0.000E+00 0.0000 0.000E+00 0.0000 ¢.000E+00 0.0000 0.000E+00 0.0000 2.503E-01 1.0000
0*Sum of all water independent and dependent pathways.
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 uauum Page 13
Summary : RESRAD QA File File: TEST.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l1 years
0 Water Independent Pathways (Inhalation excludes radon) Soil
0 Ground Inhalation Radon Plant Meat .Z%Hx.
BAKARARAARARAAAE AARAAARRAARARABRA AAARARAARARARAAR ARAARARARARKAARAR ARAKARAARAARRARA AARRREARARAARAKN
NooTea / fract mrem/yr fract.
i fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr .
KRR RIS X 577E-02 0.2380 1.840E-03 0.0079 4.510E-03 0.0192 7.016E-03 0.0299
U-234 2.222E-04 0.0009 1.530E-02 0.0653 9.198E-05 0.0004 5. E- . . - . A.qumnou o.owmw m.mmqmnou T
- . -02 0,2995 1.367E-02 0.0584 2.583E-09 0.0000 5.300E-02 0.2262 1.749E-03 0.0075 . . . .
HHWWWHH WHMWWMHMH tittft ftfffftft fiffff frfffffff fefffft tffffftfs fEffff ftfffffff ffffff frffffffs HHMWWM anwmwmww MHMMMM
Total 7.040E~02 0.3005 2.898E-02 0.1237 9.199E-05 0.0004 1.088E-01 0.4642 3,589E-03 0.0153 8.797E-03 0. . .
Total Dose Contributions TDOSE(i,p,t} for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 3.000E+0l1 years
Water Dependent Pathways )
m Water Fish Radon Plant Meat " o Milk All Pathways*
i ! BARAARARRARARARY ARARARABKERRAANA ARRRARARAARARAAR
wmawmm wwwwwwvuybwwwwww ywwwwwwwuwwwwwmv wwwwwwwwwwwwwww¢ mrem/yr fract. mrem/yr fract. mrem/yr fract. Aeﬂna\<u fract.
MwmuWBM wMMMMuWM# »yyybw ARARARARR AAARAR AAAARAARAA RARAAR ARAARAARA AAARAA yymwwwwww wswwww wuwwwwwww wuwwww T wuwwww
00E+ . . . . - .
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.0 -
0 0.000E+00 0.0000 1.4958-01 0.6383
- .000E+00 0.0000 O0.000E+00 0.0000 (.O00OCE+00 0.0000 0.000E+00 0.0000 0.000E+00 0.000
MHMWMHH WHHWHHH%H tiffff fiffffffs ffffff fffffffft ffffff fffffffff ffffff fffffffff ffffif HHHHHHﬁHH HHHHHW wnwmw%w%w MHWM%W
Total 0.000E+00 0.0000 O0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O©.000E+00 0.000 . .
0*Sum of all water independent and dependent pathways. ,
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 Huuum Page 14
Summary : RESRAD QA File File: TEST.RAD
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years
i Water Independent Pathways (Inhalation excludes radon) . soil
Ground Inhalation Radon Plant Meat Milk . Soil
AAARARAARARKRAAR
Radio- ARARAAAAAARAAAAA AAAABRAARAAARANAA AAAARAAARARARARAR

mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.
Page 9
Summary.rep
Inhalation Radon Plant Meat Milk Soil
BARAMMBANRAARARA RAAAARARRAARKEAR BANRANARRRRARARN ABRAAAAAXNARKAAA RARABRAZAABAARAR  ARANAXARAXARANAA
mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract,
RAARARARA KAAAAR ARANKRRAR ANAKKA AR A i . i

1.635E-02 0.0653
1.461E-02 0.0584
tit1ft14f f11111
3.096E-02 0.1237

1.065E-05 0.0000
1.003E-10 0.0000
fre1fft4f f11811
1.065E-05 0.0000

Total Dose Contributions TDOSE(i,p, t}

Total  7.522E-02 0.3006
0

[

0 Water
Radio- AARRARARKRAAAARS
Nuclide mrem/yr fract.
AARRAMA KAMAARRRR KARARA
U-234 0.000E+00 0.0000
U-238 0.000E+00 0.0000

tittttt tiiftitss
Total

ftiift
0.000E+00 0.0000

Fish
ARARAARARAARAAAR
mrem/yr fract.
BARRAARAR ARAARA
0.000E+00 0.0000
0.000E+0Q 0.0000
1ttffttss tei8t
0.000E+00 0.0000

BRRAARARR ARAAKR
5.958E-02 0.2381
5.663E-02 0.2263
ift111£4t £11181
1.162E-01 0.4644

for Individual Radionuclides
As mrem/yr and Fraction of Total Dose At t = 1.000E+01

Water Dependent Pathways

Radon
BARARRARRAAARRRAR
mrem/yr fract.
ARARARRAA AARRAR
0.000E+00 0.0000
0.000E+00 0.0000
ftiftttit fftftt
0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

1RESRAD, Version 5.82

Total Dose Contributions TDOSE (i, p,t) for Individual Radionuclides

Summary : RESRAD QA File
0

0 Ground
Radio- AARARARARARAARAR
Nuclide mrem/yr fract.

ARKRSKR RXARAKKRA ARAAAK
U-234  2.222E-04 0.0009
U-238  7.017E-02 0.2995
t11118f fEEE11118 S8814
Total  7.040E-02 0.3005

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides
As mrem/yr and Fraction of Total Dose At t = 3.000E+01

Q0O

Water
Radio- ARMBARKKRANARAKA
Nuclide mrem/yr fract.
RARARAA RAARAKAAA ARARAA
U-234 0.000E+00 0.0000
U-238  0.000E+00 0.0000
11it1ft f1if1t8ts tf1ett
Total 0.000E+00 0.0000

0*Sum @f all water independent and dependent
T« bwj%n = 0.5 year

1RESRAD, Version 5.82
Summary : RESRAD QA File

T« Limit = 0.5 year

06/06/98

Plant
AARKARRKKAARAARK
mrem/yr fract.
BABARRRAR KARARA
0.000E+00 0.0000
0.000E+00 0.0000
tisfftttt ffffft
0.000E+00 0.0000

22:41
File:

BEARARRAR RRARAN
1.966E-03 0.0079
1.869E-03 0.0075
f1i1ft
3.835E-03 0.0153

tiifftttt

BABRABAAR AAAREK
4.819E-03 0.0193
4,581E-03 0.0183
111ff1188 fE8881
9.400E-03 0.0376

(i) and Pathways (p)

years

Meat Milk
RARARRARARAKRRAN ARAAARARNRAAAAKA
mrem/yr fract. mrem/yr fract.

BARARAAAK KARARK
0.000E+00 0.0000

0.000E+00 0.0000
111111181 12881
0.000E+00 0.0000

Page 13
RESRAD.QA

(i) an

As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

Water Independent Pathways

Inhalation
REARBARANANARKAR
mrem/yr fract.
AARKARRAR ARRKAA
1.530E-02 0.0653
1.367E-02 0.0584
tieifftef f1ttst
2.898E-02 0.1237

mrem/yr fract.
AAAKARRAR ABRARAR
0.000E+00 0.0000
0,000E+00 0.0000
tiftfttts f1rtf¢
0.000E+00 0.0000

Radon
AARAKABRKAARRARAR
mrem/yr fract.
BRARRMAKK KARKRA
9.198BE-05 0.0004
2.583E~-09 0.0000
ftftittts f1tttt
9.199E-05 0.0004

Plant
BARAARRKAARARRAA
mrem/yr fract.
BARKAARAR ARARAR
5.577E~02 0.2380
5.300E-02 0.2262
1tt4ff1tt tfffts
1.088E-01 0.4642

Water Dependent Pathways

Radon
xn
mrem/yr fract.
ABARRAARA AARARA
0.000E+00 0,0000
0.000E+00 0.0000
titftttes tritts
0.000E+00 0.0000
pathways.
06/06/98

Total Dose Contributions TDOSE(i,p,t)

o ¥
0 Ground

Radio- AAARARKAAARAAARA
Nuclide myem/yr fract.

As mrem/yr and Fraction of Total Dose At t = 1.000E+02
Water Independent Pathways

Inhalation
" erive

mrem/yr fract.

Radon

mrem/yr fract.

Plant
BAARARRAARABAANR
mrem/yr fract.
ARBARARKA AAARAK
0.000E+00 0.0000
0.000E+00 0.0000
fiifit£1f frtttt
0.000E+00 0.0000

22:41
File:

Page 14

for Individual Rad

(Inhalation e
A.MHm:n..

mrem/yr
Page 9

fract.

(Inhalation excludes radon)

Meat

S RAALKA?
mrem/yr fract.
BARRBRAMAA ASKEAR
1.840E-03 0.0079
1.749E-03 0.0075
tiffitttt tiffts
3.589E-03 0.0153

years

Meat
ARBAARRKARAARRKA
mrem/yr fract.
BAARARRRA ABRKARK
0.000E+00 0.0000
0.000E+00 0.0000
fiffftttt ffftts
0.000E+00 0.0000

RESRAD.QA

ionuclides
years
xcludes radon)
Meat
e

mrem/yr fract,

ARRAKBAKA BARAAA
0.000E+00 0.0000
0.000E+00 0.0000
111118141 ftt121
0.000E+00 0.00

d Pathways

Milk

mrem/yr fract.
BARARRAAA RAAMAR
4.510E-03 0.0192
4.287E-03 0.0183
f111ee88f 1ttt
8.797E~03 0.0375

(i) and Pathways (p)

Milk
. ARAKAKAA
mrem/yr fract.
ARRARARAR AARMRA
0.000E+00 0.0000
0.000E+00 0.0000
Tfifftftf fffftt
0.000E+00 0.0000

(i} and Pathways (p)

Milk
ARKAAKKAAAL

mrem/yr fract.

ARARARRAK AKAKKK
7.495E-03 0.0300
7.124E-03 0.0285
111111141 £1t11¢
1.462E-02 0.0584

All Pathways*
REARAAARKRARNAAR
mrem/yr fract.
RAAXARRAR AARAAA
9.045E-02 0.3614
1.598E-01 0.6386
ftfttsits fittt
0000

fract.

7.016E-03 0.0299
6.667E-03 0.0285
titfitt1t ftet1t
1.368E-02 0.0584

All Pathways*
AAARANNAKKAARARN
mrem/yr fract.
ARRBARAKA AXAKAR
8.475E-02 0.3617
1.495E-01 0.6383
Ittfsffit 1211t
2.343E-01 1.0000

Seil
ARRANMARARKSSRAN

mrem/yr fract.




. pesaBy 582 Lanik)

ARBAARK ARAARRAAR ARBRAR
U-234 2.691E-04 0.0014
U-238  5.563E-02 0.2977
tiiffts fiftifttf fiffff

AARAARAAR ANBARA
1.215E-02 0.0650
1.084E-02 0.0580
titfiffff 111118

BARRAKAAA ARARAK
8.860E-04 0.0047
8.104E-08 0.0000
ttifffief 111841
8.860E-04 0.0047

Summary.da

RAARAKKAA ARAAAR
4.435E-02 0.2374
4.202E-02 0.2249
tirtftffs t1itts
8.637E-02 0.4623

CAKAAR A
1.463E-03 0.0078
1.387E-03 0.0074
tiffftfft fi1f41
2.849E-03 0.0153

. ..
3.577E-03 0.0191
3,399g-03 0.0182
titffiift t1fifg
6.976E-03 0.0373

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}

As mrem/yr and Fraction of Total Dose At t

Total 5,589E-02 (0.2992 2.299E-02 0.1231
0
O :
0 Water Fish
Radio- AAKARRARKKAXARAA AAKAARARARARARAA
Nuclide mrem/yr fract. anm9\<n fract.

AARARKA RAARAARAA ARKAAR

KASKARKAR ARARKA

Water Dependent Pathways

Radon
ARKAARRARRARARRN
mrem/yr fract.

ARARRRRAA ARAKRA

p-234  0.00DE+DD D.ODOD 0,000E+00 0.0000 0.000E+00 0.0000

U-238  0.000E+00 0.0000
ttititt frertiift tefned
Total  0.000E+00 0.0000

0.000E+00 0.0000
111814t 1144t
0.00DE+00 0.0000

0.0008+00 @.0000
efeetet 114t
0.000E+00 0.0000

0*Sum of all water independent and dependent pathways.

Version 5.80
RESRAD QA File

1RESRAD,
Summary :

Total Dose Contributions TDOSE(i,p,

T« Limit = 0.5 year

03/10/98

Plant

AAARARRARAARARAA

mrem/yr fract.
ARAARARAA RAARAR
0.000E+00 0.0000
0. 000E+00 0. 0000
tetteftet tiffit
0.000E+00 0.0000

14:18
File:

Page 15
TEST.RAD

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

= 1.000E+02 years

Meat
ARAARARARARKARAR
mrem/yr fract.
b .
0.000E+00 0.0000
0. 000E+00 0.0000
titfftftt ffEffs
0.000E+00 0.0000

= 3.000E+02 years

0
0 Ground Inhalation Radon Plant Meat "
i A ! BARARARAARRARARA AAARAAARAAARRAAR
Radio- ABRARRARRRAAAAAN ARANAAAARRRARAAR ARABKRAARARARAAR y AARAA
i . em/yr fract. mrem/yr fract. amms\<n fract. mrem/yr .
Nuclide mrem/yr fract mr y : a

U-234 7.037E-04 0.0068
U-238  2.864E-02 0,2786
ttff1ts teffftfef f1efet

6.308E-03 0.0614
5.585E-03 0.0543
teftfftt f1fffs

5.388E-03 0.0524
1.379E-06 0.0000
titttettf 14118

2.377E-02 0.2313
2.165E-02 0.2106
tirffftst f1ff4f

7.823E-04 0.0076
7.143E-04 0.0069
tittitfdf f14841
1.497E-03 0.0146

Milk

RARRAAARARRARAAR

mrem/yr fract.
ARARARRAR ARARAR
0.000E+00 0.0000
0.000E8+00 0.0000
ftiftffff fEffLf
0.000E+00 0.0000

t) for Individual Radionuclides (i) and Pathways (p)

Milk

mrem/yr fract.

o A ANARLS
1.864E-03 0.0181
1.751E-03 0.0170
tittffett ffffff
3.615E~03 0.0352

5.286E~03 0.0283
ttttifsit f11414 i
1.086E-02 0.0581

All Pathways*
AABARRRAAABARAAR
mrem/yr fract.
ARARAARKR AARAARA
6.827E-02 0.3654
1.186E-01 0.6346
ffffftfff fLLL11
1.868E-01 1.0000

mrem/yr fract.
ARAAARARA ARAARA
2.905E-03 0.0283
2.723E-03 0.0265
fittftftt fiftt
5.628E-03 0.0548

Total 2.934E-02 0.2855 1.189E-02 0.1157 5,.389E-03 0.0524 4.542E-02 0.4419
° i i i ivi i lides (i) and Pathways (p)
tal Dose Contributions TDOSE(i,p,t) for Individual Radionucli
v Mu Tora As mrem/yr and mnmnmwma of Total Dose At t = 3.000E+02 years
Water Dependent Pathways .
/” w Water Fish Radon i Plant Meat Milk All Pathways*
i 3 A i ARARRAKAARRRRARK ARARAAAARAARANAR ARARRRAAKKANARAR KAARKAXARRRARNAA
- Radio- AAKARRRMNXANAAAK AAARKKAARARABARA ARARRARARARNBEAR A e aant. e Eract .
..M Nuclide mrem/yr fract. .En.na\kn fract. mrem/yr fract. nrem/yr fract. mrem/yr fract. [y fra H.wm .om el
00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4. E- .
U-234 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+ 000 & 10ée_0s 0.5941
OE+00 0.0000 0.000E+00 0.0000 0.000E+00 O. .
U-238 0.000E+00 0.0000 0.000E+0C 0.0000 0.000E+00 0.0000 0.00 19999 Qifitrtr tretit 013905tee tittt Sii0et1t: 111ttt
tifft tftits tifttffft ffifff feffffits tttttt fffttffft f : :
cﬁM %MMMMHH Mwwwoméo 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 1.028E-01 1 0000
, 0*Sum of all water independent and dependent pathways.
..lnH 1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 wnnwm . Page Hw
T— Summary : RESRAD QA File File: TEST.RA
i i i i i i d Pathways (p)
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) an
As mrem/yr and mamnmwma of Total Dose At t = 1.000E+03 years
mlb 0 Water Independent Pathways (Inhalation excludes radon) 1k
0 Ground Inhalation e Radon Plant ‘Meat Mi
haoiia A o . . i F fract em/yr fract.
i fract, mrem/yr fract. mrem/yr ract. mrem/yr
Nuclide 'mrem/yr fract. mrem/yr fract. anma\<ﬂ fract. Bnmax<n . act. y ;
\ A . A . 11 7 mem 04 o.oooL 1.770E-02 0.0090 &.885E-03 0.0030 1.B96E-04 0.0001 2.6B86E-04 0.0001 3.929E-04 0.0002
- - .00 . - . . - . . . . . -
x NIWWM w”wwmmuww M.MOH. 5.483E-04 0.0003 1.136E-05 0.0000 2.127E-03 0.0011 7.018E-05 0.00006 1.719E-04 0.0001 2.673E-04 0.0001
ﬁ ‘ Page 10
N

BARRRAA
U-234
U-238
15859431
Total

Qo

Radio-
Nuclide
AARRRRA
U-234
U-238
f11fffsf
Total
0*Sum of
1RESRAD,
Summary

oo

Radio-
Nuclide
" "
U-234
U-238

0

Radio-
Nuclide
RARARAAR
U-234
U-238
tiffitt
Total
0*Sum of
1RESRAD,
Summary

>
0
0
Radio-
Nuclide
ARAAARA

0-234
. U-238

ARBAARARA AARA
2.691E-04 0.0014
5.563E-02 0.2977
f1f11488f 188241
5.589E-02 0.2992

Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides

mrem/yr fract.
ARARARARR ARAR
0.000E+00 0.0000
0.000E+00 0,0000
tiiffteif ffifft
0.000E+00 0.0000
all water

Version 5.82
: RESRAD QA File

T« Limit =

ARARAAAAR
1.215E-02 0.0650
1.084E-02 0.0580
11111148 $81%1
2.299E-02 0.1231

Summary.rep
ARARARRAA ANAARA AARANAAAR BAAARA AAAKARA AARARA
8.860E-04 0.0047 4.435E-02 0.2374 1.463E-03 0.0078
8.104E~08 0.0000 4.202E-02 0.2249 1.387E-03 0.0074
ittf4f88f f1488f fiffffsds ffffff fiftfifft feffft
8.860E-04 0.0047 8.637E-02 0.4623 2.849E-03 0.0153

(i) and

As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

mrem/yr
AAARAARAR AAARAA
0.000E+00 0.0000
0.000E+00 0.0000
fifffftff fff128
0.000E+00 0.0000
independent and dependent

mnmnﬁ.

0.5 year

Water De;
Radon

pendent Pathways
m*wan

mrem/yr fract. mrem/yr fract.
ARABRAARA ARAA  BARAA AARA ARAARA
0.000E+00 0.0000 ©0,000E+00 0.0000
0.000E+00 0.0000 0.000E+00 0.0000
1reffffff fff8tt fffffifst fiffss
0.000E+00 0.0000 0.000E+00 0.0000
pathways.
06/06/98 22:41 Page 15
File: RESRAD.QA

Meat

nrem/yr = fract.

BARRRA

0.000E+00 0.0000
0.000E+00 0.0000
1tift114f fE884%
0.000E+00 0.0000

3.577E-03 0.0191
3.399E-03 0.0182
i1ift1fft f11f4t
6.976E-03 0.0373

BRARARAAA ARARAK
5.571E-03 0.0298
5.286E-03 0.0283
f1f1tdt4f f11118
1.086E-02 0.0581

Pathways (p)
Milk All Pathways*
A2 AVUPE it A2
mrem/yr fract. mrem/yr fract.
A XA ARAA

0.000E+00 0.0000
0.000E+00 0.0000
1titffttt fiffst
0.000E+00 0.0000

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

Water Independent Pathways (Inhalation excludes radon)

_Ground Inhalation Radon Plant Meat Milk i
uwvyywuuuuwuvwww 7 AAAAARAR ARARRRRAR A AARAAARARRARANRA ! ARk
mrem/yr ract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fr .
; rem/yr - fract %, fract.  mrem/yr fract. mrem/yr fract. mrem/yr fract.
7.037E-04 0.0068 6.308E-03 0.0614 5.388E-03 0.0524 2.377E-02 0.2313 7.823E-04 0.0076 1.864E-03 0.0181 2.905E-03 0.0283
2.864E-02 0,2786 5.585E-03 0.0543 1.379E-06 0.0000 2.165E~02 0.2106 7.143E-04 0.0069 1.751E-03 0.0170 2.723E-03 o”oumm
116511888 £E544F ftfftftef fofrft ffffffftt fifttt friffffff fffftf T1iiifffsf f1488f fffffffts tEffEf fffttitef 11ttt
2.934E-02 0.2855 H.uwWhlow o.“qu m.wMWmlow o.mwwn ».mnNMMbN 0.4419 H.hwdwwou 0.0146 3.615E-03 Q.MWWN 5.628E-03 0.0548
\ 1\ Total Dose Contributions TDOSE(i,p,t) for Huau..S..acmH,\Wm&o:cnznmm (i) and Pathways (p) v v
- As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years
Water Dependent Pathways
Water Fish Radon Plant Meat All Pathways*
RAARRAAARARARARR ARA i A ARAARK AAAAR
mrem/yr fract. mrem/yr fract. mrem/y fract. mrem/yr fract. mrem/yr fract. mrem/yr fract
ARRARRAAA ARBAAR KARRAR ARRRRR wuuuuwwwy AARARA
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 4.172E-02 0.4059
0,000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 ©0.000E+00 0.0000 0.000E+Q0 0.0000 0.000E+00 0.0000 6.106E-02 o“uwnp
1t1titftt f8811 FREffff8t ffffff frfrfffft fEitff TEEffffff frtetf tiffff48f £1888F DPiffffff ffffft PEfftffft fftfst
0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 0.000E+00 0.0000 O0.000E+00 0.0000 1.028E-01 1.0000
all water independent and dependent pathways. '
Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 16
: RESRAD QA File File: RESRAD.QA

Total Dose Contributions TDOSE(i,

Ground
BARARARARAAR

mrem/yr fract.
-
2.134E~03 0.0011

2.806E-03 0,0014

&

%

mrem/yr fract.
ARAAARRAR BAALE i
7.189E-04 0.0004
5.4B3E-04 0.0003

1.770E-02 0,00%80
1.136E-05 0.0000

5.885E-03 0.0030
2.127E~-03 0.0011
Page 10

1.896E-04 0.0001
7.018E-05 0.0000

3.000E+02 years

1.000E+03 years

Water Independent Pathways (Inhalation excludes radon)
Radon

Plant Meat
ARARARAA AARARRARABRARARA
fract. mren/yr fract. mrem/yr fract.
...... .; h R a s e

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

fract.

mrem/yr
AARARAR ABAARA

2.686E-04 0.0001 3
1.719E-04

0.0001 2

6.827E-02 0.3654
1.186E-01 0,6346
ti111ff4f $11141
1.868E-01 1.0000

.929E-04 0.0002
.673E-04 0.0001




Summary.da

i ° Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p}
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
4] Water Dependent Pathways -
0 Waterx Fish Radon Plant Meat Mi

.

0*Sum of all water independent and dependent pathways. )
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 H».H@ . Mmmm www
Summary : RESRAD QA File File: .

Dose/Source Ratios Summed Over All mmn:twmm )
parent and Progeny Principal Radionuclide nosnnuvcnwwum Hwawomama
j Ci/g
OpParent Product Branch DSR(j,t} (mrem/yr)/(p 000E+02 3.0008+02 1.000E$03
i j Fraction* t= 0.000E+00 1.000E+00 w.ooom+oo H.ooom+OH 3.000E+01 1. 0 .00 0 .
w%wwuuk wu%wwww ARARKARAR ARRRNARAR ARRRRASAA ARARAARAR AKANAKARA uvuwwwyww wuwwwwuww wuwwwwuww wuwwwwmww
- -234 1.000E+00 9,347E-02 9.317E-02 9,255E-02 9.042E-02 8.461E- . - . - . .
534 mvmwwo 1.000E+00 0.000E+00 9.791E-07 2.878E~06 9.427E-06 N.qumnww M.wwwmuww M.mwwmuww w.wwwM|mw
- Ra-226 1,000E+00 0.000E+00 1.297E-07 1.167E-06 1.280E-05 1.106E- . = . H . N
w|WWM mwnmwo 1.000E+00 0.000E+00 1.783E-10 4.032E-09 1.304E-07 2.8758-06 6.124E-05 5.448E 04 W.wmwm+mw
U-234 4DSR({3J) 9.347E-02 9.317E-02 9.256E-02 9.045E-02 8.475E-02 6.827E-02 4.172E~-02 1. et
0U-238 U-238 1.000E+00 1.652E-01 1.647E-01 H.mummlmw w.wmwmnmw W.NWMMlWW W.Wwwmmww M.WWMNHWM W.“wnmlow
U-238 U-234 1.000E+00 0.000E+00 2.641E-07 7.871E- . E- . - . . - . o3
- - -10 1.143E-09 1.090E~08 6.453E-08 2.194E-0
U-238 Th-230 1.000E+00 0.000E+00 1.421E-12 1.232E-11 1.332E-1 - -
- - -10 3.105E-09 9.749E-08 1.660E-06 2.012E-05
U-238 Ra-226 1.000E+00 0.000E+00 1.222E-13 3.302E-12 1.20SE - -
- - - 6.346E-11 4.722E-09 1.287E-07 2.110E-05
U-238 Pb-210 1.000E+00 0.000E+00 1.342E-16 8.863E-15 9.452E-13 287E-07 2. 0080
- j 1.652E-01 1.647E-01 1.636E-01 1.598E-01 1.495E-01 1.186E-01 6. .
MHMWMHH wwmwmmw tiifffttt Tiftftefs fttetets tiftfteet friffetes feffeftts fffffees fHffff181 1fftfffts

lf:
N
w
">

ISis lle Gl -k.s{-\ﬁ\; .- RESRAY &-22. (amd)

*Branch Fraction is the cumulative factor for the j't principal radionuclide daughter: CUMBRF (j) = BRF({1)*BRF(2)* ... BRF({j).
The DSR includes contributions from associated (half-life 6 0.5 yr) daughters.
0 Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 30 mrem/yr
ONuclide 000E+03
= (0.000E+00 1.000E+00 3.000E+00 1.000E+01 u.ooom+ow H.ocom+om u.ooom+ow Hﬂ
vuwwwvv ¢ mymmswwvu ARAARRARR  AARAAEAAA  ABNAKAAAA  ARARRRAAA  AARAAARAA ybwwwwwww
U-234 3.210E+02 3.220E+02 3.241E+402 3.317E+02 3.540E+02 4,.395E+02 7.191E+02 W.qum+0H
U-238 1.816E+02 1.822E+02 1.834E+02 1.877E402 2.006E+02  2.530E+02 mwwwwmwmw HWHHHHHHH
fifftss tetftettt  tittftttt  trffffftt  trrrtffft  fffffffff  tffffffif
o n :
Summed Dose/Source Ratios DSR(i,t) in Aanma\<nv\ﬁﬁop\ov
and Single Radionuclide Soil Guidelines G(i,t) in mnw\m
at tmin = time of minimum single radionuclide soil guideline
and at tmax = time of maximum total dose = 1.000E+03 years )
ONuclide 1Initial tmin DSR (i, tmin) mgw~mawnv DSR{i, tmax) nav_mamxv
(1) pCi/g (years) o (pCi/g) o {pCi/g)
ARARARR ARAAARAAA ARARARARRARARAAA AARRARAANR AAAARAARA AARAAKAARA
U-234 1.000E+00 1.000E+03 1.022E+00 2.935E+01 1.022E+00 2.935E+01
U-238 1.000E+00 1.000E+03 9.436E-01 3.179E+01 9.436E-01 u.wqwﬁme
. t11t11t friffett fiffffrgsfisifts fiffferft  fffffffts ftefitift ffffff

Page 11

tiffifft f11141
6.602E-04 0.0003

fietffttt $ifff4
tt tttttftft tififf fffftifff fffef trffrffrf fiffif ffffiffst frffft f
%MMMMHH MMWMMMMMW Mwwwwm 1.267E-03 0.0006 1.771E-02 0.0090 B.012E-03 0.0041 2.598E-04 0.0001 4.405E-04 0.0002

All Pathways*
AAAARAAARARARARA

ARAAABAAK ARAAAA
1.022E+00 0.5200
9.436E-01 0.4800
tiififtef 111444
1.966E+00 1.0000

ARRKKARAKARARARA ARKKBAKKARAKKAKA HKARRNAKRAABARAAR ARARKAAAKAARAKAA AARARREARARARAAN ARARAAAAARARARAR
e f t mrem/yr fract.
i £ t. mrem/yr fract. mrem/yr fract. .Enwa\<n fract. mrem/yr ract. :
R SRR anHm 1 mem<ow 0.0006 5.138E-04 0.0003 6.981E-02 0.0355 3.370E-03 0.0017 1.271E-02 0.0065
- 9.074E-01 0.4 . - . . - . . . . -

m:wwm 8.557E-01 0.4353 9.064E-04 0.0005 9.466E-07 0.0000 6.583E-02 0.0335 w.HHmmmmw MWWWWM wwwmwwwmw MWWWMW
ttftfes tftttfest t1ffft frififfft frtfff ffrfftfff feffff tiffttftt tfffff fffffsf e o o126
Total 1.763E+00 0.8969 2.031E-03 0.0010 5.148E-04 0.0003 1.356E-01 0.0690 6.485E-03 0. . .

,;»I.w*:z::_ T 1 1]

Summary.
1111141 fEfE£9802 SE000s fffftfeft fEfit fEfftffff tfteft HHHHHmemnHHHHHH trfifiitt f1ffft
Total 4.941E-03 0.0025 1.267E-03 0.0006 1.771E-02 0.0090 8.012E-03 0

0 .0041 2.598E-04 0.0001 4.405E-04 0.0002
Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)
As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years
0 Water Dependent Pathways
0 Water Fish Radon Plant Meat Milk
Radio- AAAARRRKRRARRMAA ARAKAARRAKAAARAA AARRAARKARKRAAAR BARAAMARRARAAAAR RAARABARKAAABRARK ARARAAKAKAARKANA
i Nuclide mrem/yr fract. mrem/yr fract. mrem/yr fract. mrem/yr fract.

U-234 9.074E-01 0.4616 1.125E-03 0.0006 5,138E-04 0.0003 6.981E-02 0.0355
U-238 8.557E-01 0.4353 9.064E-04 §.0005 9.466E-07 (.0000 6.583E-02 0.0335
11f8tt f1E88188s AEttet /ottfttett fetttt/ teftieest HHHHH&‘HHHHHHHHHQAHHHHH treffftet frites feettesst 111t
Imv Total 1.763E+00¥0.8969Y 2.031E-0370.0010¥ 5.148E-04V0.0003Y 1.356E-01 0.069
0*sum of all water independent and dependent pathways.
1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41
Summary : RESRAD QA File

#2 (on} )

Page 17
File: RESRAD.QA

.
]

Dose/Source Ratios Summed Over All Pathways
Parent and Progeny Principal Radionuclide Contributions Indicated
omw«w:n mnwa%nn Branch DSR(j,t) (mrem/yr)/(pCi/g)

i b] Fraction* t~ 0.000E+00 1.000E+00 3.000E+00 1,000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+{}
BAAARAN AANAKKA AANANKAXR BARARAAAN AANAAKARA AAANRAKAK ARAKAKARA ARKARAXAR ARARAAANAA BRAARBARA .‘......m
U-234 U-234 1.000E+00 9.347E-02 9.317E-02 9.255E-02 9.042E-02 8.461E-02 6.706E-02 3.451E-02 9.840E-0
U-234 Th-230 1.000E+00 0.000E+00 9.791E-07 2,87BE-06 9.427E-06 2.732E-05 8.132E-05 1.812E-04 2.812E-04
U-234 Ra-226 1.000E+00 0.000E+00 ¥.297E-07 1.167E-06 280E-05 1.106E~04 1.066E-03 6.487E-03 2,492E-02

N U-234 Pb-210 1.000E+00 0.000E+00 .qmwmupo\\.oummlow .304E-07 £.875E-06 §.124E-05 §.448E-04 303E-02
~—pp Ur234 4DSR(3) 9.347E~02¥9,317E-02¥9.256E-02¥9.045E-02 m.aqu|on(m.mmqmvow 4.172E-02V1.022E+00

0U-238  U-238 1.000E+00 1.652E-01 1.647E-01 1.636E-01 1.598E-01 1.495E-01 1.185E-01 6.103E-02 9.408E-01

U-238 U-234 1.000E+00 0.000E+00 2.641E-07 7.871E-07 2.564E-06 7.196E-06 1.901E-05 2.936E-05 2.794E-03
U-238 Th-230 1.000E+00 0.000E+00 1.421E-12 1.232E-11 1.332E-10 1.143E-09 1.090E-08 6.453E~08 2.194E-07
U-238 Ra-226 1.000E+00 0.000E+00 1.222E-13 3.302E-12 1.205E-10 3.105E-09 9.749E-08 1.660E-06 2.012E-05
lewm Mwlmwo 1.000E+00 0.000E+00 1.342E-16 8.863E-15 9.452E-13 6.346E-11 4.722E-09 1.287E-07 2.110E-05
- SR(j) 1.652E-01 1.647E-01 1,636E-01 1.598E-01 1.495E-01 1.186E-01 6.106E-02 9.436E-01
1ffftts 11883t tftttitses ft1ti88f f14888858 SEPF4400F FRRRLLEL SEtLtess triffffes titestett freetetss

*Branch Fraction is the cumulative factor for the j

o™ ,-ii‘sfr‘iiixj, ﬁ;

b

. ; 't principal radionuclide daughter: CUMBRF({j) = BRF(1)*BRF(2)})* ... BRF(j).
oﬂ:m DSR includes contributions from associated (half-life 6 0.5 yr) daughters.
; Single Radionuclide Soil Guidelines G(i,t) in pCi/g
Basic Radiation Dose Limit = 30 mrem/yr
ONuclide
(1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+0Q2 3.000E+02 1.000E+03
ARARRAA BARAARABA  AAAARARAA  ARBAARAKR  ARKRARRAR  ARAARAKAR BARAARBRAA  ANAAAKAAA  ARRKKAARAR
U-234 3.210E+02 3.220E+02 3.241E402 3.317E+02 3.540E+02 4.395E+02 7.191E+02 - 2.935E+01
U-238 1.816E+02 1.822E+02 1.834E+02 1.877E+02 2.006E+02 2.530E+02

4.913E+02 .
fft1ttt tr1188188  frfftftes  fifffffff  fftttfttt fifffffst friffrrft t1itt fittriiet

0 tiffftftt  frtrtitss

Summed Dose/Source Ratios DSR(i,t) in (mrem/yr) /(pCi/g)
and Single Radionuclide Soil Guidelines G{i,t) in pCi/g
at tmin = time of minimum single radionuclide soil guideline

and at tmax = time of maximul total dose = 1.000E+03 years

&

e 19583 toskllahin fes

ozsnwwno Initial tmin DSR(i, tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)
(1) _pCi/g (years) (pCi/g) (pCi/g)
ARARKRAR RSARRARRA AAAARAKAKARRAKAR ARAAAAABA AKAKKAKAR ARBARAMRK ARAAKARAR
U-234 1.0Q0E+00 1.000E+03 1.022E+00 2.935E+01 1.022E+00 2.935E+01
U-238 1.000E+00 1.000E+03 9.436E-01 3.179E+01 9.436E-01 3,179E+01
. tittttt teeftdst tfrffffesffeeties tittfetfs tfitt1fs ftftffefs fiffifess
- Page 11

11iifE88f fE4£28 ff1ff8f8t fffttt

6.602E-04 0.0003

All Pathways*
AARRRAARKARANAAR

RARBARAAR RAKARA
1.022E+00 0.5200
9,436E-01 0,.4800

mrem/yr fract. mrem/yr fract.
ANKARRR ARRANANAR ARRAAA ARRRAANRA ARAKAN AKAKKAMRA ARAARR ANARAAKAK AAAARR ARRMAARAR AMARAA AMARAARAR AAAARA
3.370E-03 0.0017 1.271E-02 0.0065
3.115E-03 0,0016 «203E-02 0.0061

6.485E-03Y0.0033V 2.474E-0¥0.0126 V1




Summary.qa o~
1RESRAD, Version 5.80 T« Limit = 0.5 year 03/10/98 14:18 Page 18
Summary : RESRAD QA File File: TEST.RAD ~‘
Individual Nuclide Dose Summed Over All Pathways \
Parent Nuclide and Branch Fraction Indicated hb
ONuclide Parent BRF (1) DOSE(j,t), mrem/yr v
(3) {1} t= 0.000E+00 H.ooom+oo w.ooom+oo H.ooom+ow u.ooom+ow HﬂooOm+oN w.ocom+om H.ooom+ou

AARAAAAR AAAARAA ARARAARAA AARRRAARA ARBAAARAA RARAAARRA ARKKAARAR AARRAAARA AAARAAAAK ANKARRRAA KAAKARAKA
U-234 U-234 1.000E+00 9.347E-02 9.317E-02 9.255E-02 9.042E-02 8.461E-02 6.706E~02 3.451E-02 9.840E-01
U-234 U-238 1.000E+00 0.000E+00 2.641E-07 7.871E-07 2.564E-06 7,196E-06 1.901E-05 2.936E-05 2.794E-03
U-234 4DOSE () ¢ 9.347E-02 9.317E-02 9.255E-02 9.043E-02 8.462E-02 6.708E-02 3.454E-02 9.868E-01
0Th-230 U-234 1.000E+00 0.000E+00 9.791E-07 2.878E-06 9.427E-06 2.732E-05 8.132E-05 1.812E-04 2.812E-04
Th-230 U-238 1,000E+00 0.000E+00 1.421E-12 1.232E-11 1.332E~10 1.143E-09 1.090E-08 6.453E-08 2.194E-07
Th-230 4DOSE(j): 0.000E+00 9.791E-07 2.878E-06 9.427E-06 2.732E-05 8.133E-05 1.813E-04 2.814E-04
ORa-226 U-234 1.000E+00 0.000E+00 1.2978-07 1.167E-06 1.2B0E-05 1.106E-04 1.066E-03 6.487E-03 2.492E-02
Ra-226 U-238 1.000E+00 0.000E+00 1.222E-13 3.302E-12 1.205E-10 3.105E-09 9.749E-08 1.660E-06 2.012E-05
Ra-226 4DOSE(j): 0.000E+00 1.297E-07 1.167E-06 1.280E-05 1.106E~04 1.066E-03 6.48B9E-03 2.494E-02
0Pb-210 U-234 1.000E+00 0.000E+00 1.783E-10 4.032E-09 1.304E-07 2.87SE-06 6.124E-05 5.448E~04 1.303E-02
Pb-210 U-23§: 1.000E+00 0.000E+00 1.342E-16 8.863E-15 9.452E-13 6.346E-11 4.722E-09 1.287E-07 2.110E-05
Pb-210 4DOSE(j): 0.000E+00 1.783E-10 4.032E-09 1.304E-07 2.875E-06 6.124E-05 5.450E~04 1.305E-02
0U-238 U-238 1,000E+00 1.652E~01 1.647E-01 1.636E-01 1.598E-01 1.495E-01 1.185E-01 6.103E-02 9.408E-01
tiftttt fffifft tfffffitt tftffttft fiiffst8s 48020002 fEfR0088F fHfEEEEEt tEfttetss titteetts tifftstss
BRF(i) is the branch fraction of the parent nuclide.

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent BRF (1) S(i.t), pCi/g
{3) (1) t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3,000E+01 1.000E+02 3.000E+02 1.000E+03
ARARARA AARAAAA AAAARARAA ABRARRARA ARAMARAAA ARARAARAR ARARANAAAN ABARAARRA RARRRRAAR AAARAAARA
U-234 U-~234 1.000E+00 1.000E+00 9.967E-01 S.901E-01 9.673E-01 9.051E-01 7.173E-01 3.691E-01 3.608E-02
U-234 U-238 1.000E+00 0.000E+00 2.826E-06 8.421E-06 2,742E-05 7.698E-05 2.034E-04 3.141E-04 1.024E-04
U-234 as(j): 1.000E+00 9.967E-01 9.901E-01 9.674E-01 9.052E-01 7.175E-01 3.695E-01 3.618E-02
0Th-230 U-234 1.000E+00 0.000E+00 8.987E-06 2.687E~05 8.854E~05 2.570E-04 7.655E-04 1.706E~03 2.589E-03
Th-230 U-238 1.000E+C0 0.000E+00 1.273E-11 1.141E-10 1.24BE-~09 1,07SE-08 1.025E-07 6.075E-07 1.941E-06
Th-230 4S{3j): 0.000E+00 8.987E-06 2.6B7E-05 B.854E-05 2.570E-04 7.656E-04 1.707E-03 2.591E-03
ORa-226 U-234 1.000E+00 0.000E+00 1.946E-09 1.744E-08 1.910E-07 1.651E-06 1.593E-05 9.733E~05 3.355E-04
Ra-226 U-238 1.000E+00 0.000E+00 1,B3BE-15 4.8940E-14 1.800E-12 4.635E-11 1.457E-09 2.491E-08 2.154E-07
Ra-226 &S(j): 0.000E+00 1.946E-09 1.744E-08 1.910E-07 1.651E-06 1.5%93E-05 9.736E-05 3.357E-04
0OPb-210 U-234 1.000E+00 0.000E+00 2.001E-11 5.299E-10 1.836E-08 4.137E-07 8.880E-06 7.916E-05 3.129E-04
Pb-210 U-238 1.000E+00 0.000E+00 1.417E~17 1.131E-15 1.318E-13 9.100E-12 6.839E-10 1.869E-08 1.973E-07
Pb-210 &S(j): 0.000E+00 2.001E~11 5,299E-10 1.836E-08 4.138E-07 8.881E-06 7.918E-05 3.131E-04
0U-238 U-238 1.000E+00 1.000E+00 9.967E-01 9.901E-0} 9.674E-01 9,052E-01 7.17SE-01 3.695E-01 3.618E-02
tiftfst fffftts fifeeeees fiftffrts fEfEf000f fEEE0008s SEf2EP8Ft tEftftift fHtftttts trtreetet fifftftes
BRF(i) is the branch fraction of the parent nuclide.
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Summary.rep

: 1RESRAD, Version 5.82 T« Limit = 0.5 year 06/06/98 22:41 Page 18
. Summary : RESRAD QA File File: RESRAD.QA ?Wh\
Individual Nuclide Dose Summed Over All Pathways rp
Parent Nuclide and Branch Fraction Indicated KJWW
ONuclide Parent BRF (i) DOSE(j,t), mrem/yr .
() (i)  t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

ABAAARR ARRARAR RARARAAAR ARRARAARR ARARAARAR ARRARARAA RARARANAA ARKARAAAR AABARARRA
U-234 U-234 1.000E+00 9.347E-02 9.317E~02 9.255E-02 9.042E-02 8.461E-02 6.706E-02 3.451E-02 9,840E-01
U-234 U-238 1.000E+00 0.000E+00 2.641E-07 7.871E~07 2.564E-06 7.196E-06 1.901E-05 2.936E-05 2.794E-03
U-234 4DOSE(J) : 9.347E-02 9.317E~02 9.255E-02 9.043E-02 B.462E-02 6.708E-02 3.454E-02 9.868E-01
0Th-230 U-234 1.000E+00 0.000E+00 9.791E-07 2.878E-06 9.427E-06 2.732E-05 8.132E-05 1.812E-04 2.812E-04
Th-230 U©-238 1.000E+00 0.000E+00 2.421E-12 2.232E-11 }.332E-10 }.143E-09 1.090E-08 453E-08 194E-07
llv.arlmwo 4DOSE (j) = 0.D00E+00V9.791E~07v¥2.878E-06V0. 427E-06 .quw_wloma\m.uumm..lom. .mwumloaum mHano»Q
ORa-~226 U-234 1.000E+00 0.000E+00 1.297E-07 1.167E-06 1.2B0E-05 1.106E-04 1.066E-03 6,487E-03 2.492E-02
Ra-226 U-238 1.000E+00 0.000E+00 1.222E-13 3.302E-12 1.205E-10 3.105E-09 9.749E-08 1.660E~06 2.012E-05
i Ra-226 4DOSE(j): 0.000E+00 1.297E-07 1.167E-06 1.280E-05 1.106E-04 1.066E-03 6.489E-03 2.494E-02
0Pb-210 U-234 1.000E+00 0.000E+00 1,783E-, 4.032E-09 1.304E-07 2.875E-06 6.124E-05 5.448E-04 1.303E-02

.WV Pb-210 U-238 1.000E+00 0.000E+00 1.342E4§6 B8.863E-15 9.452E-13 6.346E-11 4.722E-09 1.287E-07 2,110E305
' Pb-210 4DOSE(3): 0.000E+00 1.783E410 4.032E-09 1.304E-07 2.875E~-06 6.124E-05 5.450E-04 H.wpw -02
<L 0U-238 U-238 1.000E+00 1.652E-01 1.647B-01 1,636E-01 1.598E-01 1.495E-01 1.185E-01 6.103E-02 9.4¢g%-~01
< fifteft fi118tt ffff2Efst 118888t £EEELPE08 FEEE884F £HRL1EELL SEFFETEEL PEEEEEET fiteffits f1ttteest
ftJ BRF(i) is the branch fraction of the parent nuclide.
yn
<

Individual Nuclide Soil Concentration
Parent Nuclide and Branch Fraction Indicated
ONuclide Parent  BRF(i) S(j,t), pCi/g

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

ARARBAN RRAANAA RKAAAARRR wwwwBvuww&yuuuuamuwﬁuwvuwwwkﬁ1@&&3#wuhw‘hwuvawuw Vuwruyuyw(kwuyuhwww
- U-234 U-234 1.000E+00 1.000E+00V9.967E-01V9. 901E-01V9. 673E-01¥9. 051E-01 V7. 173E-01¥3. 691E-01 u.mommqou/\\

U-234 U-238 1.000E+00 0.000E+00 2.826E-06 8.421E-06 2.742E~05 7.698E-05 2.034E-04 3.141E-04 1.024E-04
U-234 as(j): 1.000E+00 9.967E-01 9,901E-01 9.674E-01 9.052E-01 7.175E-01 3.695E-01 3.618E-02
0Th-230 U-234 1.000E+00 0.000E+00 8.987E-06 2.687E~05 8.854E-05 2.570E~04 7.655E-04 1.706E-03 2.589E-03
Th-230 U-238 1.000E+00 0.000E+00 1.273E-11 1.141E-10 1.248E-09 1.075E-08 1,025E-07 6.075E-07 1.941E-06
Th-230 4S(j): 0.000E+00 B.987E-06 2.687E-05 8.854E-05 2.570E-04 7.656E-04 1.707E-03 2.591E-03
ORa-226 U-234 1.000E+00 0.000E+00 1.946E-09 1.744E-08 1.910E-07 1.651E-06 1,593E-05 9.733E-05 3.355E-04
Ra-226 U-238 1.000E+00 0.000E+00 1.838E-15 4.940E-14 1.800E-12 4.635E-11 1.457E-09 2.491E-08 2.154E-07
Ra-226 4S(j): 0.000E+00 1.946E-09 1.744E-08 1.910E-07 1.651E-06 1.593E-05 9.736E-05 3.357E-04
OPb-210 U-234 1.000E+00 0.000E+00 2.001E-11 5.299E-10 1.836E-08 4.137E-07 8.880E-06 7.916E-05 3.129E-04
Pb-210 U-238 1.000E+00 0.000E+00 1.417E-17 1.131E~15 1.318E-13 9.100E-12 6.839E-10 1.869E-08 1.973E-07
oMUmwwo Nmmwwu 1.000 W.ooom+oo 2.001E-11 5,299E-10 1.836E-08 4.138E-07 8,881E-06 7.918E-05 3.131E-04
= - . E+00 .000E+00 9,967E-01 9.901E-01 9.674E-01 9.052E-01 7.175E-01 3.695E-01 3.618E-02
111118 f1ftett teefftess THE1008F FEL8828L £APEEE0F SELE440F FERFLE00L SEFLEELEE FEALEEEE PEPEE0¢EE

BRF(i) is the branch fraction of the parent nuclide.
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,I RADCON VERSION 05/01/1957

!

NRRRREN RN ERERA

Northwest National Laboratory

P.0O. Box 999

i Richland, Washington 99352

} WATERBORNE COMPONENT of the Multimedia Environmental
i Pollutant Assessment System (MEPAS): Models the

| _movement of chemicals and radionuclides through vadose
2one, saturated zone, surface water, and wetlands media.
: I: I
| Pacific I f
| Operated for the U.S Department of Energy i
| by Battelle Memorial Institute i

[ l

-

1.41E+03]
1.66E+03]
1.91E+03]
2.16E+03]
2 41E+03]
2.66E+03,
2.91E+03"
316E+03]
3.41E+03]
3.66E+03)
 391E+03
" 4.16E+03]
4.41E+03;
4.6BE+03]
4.91E+03,
5 16E+03
5.41E+03,
5.66E+03,
5.91E+03,
6.16E+03]
6.41E+03;
6.66E+03]
6.91E+03|
7.16E+03]
7.41E+03,
7.6BE+03]
7.91E+03)
8.16E+03]

8.41E+03

6/9/1968 |
i i
; PAL PNL i
Well Conc.  [Well Cone. Ratio
U238 U238 |PAL/PNL
0.00E+00 0.00E+00]_ #DIV/o!
1.72E:03 1.72E-03 oo
8.57E-03 SSTECI| 1.0
1.27E-02 1.27E-02 100
1.33E-02 1.33E-02 100]
; 1.32E-02 1.32E02 1.00]
1.66E+03 1.00] 129602 1.29E-02 1.00
1.91€+03 1.00] 127602 1.27E-02 1.00
2.16E+03 1.00]  1.25E02] 1.25E-02 1.00
2.41E+0 1.00] 12302 1.23E-02 1.00
2.66E+03 1.00[]  121E02 1.21E-02 1000
2.91E+03 1.00]  1.19E-G2] 1.19E-02 1.00)
3.16E+03 1.00]  1.17E02 1.17E-02 1.00
3.41E+03 100}  1.15E02 1.15E-02 1.00
3.66E+03 1.00]  1.13e02 113802
3.91E+03 1.00] 11602 1.11E-:02
4.16E+0 1.00] ~ 1.09E-02 1.09E-02 1.00
4.41E+0F 1.00]  1.07E-02] 1.07E-02 1.00
4.66E+09 1.008  1.05E.02 1.05E-02 1.00
4.91E+0]] 1.00f  1.03E-02/ 1,03E-02 1.00
516E+0] 100 1.02E02 1.02E-02 1.00
5.41E+0 1.00f  9.99E.03/ 9.99E-03 1.00
5.66E+0] 1.00] 9.82E:03| 9.62E-03 1.00
5.91E+03 1.00]  9.65£.03] 9.65E-03 1.00]
6.16E+0
6.41E+03
6.66E+0
6.81E+0
7.16E+0
7.41E+03
7.66E+03
7.91E+03

8.868E+03 8.66E+03 1.00]  7.98E-03 7.98E-03 1.00 )_%_
8.91E+03 8.91E+03 1.00[ 7.85E-03 7.85E-03 1.00
9.16E+03 9.16E+03 1.00]  7.71E-03 7.71E-03 100
9.41E+03 9.41E+03] 1.00]  7.58E-03 7.58E-03 1.00
9.66E+03 9.66E+03 1.00]  7.45E-03 7.45E-03 1.00
9.91E+03 9.91E+0 1.00f 7.33E-03 7.33E-03 1.00
1.02E+04] 1.02E+04 1.00) 7.15E-03 7.15E-03 1.00
TH234 TH234 #VALUE! [TH234 #VALUE! #VALUE! 41|URANIUM- |U238
9.62E-06 9.62E-06 1.00] 0.00E+00 0.00E+00}  #DIV/O!
2.54E+02 2.54E+02 1.00]  6.44E-04 6.44E-04 1.00
5.08E+02 5.08E+02 1.00]  4.39E-03 4.39E-03 1.00
7.62E+02 7.62E+02 1.00]  1.03E-02 1.03E-02 1.00
1.02E+03] 1.02E+03 1.00]  1.30E-02 1.30E-02 1.00
1.27E+03, 1.27E+03 1.00] 1.33E-02 1.33E-02 1.00
1.52E+03| 1.52E+03 1.00] 1.31E-02 1.31E-02 1.00
1.78E+03] 1.78E+03 1.00]  1.28E-02 1.28E-02 1.00
2.03E+03| 2.03E+03 1.00]  1.26E-02 1.26E-02 1.00
2.29E+03] 2.29E+03 1.00f  1.24E-02 1.24E-02 1.00
2.54E+03 2.54E+0 100  1.22E-02 1.22E-02 1.00
2.79E+03 2.79E+03 1.00f  1.20E-02 1.20E-02 1.00
3.05E+03 3.05E+0] 100 1.18E-02 1.18E-02 1.00
3.30E+03 3.30E+03] 1.00}] 1.15E-02 1,15€-02 1.00
3.56E+03 3.56E+0. 1.00] 1.13E-02 1.13E-02 1.00
3.81E+03 3.81E+0 100} 112802 1.12E-02 1.00
4.06E+03 4.06E+03 1.00f  1.10E-02 1.10E-0: 1.00
4.32E+03 4.32E+03 1.00] 1.08E-02 1.08E-02) 1.00
4.5TE+03 4.57E+03 1.00] 1.06E-02 1.06E-02f 1.00
4.83E+03| 4.83E+03 1.00]  1.04E-02 1.04E-02] 1.00
5.08E+03; 5.08E+03 100f 1.02E-02 1.02E-02] 1.00
5.33E+03] 5.33E+03 1.00] 1.00E-02 1.00E-02] 1.00
5.50E+03] 5.59E+03; 1.00]  9.87E-03 9.87E-03} 1.00
5.84E+03] 5.84E+03 1.00] 9.70E-03 9.70E-03} 1.00
6.10E+03] 6.10E+03 1.00] 9.53E-03 9.53E-03 1.00
6.35E+03] 6.35E+03 1.00] 9.36E-03 9.36E-03] 1.00
6.60E+03! 6.60E+03 1.00}] 9.20E-03 9.20E-0 1.00
6.86E+03] 6.86E+03 1.00] ~ 9.04E-03 9.04E-03 1.00
7.11E+03] 7.11E+03 1.00}  8.88E-03 8.88€-03)] 1.00
7.37E+03, 7.37E+03 1.00]  8.73E-03 8.73E-0 1.00
7.62E+03] 7.62E+03 1.00] 857E03 8.57E-03 1.00
7.88E+03] 7.88E+03] 1.00] 8.43E-03 8.43E-03 1.00
8.13E+03! 8.13E+0 1.00] 8.28E-03 8.28E-03 1.00
8.38E+03] 8.38E+03 1.00f 8.14E-03 8.14E-03 1.00
8.64E+03] 8.64E+03 1.000  8.00E-03 8.00E-03 1.00
8.89E+03 8.89E+03 100 7.86E-03 7.86E-03 1.00
9.15E+03 9.15E+03 1.000  7.72E-03 7.72E-03 1.00
9.40E+03 9.40E+03 10d 7.59E-03 7.59E-0% 1.00
9.65E+03 9.65E+0 104 7.46E03 7.46E-03 1.00
9.91E+03 9.91E+0 1. 7.33E-03 7.33E-03 1.00
1.02E+04 1.02E+ 1od 715603 7.15E-0 1.00
U234 U234 #VALUE! [u234 #VALUE! #VALUE! 41{URANIUM- [uU238

9.62E-06 9.62E-06 1000 0.00E+00 0.00E+00f  #DIV/0!
2.54E+02 2.54E+02 100] 7.51E-07 7.51E-07] 1.00}
5.08E+02] 5.08E+02 1.0 7.50E-06 7.50E-06| 1.00}
7.62E+02! 7.62E+02 100  2.05E-05 2.05E-05| 1.00
1.02E+03] 1.02E+03] 1.00] 2.75E-05 2.75E-05 1.
1.27E+03; 1.27E+03 100 2.81E05 2.81E-05 1.00}
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— 1.52E+03] 1.52E+03] 1.00] 2.77E-05 2.77E-05 1.00] 5.08E+03 5.08E+03| 1.00( 7.49E-08 7.49E-08 1.00
; o 1.78E+03] 1.78E+03 1.00] 272E05 2.72E-05 1.00 5.33E+03 5.336+03 7100 7.37E-08 7.37E-08 1.00 i
Y 2.03E+03] 2.03E+03 1.00  2.88E-05 2.68E-05 1.00 5.59E+03 5.59E+03! 1.00| 7.26E-08 7.26E-08 1.00
2.20E+03] 2.20E+03 1.00f  264E-05 2.64E-05 1.00 5.84E+03 §.84E+03 1.00) 7.14E-08 7.14E-08 1.00
i 2.54E+03! 2.54E+03 1.00f 2.59E-05 2.59E-08| 1.00 6.10E+03| 6.10E+03 1.00]  7.03E-08 7.03E-08 1.00
— 2.79E+03] 2.79E+03 1.00]  2.55E-05] 2.55E-05 1.00 ' i 6.35E+03] 6.35E+03 1.00] 6.92E-08 6.92E-08 1.00
|, 3.05E+03' 3.05E+03 1.00]  2.51E-05] 2.51E-05 1.00 ! 6.60E+03 | 6.60E+03 1.00] 6.81E-08 6.81E-08 1.00
§— 3.30E+03’ 3.30E+03 1.00[|  2.47E-05] 2.47E05 1.00 6.86E+03. 6.86E+03 100l 671E08 6.71E.08 7100
! 3.56E+03] 3.56E+03 1.00}| ~ 2.43E-05] 2.43E-05 1.00 7. 11E+03! 7.11E+03 1.0 6.60E-08 6.60E-08 1.00
| - 3.81E+03] 3.81E+03 1.00)|  2.39E-05] 2.39E-05 1.00 4 7.37E+03] 7.37E+03 1.0 6.50E-08 6.50E-08 1.00
T 4.06E+03| 4.06E+03 1.00]] 2.35E-05] 2.35E-05 1.00 1 | 7 62E+03| 7.62E+03 100] 6.40E-08 6.40E-08 1.00
‘ . 432E+03! 4.32E+03 1.00[]  2.31E-05] 2.31E-05 1.00 i [ 7.88E+03 7.88E+03 1.00]  6.30E-08 6.30E-08 1.00
E ER— 4.57E+03 4.57E+03] 1.00]  227E-05 2.27E-05 1.00 1’ 8.13E+03 8.13E+03 1.00] 6.20E-08 6.20E-08 1.00
I 4.83E+03; 4.83E+03 1000 223605 2.23E-05 1.00 I 8.38E+03 8.38E+03 100 6.11E-08 6.11E-08 1.00
N 5.08E+03; 5.08E+03 1.00]  2.20E05 2.20E-05 1.00 | 8.64E+03| 8.64E+03 100] 6.01E-08 6.01E-08 1.00
L : . 5.33E+03; 5.33E+03 1.00] 2.16E-05 2.16E-05, 1.00 8 8.89E+03] 8.89E+03] 1.00]  5.92E-08 5.92E-08 1.00
~‘ : _5.50E+03] 5.50E+03 1.00]  2.13E-05 2.13E-0§ 1.00 9.15E+03] 9.15E+03 1.00] 5.83E-08i 5.83E-08 1.00
- 5.84E+03 5.84E+03 1.00] 2.09E-05 2.09E-05 1.00 9.40E+03] 9.406+03 700]  5.74E-08 5.74E-08 100
‘ | 6.10E+03’ 6.10E+03 1.00]  2.06E-05 2.06E-05 1.00 ! e ol 9.65E+03 9.65E+03 100] 565E-08 5.65E-08 1.00
—_——  6.35E+03! 6.35E+03 1.00§  2.02E-05] 2.0 1.00 | . 9.91E+03] 9.91E+03 1.00)  5.56E-08 5.56E-08 1.00]
i | 6.60E+03 6.60E+03 1.00f  1.99E-05] 1.99E-05]f ~ 1.00 ; — 1.02E+04! 1.02E+04 1.00! 3.62E-09 3.65E-09 (099
‘ 6.86E+03! 6.86E+03 1.00]  1.96E-05] 1.96E-05] 1.00 y RA226 RA226 #VALUE! |RA226 #VALUE! #VALUET 41]URANIUM- U238
1 - 7.11E+03! 7.11E+03 1.00§  1.92E-05] 1.92E-05] 1.00 | J — 9.62E-06! 9.62E-06 1.00§ 0.00E+00 0.00E+00]  #DIV/0!
7.37E+03 7.37E+03 1.00f  1.89E-05] 1.89E-05 1.00 ] ; 2.54E+02] 2.54E+02 1.00] 7.87E-11 7.87E-11 1.00§°
—_— 7.62E+03] 7.62E+03 1.00]  1.86E-05] 1.86E-05 1.00 , | 5.08E+02; 5.08E+02 1.00]] 1.79E-09 1.79E-09 1.00}
} 7.88E+03] 7.88E+03 1.00]  1.83E-05] 1.83E-05 1.00 y | - 7.62E+02! 7.62E+02 1.00]] 6.19E-09 6.19E-09 1.00
| 8.13E+03 8.13E+03 1.00]  1.80E-05] 1.80E-05 1.00 ' | 1.02E+03 1.02E+03 1.00] 9.21E-09 9.21E-09 1.00
8.38E+03| 8.38E+03 1.00] 1.77E-05] 1.77E-05 1.00 | — 1.27E+03; 1.27E+03 1.00§ 9.42E-09 9.42E-09 1.00
; 8.64E+03] 8.64E+03 1.00]  1.74E-05] 1.74E-05 1.00 l 1.52E+03 1.52E+03 1.00]  9.30E-09 9.30E-09 1.00
—_— 8.89E+03] 8.89E+03 1.00] 1.71E-05 1.71E-05 1.00 ] I 1.78E+03 1.78E+03 1000 9.17E-09 9.17E-09 1.00
9.15E+03] 9.15E+03 1.00 1.69E-05} 1.69E-05 1.00 { 2.03E+03 2.03E+03 1. 9.03E-09 9.03E-09 1.00
- 9.40E+03; 9.40E+03 1.00]  1.66E-05] 1.66E-05) 1.00 | 2.29E+03 2.29E+03 1. 8.90E-09 8.90E-09 1.00
9.65E+03| 9.65E+03 100§  1.63E-05f 1.63E-05 1.00 ] e S | 254403 2.54E+03 1.0§] B77E-09 8.77E-09 1.00
9.91E+03 9.91E+03 1.00f  1.60E-05] 1.60E-05 ] T T 2.79E+03. 2.79E+03 1.0§]  8.64E-09 8.64E-09 1.00 |
1.02E+04 1.02E+04 1.00] 5.36E-07| 5.40E-07 0.99 | —_— 3.05E+03, 3.05E+03 1.0§]  851E-09 8.51E-09 1.00 [
TH230 TH230 | #VALUE! |TH230 T #VALUE! #VALUET 41/URANIUM- U238 T 3.30E+03) 3.30E+03 1.0 8.39E-09 8.39E-09 1.00
_ 9.62E-06: 9.62E-06 1.00]  0.00E+00] 0.00E+00}  #DIV/OI i 3.66E+03. 3.56E+03] 1.0§]  8.26E-09] 8.26E-09 1.00
2.54E+02, 2.54E+02 1.00§  1.39E-09] 1.39E-09 1.0 ; T T 381E+03. 3.81E+03 1.04]  8.14E-09! 8.14E-09 1.00
5.08E+02' 5.08E+02 1.00] 2.09E-08] 2.09E-08 1, g T T a.08E+03 4.06E+03 1.0 8.02E-09 8.02E-0 1.0
7.62E+02! 7.62E+02 1.00] 6.52E-08| 6.52E-08 1.00 | —e T 432E+03] 4.32E+03 1.04] ~ 7.91E-09 7.91E-09 1.00
1.02E+03, 1.02E+03 1.00] 9.24E-08| 9.24E-08 1.00 | 457E+03" 4.57TE+03 1.0 7.79E-09 7.79E-09 1.00
_— | 1.27E+03] 1.27E+03 1.00]  9.44E-08] 9.44E-08 1.00 r 4 83E+03; 4.83E+03 1000 7.68E-09 7.68E-09 1.00
1.52E+03; 1.52E+03 1.00] 9.31E-08 9.31E-08 1.00 5.08E+03, 5.08E+03 1000  7.56E-09 7.56E-09 1.00
1.78E+03 1.78E+03 1.00]] "~ 9.17E-08] 9.17EDB| 1.00 5.33E403 5.33E+03 1.00]  7.45E-09 7.45E-04 1.0d
| 203E+03]  203E+03 1.00)) 9.03€-08) 9.03E-881F 1.09 R E— 5.50E+03] 5.50E+03 1.00]  7.34E-09 7.34E-09 1.0
2.29E+03] 2.29E+03 1.00]  8.89E-08 8.89E-08 .. 1.00 5.84E+03] 5.84E+03 1.00]  7.24E-09 7.24E-09 1.04
—_— 2.54E+03] 2.54E+03 1.00] 8.75E-08] 8.75E-08 - 1.00 i 5.10E+03! 6.10E+03 1.00]  7.13E-09 7.13E-09 1.00
2.79E+03. 2.79E+03 1.00f  8.62E-08] 8.62E-08 1.00) 6.35E+03! 6.35E+03 1.00} 7.02E-09 7.02E-09 1.0
_— 3.05E+03/ 3.05E+03 1.00]  8.48E-08] 8.48E-08 1.00 | 6.61E+03! 6.61E+03 1.00] 6.92E-09 6.92E-09 1.04
3.30E+03i 3.30E+03 1.00] 8.35E-08] 8.35E-08 1.00 | 6.86E+03! 6.86E+03) 1.00] 6.82E-09 6.82E-09 1.04
3.56E+03; 3.56E+03 1.00]  8.22E-08) 8.22E-08 1.00 7.11E+03: 7.11E+03 1.00] 6.72E-09 6.72E-09 1.0G
[ — 381E+03] 3.81E+03 1.00] 8.09E-08] ~  8.09E-08 1.00 SRS S 7 37TE+03! 7.37E+03 100] 6.62E-09 6.62E-09 1.04
4.06E+03] 4.06E+0 100y 787E08]  7.07E-0 1.00 7.62E+03! 7.62E+03 1.00] 6.52E-09 6.52E-09 1.04
—_— 4.32E+03] 4.32E+0 1.00}  7.84E-08] 7.84E 1.00 [ 7.88E+03; 7.88E+03 1.00] 6.42E-09 6.42E-09 1.04
4.57E+03 457E+03; 1.00]  7.72E-08] 7.72E-08| 1.00 1 e T 8.13E+03 8.13E+03 1.00]  6.33E-09 6.33E-00] 1.00"
4.83E+03, 4.83E+03] 1.00]  7.60E-08| 7.60E-08| 1.00 ! I 8.38E+03 8 38E+03 100] 6.24E-09 6.24E-09 1.00°
: ——————
—
- —t——
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/ 1.52E+03] 1.52E+03 100 8.22E-09 8.22E-09 1.00 /
—_ 8.64E+03 8.64E+03 1.00]  6.14E-09 6.14E-09 1.00 7 1.78E+03| 1.78E+03 1.00 B.11E-09 8.11E-09 1.00 I
' 8.39E+03 8.89E+03 1.00] 6.05E-09 6.05E-09 1.00 2.03E+03" 2.03E+03 1.00  7.99E-09 7.99E-09 1.00
—_— 9.156+03 9.156+03 1.00] 5.97E-08 5.97E-09 1.00 2.29E+03] 2.29E+03 1.00] 7.87E-00 7.87E-09 1.00
9.40E+03 9.40E+03 1, 5.88E-09 5.88E-09 1.00 2.54E+03] 2.54E+03] 1.00] 7.76E-09 7.76E-09 1.00
9.65E+03 9.65E+03 1.008  6.79E-09 5.79E-09 1.00 2.79E+03 2.79E+03 1. 7.64E-09 7.64E 1.00
9.01E+03 9.91E+03 1.00] 5.70E-03 5.70E-09 1.00 3.05E+03 3.05E+03 1.00] 7.53E-08 7.53E-0! 1.00
4 1.02E+04] 1.02E+04 1.00] 9.95E-13 9.95E-13) 1.00 3.30E+03] 3.30E+03 1.00] 7.42E-09 7.42E-09 1.00
_— RN222 RN222 #VALUE! |RN222 #VALUE! #VALUE! 41{URANIUM- U238 3.56E+03] 3.56E+03 1.00]  7.31E08 731E-08f - 1.00
. 9.60E-06 9.60E-06 100 0.00E+00 0.00E+00|  #DIV/O! 3.81E+03] 3.81E+03 100] 7.21E09 7.21E-09 1.00
S — 2.54E+02 2.54E+02 1.00] 7.67E-1 7.87E-11 1.00 4.06E+03; 4.06E+03) 1.00]  7.10E-09 7.10E-09 1.00
5.08E+02 5.08E+02 1.00f 1.79E-09 1.79E-09 1.00 4.32E+03) 4.32E+0 1.00]  7.00E-09 7.00E-09 1.00
7.62E+02 7.62E+02 1.00f 6.19E-09 6.19E-09 1.00 4.57E+03’ 4.57E+0: 1.00] 6.90E-09 6.90E-09 1.00
1.02E+03] 1.02E+03 1.00f 9.21E09 9.21E-09 1.00 b— 4.83E+03] 4.83E+03 1.00}  6.80E-09 6.80E-09 1.00
1.27E+03] 1.27E+03 100 942E-08 9.42E-09 1.00 __ 5.08E+03’ 5.08E+03 1.00f  6.70E-09 6.70E-09 1.00
_— 1.52E+03) 1.52E+03 1.00f  9.30E-09 9.30E-09 1.00 \&l,,'—— 5.33E+03 5.33E+03 1.00]  6.60E-08 6.60E-09 1.00
T 1.78E+03| 1.78E+03 1.00] 9.17E-09 9.17E-08 1.00 : 5.59E+03 ] 5.59E+03 1.00] " 6.51E-09 6.51E-09 1.00
2.03E+03] 2.03E+03 100 9.03E:09 9.03E-09 1.00 % 5.84E+03' 5.84E+03 1.00]  641E-09 6.41E-09 1.00
2.29E+03, 2.29E+03 1.0 8.90E-09 8.90E-09 1.00 i S 6.10E+03 6.10E+0 100 6.32E-:09 6.32E-09 1.00
2.54E+03] 2.54E+03 100 877E-09 8.77E-09 1.00 6.35E+03, 6.35E+03 1.0f  622E-09 6.22E-09) 1.00
2.79E+03| 2.79E+03 1.00 8.64E-09 8.64E-0684 p . 1:00 B s 6.61E+03! 6.61E+03) tod  6.13E-09 6.13E-09 1.0
3.05E+03] 3.05E+03 100 8.51E-09 8.51E-09 © 100 6.86E+03! 6.86E+03 1.00l  6.04E-09 6.04E-0 1.0
3.30E+03] 3.30E+03 1.00)  8.39E-09 8.39E-09 1.004 — 7.11E+03] 7.11E+03 1,000  5.95E-09 5.95E-0 1.00)
*
3.56E+03! 3.56E+03 1. 8.26E-09 8.26E-09 1.0 7.37E+03 7.37E+03 100] 5.87E-09 5.87E-09] 1.00
3.81E+03] 3.81E+03 1.00)  8.14E-08 B.14E-00 1.00 7.62E+03, 7.62E+03 1.00] " 5.78E-09 5.78E-09 1.00)
4.06E+03] 4.06E+03 1000  8.02E-09 8.02E-09 1.00 TTTr— 7.88E+03° 7.88E+03 1.00] 5.70E-09 5.70E-09) 1.00
233E+03] 4.32E+03 1000 7.91E-09 7.91E-09 1.00 : 8.13E+03. 8.13E+03 1.00] 561E-09 5.61E-09) 1.00
4.57E+03 4.57E+03 1000 7.79E-09 7.79E-09 1.00 e I — 8.38E+03 8.38E+03 100] 553E-09 5.53E-09f 1.00
4.83E+03] 4.83E+03 1000 7.68E-09 7.68E-09 1.00 8.64E+03 8.64E+03 1.00] 5.45E-09 5.45E-09 1,00,
5.08E+03] 5.08E+03 100]  7.56E-09 7.56E-09 1.00 8.89E+03] 8.89E+03) 1.00  5.37E-09 5.37E-0 1.00
\ 5.33E403 5.33E+03 1000 745609 7.45E-09 1.00 ) 9.15E+03] 9.15E+03 1, 5.29E-09 5.29E-09 1.00
5.59E+03 5.59E+03 100 7.34E-09 7.34E-09 1.00 ; 9.40E+03, 9.40E+03 1.00] 521E-09 5.21E-09 1.00
5.84E+03 5.84E+03 1.000  7.24E-09 7.24E-09 1.00 B e — 9.65E+03’ 9.65E+03 100]  5.14E-09 5.14E-09) 1.00
6.10E+03 6.10E+03 100  7.13E-09 7.13€-08) 1.00 ‘ 9.91E+03, 9.91E+03% 1.00]  5.06E-09 5.06E-09 1.00
6.35E+03; 6.35E+03 1.00]  7.02E:09 7.02E-09 1.00 —q 1.02E+04. 1.02E+04 1.00]  1.01E-12 1.01E-12 1.00
6.61E+03! 6.61E+03) 100} 6.92E-09 6.92E-09 1.00 BI210 BI210 #VALUE! BI210 #VALUE! #VALUE! 41]JURANIUM- U238
6.86E+03] 6.86E+03 1.00]  6.82E-09 6.82E-09 1.00 9.60E-06! 9.60E-06 1.00§ . 0.00E+00 0.00E+00]  #DIV/0!
7.11E403! 7.11E+03 1.00]  6.72E-09 6.72E-09 1.00 B Em— 2.54E+02 2.54E+02 1.000  6.30E-11 6.30E-11 1.00
7.37E+03] 7.37E+03 1.00] 6.62E-09 6.62E-09 1.00 5.08E+02] 5.08E+02 1.00]  1.55E-09 1.55E-09 1.
7.62E+03! 7.62E+03 100f  6.52E-09 6.52E-09 1.00 = I 7.62E+02. 7.62E+02, 1.00] 5.44E-09 5.44E-09 1.00
7.88E+03] 7.88E+03 1.00]] 642E-09 6.42E-09 1.00 1.02E+03" 1.02E+03 1.00] 8.14E-09 8.14E-09 1.00
8.13E+03! B8.13E+03 1.00]] 6.33E-09 6.33E-09 1.00 1.27E+03 1.27E+03 1.00]  8.33E-09 8.33E-09 1.00
8.38E+03 8.38E+03 1.00]]  6.24E-09 6.24E-09 1.00 1.52E+03. 1,52E+03 1.0 8.22E-09 8.22E-09 1.00)
8.64E+03 8.64E+03 100 6.14E-09 6.14E-09 1.00 1.78E+03; 1.78E+03 1.00]  8.10E-09 8.10E-09 1.00)
8.89E+03 8.89E+03 1.00]  6.05E-09), 6.05E-0944 1.00 _ 2.03E+03] 2.03E+03 1.00}  7.99E-09 7.99E-09 1.00
9.15E+03 9.15E+03 1.00] ~ 5.96E-09 S.06E-09[  1.00 2.29E+03] 2.29E+03 1.00]  7.87E-08 7.87E-09 1.00
9.40E+03 9.40E+03 100]  5.88E-09 5.88E-09 - 1.00 ] 2.54E+03! 2.54E+03 1.00]  7.76E-09 7.76E-09 1.00
9.65E+03] 9.65E+03 1.00]  5.79E-09 5.79E-09 1.00 2.79E+03 2.79E+03 100}  7.64E-09 7.64E-09 1.00
9.91E+03 9.91E+03 1.00]  5.70E-09 5.70E-09 1.00 3.05E+03| 3.05E+03 100] 7.53E-09 7.53E-09 1.04
—_— 1.02E+04] 1.02E+04 10 9.95E-13 9.95E-13 1.00 B 3.30E+03’ 3.30E+03 100]  7.42E09 7.42E-09 1.00
PB210 PB210 #VALUE! IPB210 #VALUE! #VALUE! 41/URANIUM- U238 3.56E+03| 3.56E+03)] 100]  7.31E-09 7.31E-09 1.00
9.60E-06 9.60E-06 1.00] 0.00E+00 0.00E+00,  #DIV/0! — 3.81E+03] 3.81E+03 1.0 7.21E-09 7.21E-09 1.00)
2.54E+02 2.54E+02 1.00] 6.30E-11 6.30E-11 1.0 4.06E+03' 4.06E+03 100\ 7.10E-09 7.10E-09 1.00f
5.08E+02 §.08E+02 1.00§ 1.55E-09 1.55E-09 1. L 4.32E+03 4.32E+0 100} 7.00E-09 7.00E-09 10
- 7.62E+02 7.62E+02 1.00]  5.4E-09 §.44E-09 1.00 b 4.57TE+03! 4.57E+03 1.000 6.90E-09 6.90E-09 1.00 5
1.02E+03 1.02E+03 1.00]  8.14E-09 8.14E-09 1.00 4.83E+03; 4,.83E+03] 1.00.  6.80E-09 6.80E-09 1.00
—_ 1.27E+03 1.27E+03 1.00] 8.33E-09] 8.33E-09 1.00 —_
/“
Mk\
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100 '
fesotr: HEPHS .25~ fikis fy yodiats, (omi)

U8 | Resolly: MEMS 3.25 - s & sumcloalin Lo

5.086+03]  5.08E+03 1.00] 6.70E-09 8.70€-09 1.00 B64E+03] _ B64EV03 100] 544E08]  5.44E09] 1.00] j
S33E+03] 5336403 100, 6.60E-09 §.80€-09 1.00 8.89E+03(  B89E+03  1.00]  5.36E-09 5.36E-09 1.00 ]
550E+03]  5.59E+03 100 6.505-09 6.50€-09 1.00 9.15E+03] __ 0.156+03 1.00] 528600 5.28E-09 1.00 |
5.84E+03 5.84E+03 1.00f 6.41E-09 641E-09 1.00 940E+03| _ 9.40E+03 1.00]  520E-09 5.20E-09 1.00 ]
6.10E+03 6.10E+03 100} 6.32€-09 6.32E-09] 1.00 965E+03|  9.65E+403 1.00]  5.13€-09 5.13E0 1.00. ]
6.35E+03] __ 6.35E+03 1.00]  6.22E09 6.22E00 100 901Ev03  5.97E40 T R 505509 150 i
‘ B61E+03] _ 661E+03 1.00]  6.1300 6.13E-09 1.00 T02E04 T o2Esodk T T0TEAZ] T B 50 r
R 6.86E+03] _ 6.86E+03 1.00]  6.04E-09 6.04E-00 1.00
TA1E+03]  7.11E+03 1.00[] 585E08]  5.95E-09 1.00
* 737E+03] _ 7.37E+03 1.00] 587E-09] _ 587E-09 1.00
7.62E+03 7.62E+03] 100 578E08]  5.78E0 1.00
7.88E+03 7.88E+03) 100 570E08]  5.70E 1.00,
8.13E+03 8.13E+03, 1.00]] 561E08]  561E-09 1.00
8.38E+03 8.38E+03| 1.00]| 553E09]  563E-0 1.00)
B64E+G3|  8.64E+03| 1.00]] "545E09] 545609 1.00
8.89E+03] 8.89E+03] 1.00§f  5.37E-09] 5.37E-09 1.00)
9.15E+03]  0.15E+03 100] 520E09]  629E-09 1.00
9.40E+03] _ 0.40E+03 1,00}~ 521E-09)  521E-09 1.00
965E+03] _ 9.65E+03 100§ 514E-09]  514E-09 1.00
991E+03] _ 981E+03 100§ 506E-09] __ 5.06E-09, 1.00
102E+04]  1.02E+04 1.00] 1.01E-12 TOIET2) == 1.00
PO210 PO210 #VALUE! 0210 | #VALUE! " #VALUE! 41/URANIUM-_|U238
9.60E-06 9.60E-06 1.00] 0.00E+00] 0.00E+00]  #DIV/Ol T
254E+02] _ 254E+02 1.00|  628E-111 _ 6.28E-11 1.00
508E+02] _ 5.08E+02 1.00] 154E-08) 154E-09 100 —_—t
762E+02]  7.62E+02 1.00]  543E-08] 543609 100
102E+03] __ 1.02E+03 100} 813E-09]  813E09 100] e
1276+03]  1.27E+03 1.00f 831E08] 83109 100 N
1.62E+03 1.52E+03 1.00]  820E09] 820609 1.00
1.78E+03 1.78E+03 100]  809E0S] _ B.0YE-08 1.00 —_——
2.03E+03 2.03E+0 100 79708 7.97E-09 1.00
229E+03] _ 2.00E+03 100 7.85E08]  7.85E-09 1.00 \_L____‘
254E+03|  2.54E+03 104 77408 7.74E-09 1.00 ‘
279E+03| _ 2.79E+03 1000 763E08] 763608 1.00
305E+03] _ 3.05E+03 100l 752608 752609 100
3.30E+03 3.30E+03 100l 7.41809]  74iE-09 1.00
_— 3.56E+03 3.56E+03 100]  730E-08] _ 7.30E-09 1.00
3.81E+03 3B1E+03 100) — 7.49E09)  7.19E-09 1.00
4.06E+03 4.06E+03 1.00] ~ 7.09E-09 7.08E-09 1.00
4.32E+03 4.32E+03 100]  6.98E-09 6.98E-00 1.00
4.57E+03 4.57E+03 1.00]  6.88E-09 6.88E-09 1.00
E— 4.83E+03 4.33E+03 1.00] 6.78E-08 6.78E-09 1.00
5.08E+03 5.08E+03 1.00] _ 6.68E-09 6.68E-08 1.00
- 5.33E+03 5.33E+03 100 6.58€-09 65%E08)  1.00
5.59E+03 5.59E+03 1.00]] 6.48E-09 6A9E09|f~,  1.00
584E+03|  5.84E+03 1.00]] " 6.40E09 6.40E-09 1,00 :
6.10E+03] _ 6.10E+03 1.00)]  6.30€-09 6.30E-09 1.00 —_——
6.35E+03] _ 6.356+03 100§ 6.31E-09 6.21E08 1.00
— 661E+03]  661E+03 100]  &.12E09 6.12E-09 100
6.86E+03 6.86E+03 100] 6.03E05]  6.03E-0 1.00
7A1E+03 7A1E+03 100] "594E00]  5.94E-0 1.00]
7378+03]  7376+03] 100 5.85E00 5.85E-09 1.00
762E+03 7626403 1.00]  5.77€-09 5.77E-09 1.00
B 7.88E+03 7.88E+03 100§ 568E-08 5.68E-00 1.00
8.13E+03 8.13E+03| 100,  560E-03 5.60E-09 1.00
- 8.38E+03 8.38E+03| 100 552609 552600 1.00
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o/ips| L 2y Loe B gumiduats (09 stric Ar spmdduadey (od
g1 Ausola: MEPRS 325 . .. stiug Fr s Kesol: MEvns 7,25 - - . FesFras Ar s ((ont )
7 B /
’ i Casela.hhi /
Casela.hhi . . .
Multimedia Environmental Pollutant Assessment System (MEPAS) . \',/”—’— Multlmgdia Env1ron.mentai Pol(fl{;;gg; A:s:izge?8/§¥;Zer£Jé§4EPAs)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC) \, MEPAS 3.1 Report Gegegg/iggs ; 21-g4¥19
—_— Run Date and time 07/01/1997 at 11:04:32 VN \)gs -\l/"P—_ Run Date and time 0 { / a :04:
Input file name CASElA.ina oubq Input file name CASElA.ina
2 ) . ) . . . _
Health Impact Detailed Result for: URANIUM-238 from URANIUM-238 ——~“ﬂF—""f'__—__ Health Impact Detailed Result for: URANIUM-238 from URANIUM-238
r ' : ion: Well
—_— Transport Pathway: Ground water Usage Location: Groundwater Well ——a_\\j Transport Pathway: Ground water Usage Location: Groundwater We
~— - .
ivi Results
Individual Result Population Results LMN&“ __Er_lfli‘_’ffl_lf}_g“ff‘j}f ______ f?gljfffif’_}__f_l_l ______
“““““““““““““““““““““““““““““““ \},'—-——-——— ‘h
Fatal Total Fatal Total Dose,
. Fatal TOtél Fatal TOt?l Dose, ‘1‘80 Time Effect 1Incid. Dose, Effect 1Incid. Person
Time Effect 1Incid. Dose, Effect Incid. Person Period Risk Tndex Rem Risk Index Rem
I Period Risk Index Rem Risk Index Rem R period Risk Index Rem ~ Risk  Index Rem
“~Exposure Pathway —  —--—--= ——-eoo o _______ _______ __ T _TTT ?xposg?g Pathway
Ingestion: — nges ion: v _ ~03
i i - - - - — Drinking Water 980 1.5E-06 1.8E-06 2.4E-03¥1.5E-06 1.8E-06 2.4E
Erl?klgg witSf 'SE 23 E‘éE 15 1'§E ;8 see 28 248715 Leafy Vggetables T00W 4.2E-08 4.8E-08 6.6E-05¢1.2E-08 4.8E-08 6.6E-05
- Oiﬁ : Vegetables .73:20--f £ g' 20 2-8B-20 6.6E-17 — Other Vegetables 000} 7.5E-08 8.7E-08 1.2E-04¥" .5E-08 8.7E-08 1.2E-04
Meat e 8E-21 2. §‘ Loze-le ——— Meat 1000f 2.4E-09 2.8E-09 3.8E-06¢2.4E-09 2.8E-09 3.8E-06
Milk 3E-20 2 3 59518 Milk 00y 2.9E-08 3.3E-08 4.5E-05§2.9E-08 3.3E-08 4.5E-05
i . . . 4.5E-17 —_— L NATIE IR TN TR LRI
————————————————————————————————————————————————————————————————————— - - - - -06 2.6E~0
Subtotal 9E-18 2.6E-15 Subtotal 1.7E-06 1.9E~06 2.6E-03 1.7E-06 1.9E-06 2.6E-03
S - - E-06 2.6E-03
Total 1.9E~18 2.6E-15 Total ./ l77E700 1.%E706 288703 1.78°06 1.9E-06 2.65-03
________________________________________________________________________________
’ . b . . - -
Health Impact Detailed Result for: THORIUM-234 from URANIUM-238 Health Impact Detailed Result for: THORIUM-234 from URANIUM-238
Transport Pathway: Ground water Usage Location: Groundwater Well Transport Pathway: Ground water Usage Location: Groundwater Well
fndividual Result Fopulation Results _[ndividual Result Fopulation Results _
______________________________________________ Fatal Total Fatal Total Dose,
Fatal Total Fatal Total Dose, . \ :
Time Effect 1Incid. Dose, Effect 1Incid. Person Tlmg Effect 1Incid. gg;e, ifiict igg;:. g:;son
Period Risk Index Rem Risk Index Rem  moocure Pafhway | orrod Risk  Index Rem  Risk  Index Rem
Exposure Pathway —  —----o- commeeo o o T T ?xposg;e Pathway =  -—-—=-= —===eee ———
Ingestion: —— ngestion:
o inki - . TE- 3.7E~-06
Drinking Water 83 2.38-21 2.7E-21 3.7E-18 2.3E-21 2.7E-21 3.7E-18 Drinking Water i'ZE 82:2 fE-Sg § ZS-QS 1.1E-06
E— Leafy Vegetables 993\7.1E-22 8.2E-22 1.1E-18 7.1E-22 8.2E-22 1.1E-18 ey SR Leafy Vegetables 1.3E-06VB. 2E-10 9.56-10 1.3B-06
Other Vegetables 995 18.2E-22 9.5E-22 1.3E-18 §.2E-22 9.5B-22 1.3E-18 ) Other Vegetables 1.3E-09¥8.0E-13 9.3E-13 1.3E-09
- Meat 996/8.0E-25 9.3E-25 1.3E-21 8.0E-25 9.3E-25 1.3E-21 [ Meat 4.7E-09¢8.0E-12 3.5E-12 4.7E-09
i S . - . -
Milk 3.0E-24 3.4E-24 4.7E-21 3,0E-24 3.4E-24 4.7E-21 Mk N08¥3.0E-12 3.5E-12 4.7B-09¢8.0E-12 3.58-12 4.7E-09
————————————————————————————————————————————————————————————————————— - -09 4.5E-09 6.1E-06
_— Subtotal 3.8E-21 4.5E-21 6%1E-18 3.8E-21 4.5E-21 6.1E-18 _— Subtotal 6.1E-06Y3.9E-09
=
- E-09 4.5E-09 6.1E-06
- Total 3.8E-21 4.5E-21 6.1E-18 3.8E-21 4.5E-21 6.1E-18 Total ;98709 4.5E-09 6.1E-06 3.9E-09 4.5E-09 6.1E-06
________________________________________________________________________________ - e
_
filoname = Lase la . Wi ) Flename:  Casela. Wi
\.'b\ locekin: OA1 f wihed HWN %E“'L\‘t‘ Locatum: QA fldm o alladed Floppy
(spphaes ‘L%_MM,_MMM — (opplen + py 105,107, and 104 a5 “‘q\)




Health Impact Detailed Result for: URANIUM-234 from URANIUM-238
Transport Pathway: Ground water

Individual Result

Usage Location: Groundwater Well

Population Results

Total

Total

Dose,

fis[e

T

oo 105

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 Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem Period Risk Index Rem Risk Index Rem
Exposure Pathway — ==7o==s momomos oomooss mossooo soeooeo oo e T Exposure Pathway = ———===- ———m——— L o _____
Ingestion: Ingestion: J/ .
Drinking Water 984 1.9E-28 2.2E-28 3.0E-25 1.9E-28 2.2E-28 3.0E-25 Drinking Water 990 1.98-16 2.2E-16 3.08-13V1.9E-16 2.25-16 3.0E-13
— Leafy Vegetables 296 2.78-25 3.1E-25 4.3E-22 2.7E-25 3.1E-25 4.3E-22 B Leafy Vegetables 1000 2.7E-13 3.1E-13 4.3E—10¢;.7E—l3 3.1E-13 4.3E5-10
E Other Vegetables 999 3.1E-24 3.5E-24 4.8E-21 3.1E-24 3.5E-24 4.8E-21 other Vesetables 1000 3.1E-12 3 5E-12 4.95-09Vh. 1813 3 Sc-15 4 8e-09
: Meat oo 5o iE-26 5.98-26 8.1E-23 5.1E-26 5.9E-26 8.1E-23 Meat 1000 5.1E-14 5.9E-14 8.1E-11¥5.1E-14 5.9E-14 8.1E-11
297218725 2.4E-25 3.38-22 2.1E-25 2.4E-25 3.3E-22 Milk 1000 2.1E-13 2.4E-13 3.3E-10¥2.1E-13 2.4E-13 3.3E-10
Subtotal 3.6E-24 4.2B-24 5.7E-21 3.6E-24 4.2E-24 5.7E-21 subtotar 7T 3.6E-12 1.26-12 5.78-09 3 6E-12 4.2E-12 5.7E-09
_
/‘\
T Total 3:6E-24 4.2B-24 5.7E-21 3.6E-24 4.2E-24 5.7E-21 —  Total 3.6E-12 4.2E-12 5.7E-09" 3.6E-12 4.2E-12 5.7E-09
________________________________________________________________________________ \ T T T T e e e e e

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

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

Transport Pathway: Ground water Usage Location: Groundwater Well Transport Pathway: Ground water Usage Location: Groundwater Well

g PBJE 1 | Page 1
Casela.hhi Casela.hhi

ST

Individual Result Population Results

Individual Result Population Results

NL B

|
)

CNWR I Results

‘ Fatal Totgl Fatal Total _ Dose, Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect 1Incid. Person [ Time Effect Incid. Dose, Effect 1Incid. Person
. . » ﬂq
. Period Risk Index Rem Risk Index Rem Period Risk Index Rem Risk Index Rem

Exposure Pathway —  -----o- eemmeeo e o T L . Exposure Pathway = —---mom oo o

Ingestion: ] ’ Ingestion: & F1€-12 = 8 7% 03!
Drinking Water 289 9.6E-34 1.1E-33(T.55-30 9.6E-34 1.1E-33 1.5E-30 ; t , Drinking Water &3P 5.5E-22 6.4E-22@IE-LD 5.5E-22 6.4E-22 8.7E-19
Leafy Vegetables 999 2.2E-30 2.5E-30 J.dE-27 2.2E-30 2.5E-30 3.4E-27 + Leafy Vegetables 1000 2.2E-18 2.5E-18 3.4E-1542.2E-18 2.5E-18 3.4E-15
Other Vegetables 996 2.5E-29 2.8E-29 3.9E-26 2.5E-29 2.8E-29 3.9E-26 ‘ Other Vegetables 1000 2.5E-17 2.9E-17 3.9E-14¥2.5E-17 2.9E-17 3.9E-14
Mgat 993 9.8E-31 1.1E-30 1.5E~27 9.8E-31 1.1E-30 1.5E-27 Meat 1000 9.8E-19 1.1E-18 1.5E-15V9.8E-19 1.1E-18 1.5E-15
Milk 994 1.2E-30 1.4E-30 1.9E-27 1.2E-30 1 4E-30 1.9E-27 — f vh Milk 1000 1.2E-18 1.4E-18 l.9E—15vﬂ.2E—18 1.4E-18 1.9E-15
Subtotal 2.9E-29 3.4E-29 4.6E-26 2.9E-29 3.4E-29 4 6E-26 F! Subtotal 2.9E-17 3.4E-17 4.6E—14V§.9E—17 3.4E-17 4.6E-14
Total 2.9E-29 3.4E-29 4.6E-26 2.9E-29 3.4E-29 4 6E-26 Total 2.9E-17 3.4E-17 4.6E—14V§.9E—17 3.4E-17 4.0E-14

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

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

Transport Pathway: Ground water Usage Location: Groundwater Well Transport Pathway: Ground water Usage Location: Groundwater Well

g

Individual Reshis

AémrJ( 3
|

Population Results Individual Result Population Results

Fatal Total Fatal Total Dose, D Fatal Total Fatal Total Dose,

Time Effect Incid. Dose, Effect 1Incid Person : \\ Time Effect Incid. Dose, Effect 1Incid. Person

Period Risk Index Rem Risk Index Rem . : '} Period Risk Index Rem Risk Index Rem
-— EXPOSUFG Pathway —  ==o-mom meeeee e . - e} Exposure Pathway = ——===== mmeem e me e e L L

Ingestion: : Ingestion: V/ -

Qflnklng Water 1.6E-33 2.2E-30 1.4E-33 1.6E-33 2.2E-30 l Drinking Water 1.6E-21 2.2E-18¥1.4E-21 1.6E~21 2.2E-18
Leafy Vegetables 1.9E-30 2.7E-27 1.7E-30 1.9E-30 2.7E-27 —_— ¢ Leafy Vegetables 1.9E-18 2.7E—lSV}.7E—18 1.9E-18 2.,7E-15
Other Vegetables 2.2E-29 3.1E-26 1.9E-29 2.2E-29 3.1E-26 : Other Vegetables 2.2E-17 3.1E-14V}.9E—l7 2.2E-17 3.1E-14
. Mgat 1.5E-30 2.1E-27 1.3E-30 1.5E-30 2.1E-27 I——— . Meat 1.5E-18 2.1E-15¥}.3E-18 1.5E-18 2.1E-15
Milk 3.9E-30 5.4E-27 3.4E-30 3.9E-30 5.4E-27 Milk 3.9E-18 5.4E-15¥3.4E-18 3.9E-18 5.4E-15
—— Subtotal 3.0E-29 4.1E-26 2.6E-29 3.0E-29 4.1E-26 —_— T Subtotal 3.0E-17 4.1E-14¥2,6E-17 3.0E-17 4.1E-14
Total 3.0E-29 4.1E-26 2.6E-29 3.0E-29 4.1E-26 b_ ! Total 3.0E-17 4 1E—14¢E.6E-17 3.0E-17 4.1E-14
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Health Impact Detailed Result for: RADON-222 from URANIUM-238

Usage Location: Groundwater Well Health Impact Detailed Result for: RADON-222 from URANTUM-238

Transport Pathway: Ground water

Individual Result Population Results Transport Pathway: Ground water Usage Location: Groundwater Well

. ' Fatal Total Fatal Total Dose, : Indivi ‘
Time Effect Incid. Dose, Effect Incid. Person o~ _____in?Efi_ﬁffEfE____ Population Results
E— Period Risk Index Rem Risk Index  Rem Fatal Total ;;;;;‘-_;;;;E—__B ——————
_________________________________________________ — : ose,
. Exposure Pathway __‘"“-L;———————‘_‘“_ Time Effect Incid. Dose, Effect 1Incid. Person
f Ingestion: Period Risk Index Rem Risk Inde R
Drinking Water (§i§)l 0E-36 1.2E-36\L.7E-32 1.0E-36 1.2E-36 1.7E-33 Exposure Pathway =  ———=——— ————oce _______ - - X em
» Leafy Vegetables 999 3.0E-39 3.5E-39 4.7E-36 3.0E-39 3.5E-39 4.7E-36 m—_-‘\*4’—’——_—_—____ Ingestion: . ooTTTTTommmmTET o mmommmmm mmommes
i Other Vegetables 091 3.4E-39 3.9E-39 5.4E-36 3.4E-39 3.9E-39 5.4E-36 ' Drinking Water (Gep 9.1E-25 1 lE—2
Meat 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.CE+00 —J] | Leafy Vegetables 1060 3.0E-27 3.5E_27/§-ég:§$ L.1E-24 1.5E-21
Milk 0 0.0E+0D0 0.O0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 Other Vegetables 1000 3.4E-27 3.9E-27 5.4E-24v3.4E~27 g gg—g; 215_33
[ T T S e T N T T T T T Meat 0 0.0E+00 0.0E+00 0.0E+ e ey shET
subtoral 11536 1.28-36(IEID1. 1836 1.28-36 1.78-33 - ————1— Wil 0 §.0m180 505150 0-0m+00¥p . 0E+00 0.08400 0.05+00
.. Total 1.18-36 1.28-36(7E-3D 1.1E-36 1.2E-36 1.7E-33 _— Subtotal 0.28-25 f;;;;@ 52805 11593 1 o531
________________________________________________________________________________ ——— 7 - - -
- Total 9.28-25 1 1E—24- -
Health Impact Detailed Result for: LEAD-210 from URANIUM-238 —_— ———--—————-———--—-_-_______-_________________?;E]f_ff_l 1E-24 1.5E-21
Transport Pathway: Ground water Usageﬁggéjtlon: Groundwater Well —_ Health Impact Detailed Result for: LEAD-210 from URANIUM-238
| |/ Individual Result Population Results Transpg athway: Ground water Usage Location: Groundwater Well
Fatal Total Fatal Total Dose, T - -
ata ota ata ota ose, Individual
;// Time Effect Incid. Dose, Effect 1Incid. Person //// N vhadosidle /00000000 ?f--éffgif____ __?Sgglatlon Results
Period Risk Index  Rem Risk Index Rem —_— Fatal Total rotal —_;;;;I___; ______
vrnacnre PATAWAY  ~mmmmme mmmmmm— mmmmmmm mmmmm—m mmmm o mmm o e : , ose,
S PAThway // glm§ 4 Effect 1Incid. Dose, Effect Incid. Person
isela.hhi - erio Risk Index Rem Risk Index Rem
Drinking Water @5.&;—33 6.5E—335.6E—33 6.5E-33 8.9E-30 Exposure Pathway —  —-=---- memeeee e L
— Leafy Vegetables 5.0E-30 5.8E-30 7.9E- 5.0E-30 5.8E-30 7.9E-27 sela.hhi
Other Vegetables 999 5.7E-29 6.6E-29 9.0E-26 5.7E-29 6.6E-29 9.0E-26 I Drinking Water <é§9 5.4E~21 6.2 ’
7 2. 4E~ .2E~2 ,5E- - -
| Meat 999 4.7E-30 5.4E-30 7.4E-27 4.7E-30 5.4E-30 7.4E-27 Leafy Vegetables 1000 5.0E-18 5.8E—1é 7 SE—iS\g'gg—fé g c5-13 7 om 1o
Milk 998 5.6E-30 6.4E-30 8.8E-27 5.6E-30 6.4E-30 8.8E-27 Other Vegetables 1000 5.7E-17 6.6E-17 9.0E-14V/5.7E-17 6 gg-ig ;'gg_ﬁ
“““““““““““““““““““““““““““““““““““““““““ Meat 1000 4.7E-18 - C4E- ) - il
| Subtotal 7.2E-29 8.4E-29 1.1E-25 7.2E-29 8.4E-29 1.1E-25 Milk 1000 5.6E-18 Z:gg—ig ;.gg—i§Vé-Zg:%§ 2 35-12 g.gg_%g
Total 7.2E-29 8.4E-29 1.1E-25 7.2E-29 8.4E-29 1.1E-25 subtotal 7.28-17 8.48-17 1.1E-13V4.25-17 84817 1. 15-13
Total 7.2E-17 - -
| Health Impact Detailed Result for: BISMUTH-210 from URANIUM-238 _________________~___________________f;f_}j_}il::_}?ﬁ.2E—17 8.4E-17 1.1E-13
5
Transport Pathway: Ground water Usage Location: Groundwater Well Health Impact Detailed Result for: BISMUTH-210 from URANIUM-238
Individual Result Population Results Transport Pathway: Ground water Usage Location: Groundwater Well
__ Fatal Total 3 Fatal Total Dose, Individ
Time Effect Incid 'Bége, Effect Incid Person ¥ 71 s Yi-gfi-ffﬁgif ______ ffgf}atlon Results
_ Period Risk Index Rem Risk Index Rem Fatal Total Fatal -;;;;I'__; ‘‘‘‘‘‘
_____________________________________ — . ose,
Exposure ?athway ———————————— Time Effect Incid. Dose, Effect Incid Per:on
Inge§t19n. Period Risk Index Rem Risk Index Rem
I — e Drinking Watex .8E-366 7E-36 7.8E-36 1.1E-32 Exposure Pathway e el
Leafy Vegetables .9E-33 9.4E-30 5.9E-33 6.9E-33 9.4E-30 Ingestion: T TTTTTTT T
—_ Other Vegetables .8E-32 1.1E-28 6.8E-32 7.8E-32 1.1E-28 Drinking Water .8E-24 6.7E-24 _ _
- MBat- .6E-33 1.2E-29 7.4E-33 8.6E-33 1.2E-29 — Leafy Vegetables .9E-21 6.9E-21 935-?8/5.2;—2411 g;g:gi 3'2”1
Milk .5E-32 2.1E-29 1.3B-32 1.5E-32 2.1E-29 [T  Other Vegetables TBE-20 7.88-20 1 1n-1od oo 7 8ma0 1 11
T T T T e 1531 15898 9 4B-32 1.1E-31 1.58-28 R reat [45-21 56521 1.25-17¥) 4521 § o621 1.2E-17
Subtotal .1E-31 1.5E-28 9.4E-32 1.1E-31 1.5E-28 * - B Milk .3E-20 1.5E-20 2 1E—l7vﬁ 3E-20 1.58-20 2.lE 17
ot emRlasmiisEs sl | swtota 4520 11515 155 10%6 4220 113515 15515
_ Total 9.4E-20 1.1E-19 1.5E—1619.4E—2o 1.1E-19 1.5E-16
- T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e e e el
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Health Impact Detailed Result for: POLONIUM-210 from URANIUM-238

Usage Location:

Groundwater Well

Resolts: MEPAS 3.24 - - tesfrey P snmdunts,
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Health Impact Detailed Result for:

POLONIUM-210 from URANIUM-238

—_— ] Transport Pathway: Ground water ___—\\sﬁufr;——————_———— Transport Pathway: Ground water Usage Location: Groundwater Well
N— ij\, N Individual Result Population Results — | Individual Result - Population Results
ks _____________________________________________ \r/”’_— (/“ ______________________________________________
Fatal Total Fatal Total Dose, ks
—_— w}'\) Time Effect Incid. Dose, Effect Incid. Person . : T N%J\ g??;it ?gﬁé Dose E;Ezit }‘gtc:éllé ggi:;n
Period Risk Index Rem Risk Index Rem 3 Risk Index Rem . Risk Tndex  Rem
! Exposu;e Pathway = —=777-7 Soooomm mooomoo oooes oo e oo Exposure Pathway =  ———~—-—= oo e e mm e m e e e
Ingestion: @ \J,//— Ingestion: '
Prinking Water . 3833 P2 0n33 238733 3.2830 ’ Drinking Water 8E-21 2.18-21(Q.8E-18) 1.8E-21 2.1E-21 2.8E-18
Y egetaes TSE-29 8. 8536 5 EE-35 & Sb-30 8 or-oe | Leafy Vegetables 9E-18 5.7E-18 T~9E-15y/4.9E-18 5.7E-18 7.7E-15
Meat .2E-30 3.0E-27 1.9E-30 2.2E-30 3.0E-27 e § Other Vegetables 6E-17 6.5E-17 8.8E—145}.6E—17 6.5E-17 8.8E-14
Mooy TEE-30 1.95-27 3 1830 3 em 30 2 om_om Meat 9E-18 2.2E-18 3.0E—15v%.9E—18 2.2E-18 3.0E-15
B, < oo s oI _—_—_“~94f”_———————_—_ Milk 1E-18 3.6E-18 4.9E~15V3.1E-18 3.6E-18 4.9E-15
] Subtotal 6E-29 1.0E~25 6.6E-29 7.6E-29 1.0E-25 Subtotal 6E-17 7.6E-17 1.0E-13 6.6E-17 7.6E-17 1.0E-13
" _\/—’——
Total 6.6E-29 7.6E-29 1.0E-25 6.6E-29 7.6E-29 1.0E-25 - Total 6.6E-17 7.6E-17 1.0E-13 6.6E-17 7.6E-17 1.0E-13
—\_‘,_’———"__— Sttt i bbbttt et S £ 8 £ 6 £ L LS LS S
fealth Impact Detailed Result for: THORIUM-234 from THORTUM-234 Health Impact Detailed Result for: THORIUM-234 from THORIUM-234
e 8 — ]
Transport Pathway: Ground water Usage Location: Groundwater Well ) Transport Pathway: Ground water Usage Location: Groundwater Well
Individual Result Population Results —NF"’__———_ Individual Result Population Results
Fatal Total Fatal Total Dose, } L o T T ST T
. X it ’ b Fatal Total Fatal Total D
Time Effect Incid Dose, Effect 1Incid. Person R Time E?cht Igcid Dose E;cht Igcid PZi:én
Period Risk Index Rem Risk Index Rem Period Risk Index Rem ' Risk Index‘ Rem
Exposure Pathway =  —=——==- —--oo-oo mmeeooo e e e e _—— Exposure Pathway = ———-mmm mmmm e o e e e
Ingestion: ) :
: ; . Ingestion:
Drinking Water 999} 7.9E~20 9.1E-20 1.2E-16 7.9E-20 9.1E-20 1.2E-16 .
Wat .2E-04V7.9E-0 .1E-0 . 2E-
Leafy Vegetables 995) 1.38-21 1.5E-21 2.0E-18 1.3E-21 1.5E-21 2.0E-18 _ ] Egigklsggeiagfes OE—O6v’ 3E—Og 3 5E—Og ; gg_gé
Other Vegetables 999 2.8E-22 3.2E-22 4.4E-19 2.8E-22 3.2E-22 4.4E-19 Othe?:/ Vegetables '4E_07 ‘8E-10 3.2;3—10 4‘4E_07
[ Meat 9934 1.5E-24 1.8E-24 2.5E-21 1.5E-24 1.8E-24 2.5E-21 ‘ Meat g .SE-09V1.6E-12 1.8E-12 2.5E-09
Milk 999% 8.5E-24 9.8E-24 1.3E-20 8.5E-24 9.8E-24 1.3E-20 * Milk ‘3E—08'é.5E—12 9-8E-12 l.3E-08
—  Subtotal §.0E-20 9.3E-20 1.3E-16 8.0E-20 9.3E-20 1.3E-16 ‘ T subtotal g 0E-08 3.3E-08 1. 35-04\6. 0E-08 9.3E-08 1.35-04
/ //
., v
i

\




Disetsion of fetihl -

AL

er{m{:m of Fiame hrsﬁvb afgék abpdt_ 14 CHSETS . VA

o e (NWBA resulfs 'ﬂm differans s dwe o 4

- . uml« mA\MNSUM exr vtk pAL 1clmkw in_ e [t

T

wmm Oof MEVAS (3, 2.4) men ML mibid jnfaadions

Yot P.LaPlanly had wl% V}tmmf “Mvenge  (PNL) p/m avy

\ .,

111

Discasim o€ Besits eant)

(nperaon o i htm of dat odad oo CASEIA. INA Cank)

T wwﬂmm o@ CASIA . INA _raddth 13 ;Lw« o (1t G-

M. reaht (B busd oA pale ey by 1% (0D shoa

F'(L &‘_ls.rmc —
AUl Resuld fomn PWL ave 1 x(0™ t [ow compured |

[ Jo | Gsiimat EM&J/«&K—MW rdzd fm Fov A 10 urg.

he sl Aubbaie pded i He (80 o drue ponid can by

ctploved by du fuck bk fe IWL veh Gl cold nit be

w.uﬁ ite £XCEL 6.0 )’M doe o its last S17e . Te

1w ibuf MJW Me O dofms . 0. Shrowse :’j otpd Fle pas o bore fmcaled by $xUEl §£.0 af year

dnhie d He sane J%W/amz;fea((:éﬂ& | 948 - 40 Mmdlémwwdwu!amw/fah

convenion) gnd panded p. (<Plitle 4 solbmr patih Llne o K 1D, Wy palt ool difbor slebbly. o

. AL M v _ave m e et -wquﬁi (PYL i§ J/L;/n/é (M

not _hane Vg ocsimal (AE 14 /t«é//&; poy Mo erasinad, A bl fmcp.wml) | .

3. 26 WM F H codds | Jﬂuct[ML) A Y. T e ol devations ane m~law£\ yetss ot 10D, \
1l e ponided e CASEIA gk il gussuided wth o 1h | a2 g, Prhosleb b oo vohlh gnaat, ad ilf |

‘({"‘J“""—%‘“ i NUBEG-CR -6Sop (Bt obsl 1997). Bocas, (’“}f cupmprun (fom 307 b § Gold dmahun u Ul this l

g 15 eanectid do hawe sanethrivg b dec-“« Ml

Hese ;;(.Q M/.m J*u'm L(M W/LA)WBA &A“ YY) ﬁzfﬂm -

fballaton Jdub |, He C(M/M/LSU’\ M ‘h fabe vnle acemd MAL

e PUL dox remolts v alfeded Ly W covosmon ool fauk dhas

\WQW‘*A‘“ vl oﬁwMM wt 60" LMW\M«. w\ hweler, %u..gad-

cave o Yo bl bas v Lxm_uﬁm.bﬂ 1} o (wpu/tw(

WW%M%MWUFMLJQLM((LLL{__

woe  |ow [»; b fddw o [\_L(D'n‘- b &g s faben unly et |

Aumm s, doe calabides 3o u&lwvhh Yo Mt e

Moﬂ msuthw«u lk[lh@g&,_@__&&‘g‘_&dm’

WA(&DurwﬂmaquﬁPWﬂMWW

e

WW for e MMWM{{;M&

N

sk due o Vo, Wi .ﬁ’rwuw He A dnone

\M \Mt}\b ‘9 wdled and W‘do. (Me rhﬂawc 1$ ho‘-ww(\avr(‘

L




113

Aesolls ... (d)

6/[%3 tent) | T A | Cepmson of o K HET [l o) .

Y | Compoin of b hish, @mmdu«& M(A MM}M " 4ltilsy /ob ok MM&M@LM——

, mLRSELA. WCF £ips ﬁ/ﬁ‘,ﬂ‘}. SLM hie diftrsma s grewbv kw10 Yeors) ant o Lfbreolt
- Paces 44~ 101 of Hic wdehath cantrin va Cunfeors je N IR A, / formplain, N ool dovdoper ot ben asbed aud T am 4
_gomdud vell gy Wishi, o coetittution vesdlle. All fromg \Wﬁw \ fuaiby b MMLM“M live o fptwreer, (s flaf 5,
shops sk | fo | fon OHL o CHAA s, il conndndiy AR 1 of sonk doe 2 Ll Soprbonk o3 f mmasictte of
natcn | bl foc.all fusshps esvot fox 2 s \W W iak e, aiad ks v are saoe. il uited i fe
_tsylB wre Al by J o hich ss not CW‘W,//M/,%u/.\ g old M Hse. are susall qud udt cndoied u'

-

% : .;L;m/lcaw—é Vi 15 P M/w'/(‘/é hetame T fpest o dacrd ,j‘v[

R secovneed b dowtdins . b ave GgfF vy (0w CmeabpaFray weecly | m

| WM“" ot ot Svmmeny, m/hzd# 0 I T e | o | il ok simihedth affeck b wsnink of f_fob A |

Doces |62 Hwsh 106G sonfain e exconylid gectims < | (18, Uenion + daddin ot genk tuie), Hvehre, £ ~:»‘;

of CASELh et B PM. anl CMUBR s o (45EIR o Aisciepuices ducgped v teis wiiak will wot afket ,,l

At o nacessarty coneutin of PNL vesulls dp sarech for | M Rl colh fob we ol e fin MEORS G W 0P

My e discned v Yo LU0 of his neht, flexpess2) | - | pA. e S - i

resub | b [, V‘Qwﬂac/mé . S | .

dﬂmw o Ve tins o yosk ok vaputl ik gre [ loncksn fom oot pothun [davoprt destiis .

A e : b explai no¢_ dalloency - weulls ek * o &mpw_wm ok ONL and CNWRA vl o do JQM/——‘—v

e ave Cwded " Vn Mt%laz [(]q e +msi~m S Q&W;& WM J-mlwf and. WM\ Lp i Seenard (v C,_._
o e iR PUC G, verlsy hnestess $ )iy gy it el e peale die fr Qcantum gwi o (900 yor”
e T N N P AT Lo B | oeplaine porivd aue doabicd, cndicstivg o witalled P

e — Y R P A lechog Sy |l s et g wlmeled, :rwa«h««/ siresnid fir gondocti |
paske b o vune grecse |t of diies, Oocoee, use DT | cncontation b esant 2 e pouds ((% a&mémi—
- %‘LW we ot tpumnbive £ 2y goblewm i A alio_ihdecnBe fo cple s une . as wlalef, Wa/sxcrmé”a‘”
WBQ@ 'ﬂ«.o&br Alloerced .{,w,,cw(g_&q,‘um;. br vegulh ¥t cve it w;eafcﬁ&ltww( nor well MAQM i
o _ ) - — w—wlﬁ b he ued Mu&/mmau Je;muﬁr&ﬁrw




114 115

Aulb )
Lomponiin of TusulB G swfue walo scomano .

B[01/8|  Kesalvhon of [ebected | Discupancies Lotueawr cAwip
% | mshlled sotfuare desils and PYL Hasvly-

Resulf e~ {,MWMM L surfue ol nanbfions

 Aecolls oF ik ithllutn ,em, wepe 20l wilbd B :J Buen (USEWA . WCF_Flas ge shown on pases Ul #mh 127
Johu Buck (PNL) fr his cnsidinfrah e leph L s — of tnd vk . Yese vesullt chow et all e steps
Aurme e /zmm/ foe 6/05 b _6/0]/%% ,,,d,“é/ AL Gopee and wost sulfac weler comontatind ssre . Dloney

1l XHIE A INp , ami £ WCF filyy fod wune cont-ds
| CHWBR G Oh heating wene Yo cncumal athied Ed rwms,
howner, fhese fesk weve wndveled prdr b 4 decthy witg |
MIC wihine commenty wess wady ae ol aud s wuniy e
{changes woe wad paic p Aely 4 ABC [ty ot (/Vu/ﬂ}}
veeell Br Hais lcs/wud PNL Mo Lompred Aole) o ﬁfmv 3/01( Defouces nded alsone ol ndicefad pn s 119,(20, 121,122

—

MEP"S 915@.&_5_(@"5 MHMJ heel e convectf M(ﬂd 714,, % Ad wit shaw vp w\u\ YNL veu {{ngu&ic wc‘h\ HQCW(J{‘

v Cu(WW gwﬁtf-c WW%M%W avs ch/(u() el
\ﬁl&Q Tese A&M oWV av\(A_ LA p(,uw(a(l\rs M e '
WA vy Lo comn b an awl)wto( fv tex ﬂm{m@nm/(a?;-

re ~van e IMM/ [MI% &@U/Wmfﬂfﬂdj revin of Hy ng (SLLJGUJSUM ML“( of dus Mkb@b)
and W wesdlfs usihs my W,Mﬂfr Resulti Resulfs of wwﬂmsM ot m Cxeedl Gl conp yw XIS Yeod
| Aon e £ WA byt gre shaon o pase 130 and prhec was brnmiltzd na e-mexl shom o pase 13] of th
l fo | 4‘"‘@ thes V&SO[UM He ey W M cdmpenen s hion ﬂ&,\ﬁ»k_ T sk Bl s IMW W q p{csk aHﬁLu 1?) Flis
n_ypége 43 of s wlobdk . M . - mar MWW‘-{{“\«‘ st | Mh«l‘ﬂh e vesolnes e d&OWW\M H# WCF file,

ALY MM(M P lﬂ/k}f#b s Wﬁé‘ﬁé T g 30(7501&44( <= we3)
o 13 D, bk dweused 'k:. AtscWW hefue mm\c doe \q X, HHT
tnd. '(’lul- tmh bed) i % INMA Pl - nofin '11,‘.(- e <. WA wipot

is W canaw medomce” vok dse (a5 wag OchW%JMUcAW lm PAL
uchudmww&w%ugcm.w\m wlc,!: oH:s
wn HBL Ho £ ANA vesolts ssee (jee il on p5 1380+ +L“; /L
e mm, respomse vesolua de discrepancio \ms(a Lsh beel 11 A
L ‘~mmzuzamt13n~rgwt~uﬂ¢,hgh«o ﬁ

_




~ m destias fr Surfac witey Kbl 2 HEAS 3.25 - feshiiy for swrfiee wakin (cnt)
116 Besulls : MEPAS 3.2 5 installefim s v %
A ’LQ{Q,‘D CASEIA CASE1A
" " 8.50E+03] 8 50E+03] 1.00]  1.18E-.05 1.18E-05 1.00
Comparison of CNWRA and PNL MEPAS 3.2g Results: CASE2A.WCF Surface Water Concentration Oup: s75Eeas] 8755503 % T T ToE 0 55
9.00E+03] 9.00E+03 1.00]  1.18E-05 1.18E0 1.00
RADCON VERSION 05/01/1997 9.25E+03] 9.25E+03 1.00]  1.18E-05 1.18E-0 1.00
9.50E+03 9.50E+03 J ; 18E- .
, WATERBORNE COMPONENT of the Multimedia Environmental 9.75E+03] 9.75E+0 : IO)CO :: ::j: :1 ::zs] ] : gg
C Pollutant Assessment Systern (MEPAS): Models the 1.00E+04] 1.00E+04 100 2.66E-07 4.66E-07] 1.0
- R movement of chemicals and radionuclides through vado'se TH234 TH234 #VALUE! [[7ri23a PALUE] WALUE] 41| URANIUM- U238
zone, saturated zone, surface water, and weflands media. 0.00E+00| 0.00E+04|  #Div/o! || 0.00E+00 0.00E+00] _ #DIV/0!
\ ‘ 2.50E+02] 2.50E+0; 1. 1.19E-05 1.19E-05 1.00|
Pacific Northwest National Laboratory 5.00E+02] 5.00E+03 1.04]  1.19E-05 1.19E-08) 1.00
&N Operated for the U.S Depariment of Energy 7.50E+02] 7.50E+03] 104 1.19E-05 1.19E-0 1.00)
by Battelle Memorial Institute 1.00E+03] 1.00E+03| 1.04 1.19E-05 1.19E-0 1.00]
P.O. Box 999 ! 1.25E+03] 1.25E+0f] 10§ 1.19E05 1.19E-05) 1.
| Richland, Washington 99352 1.50E+03] 1.50E+0} 1.0§] 1.19E-05 1.19E-05 1,
n . 1.75E+03] 1.75E+0§] 1.0§ 1.19E05 1.19E-05 1.00
R | Run Name: | CASE2A L or pGiL 2.00E+03| 2,00E+0§] 1.04 1.19E-05] 1.19E-05 1.00]
3 |_Run Performed: 6/ 2011998 2.25E+03  2.25E+0]| 10§ 1.19E05| 1.19E-08 1.00
4 s 2.50E+03] 2.50E+03 1.0 1.19E-05 | 1.19E-05 1.00)
. J PAL PNL PAL PNL 2.75E+03) 2.75E+0 1, 1.19E-05| 1.19E-0 1.00
! 9 atio SW Conc. | SW Conc. atio , 3.00E+03] 3.00E+03 10d]  1.49E05 1.19E-05 1.00
i A 1 Time (y) Time (y7) PAUPNL _ U238 vz38 E+00 AL::E::/L/OQ T 3.25E+03) 3.25E+03 1od  1.19-05 1.19E-05 1.00
v 0.00E+00 0.00E+00| #DIV/D! 0.00E+00 0.00 : ‘ 3.50E+03] 3.50E+03 1000 1.19E-05 1.19E-05 1.00
\\‘, 2.50E+02 2.50E+02 1.00f 1.18E05 1.18E-05 L — 375E+03] 3.75E+0 1000 119605 1.19E-0 1.00
——Q 5.00E+02 5.00E+02 100§ 1.18E-05 1,18E-05 1-00 - 4.00E+03] 4.00E+0 1.000  1.19E-05 1.19E-09 1.00
7 50E+02 7.50E+0 1.00[]  1.18E-05 1.18E-05 100 5 4.25E+03) 4.25E+03 1000 1.19E-05 1.19E-05 1.00
| - N / 1.00E+03 1.00E+03 1.00]] 1.1BE-05 1.18E-05 150 b 4.50E+03] 4.50E+03 100f 1.19E-05 1.19E-05 1.00
X 1256403 1.25€+0 1.00]| 1.18E-05 1.18E-05 5 , 475E+03]  4.75E+0% 100]  1.19E-05 1.19E0 1.00
RS- / 1.50E+03] 1.50E+0 1.00]] 1.18E-05 1.18E-05 1o A E— 5.00E+03] 5.00E+03 1.0 1.19E-05 1.19E-08) 1.00
— 1.75E+03 1.75E+0Y 1.00§ 1.48E-05 1.18E-05 100 5.25E+03] 5.25E+03 1. 1.19E-05 1.19E-08 1.00 }
. 2.00E+03 2.00E+03 1.00]  1.18E-05 1.18E-05 199 N 5.50E+03] 5.50E+03 1000  1.19E-05 1.19E-0 1.00
: g ~ L 2.25E+03 2.25E+03 1.00] 1.18E-05 7.18E-05 . 5.75E+03] 5.75E+03 10 1.19E-05] 1.19E-05) 1.00
3 2.50E+03 2.50E+03 1.00] 118E-05 1.16E-05 1-% 6.00E+03! 6.00E+03 10 1.19E-06 1.19E-08 1.00
8 2.75E+03 2.75E+03 700] 1.18E-05 1.18E-05 1-00 - f—_ 6.25E+03] 6.25E+03 1.00]  1.19E-05 1.19E-05 1.00
S SEEI S 3.00E+03 3.00E+03 100 1.18E-05 1.18E-05 :'00 6.50E+03] 6.50E+03 100]  1.18E-05 1.19E-05 .00
-~ 3.25E+03 3.25E+03 100  1.18E-05 1.18E-05 10 N 6.75E+03 6.75E+03 100 1.19E05 1.19E-05 1.00
L | 3.50E+03 3.50E+03 100] 1.18E-05 1.18E-05 100 7.00E+03] 7.00E+03 100§ 1.19E-05 1.19E-05 1.00
PN 3756403 3756403 1.00)  1.1BE-05 1-152‘32 o6 N 7.25E+03] 7.25E+03 100 1.19E05 1.19E-05 1.00 j
~ 4.00E+03] 4.00E+03 1.00] 1.1BE-05 1.18E- 1 [ 7.50E+03 7.50E+03 104  1.19E-05 1.19E-05 1.00 ]
~ 4.25E+03] 4.25E+03 1.00] 1.18E-05 :::g-g: 1.oo 7.75E+03; 7.75E+03 1.04 1.19E-05 1.19E-05 1.00
N . e ——iv| ta| Tuee tiEws| 1w o — M NI -
3 5.00E+03  5.00E+03 1.00f  1.18E-05 118608 :'gg . 8.50E+03]  8.50E+03 104 1.19E-05 1.19E05 100
: 5.25E+03! 5.25E+03 1.00] 1.18E-05 : -1:5 = 8 1-00 8.75E+03] 8.75E+03 1.04 1.19E-05 1.19E-05 1.00
3 5.50E+03 5.50E+03 1.00 1.18E:05 B 5 ) 9.00E+03 9.00E+03 1. 119E-05 1.19E-05 1.00
P8 5.75E+03 5.75E+03 100]] 1.1BE05 e T o0 +—— 9.256+03] 9.25E+03 10 1.19E-05 1.19E-05 1.00
v 6.00E+03 6.00E+03 1.00[] 1.18E-05 1-18“: o0 9.50E+03] 9.50E+03 108  1.19E-05 1.19E-05 1.00
3 625E403 6.256+03 100 1.18E-05 bl L ] 9.75E+03] 9.75E+03 1000 1.19E-05 1.19E-05 1.00
- 6.50E+03 6.50E+03 1.00] 1.18E-05 ALex o 1.00E+04! 1.00E+04 1.00] ~ a.73E-07 4.73E-07 1.00
6.75E+03 6.756+03 100] 1.18E05 1.18E-05 ] U234 (U234 #VALUE! {U234 #VALUE! #VALUE! 41/URANIUM- | U238
5 T 00E+03 7 00E+03 1.00] 1.18E-05 1.18E-05 10d T 0.00E+00] 0.00E+00) _ #Div/o! 0.00E+00 0.00E+00]] _#DIv/0!
7.25E+03] 725E+03 1.00] 1.18E-05 1.18E-05 .o 2 50E+02i 2.50E+02 100 1.88E-11 1.98E-11 1.00
\g 7.50E+03. 7 50E+03 To0f 11 sE-Og 1 -:ggg: = 4 5.00E+02| 5.00E+02] 100)]  4.30E-11 4.30E-11 1.00
- 7.75E+03_ 7.75E+03) 1~0o :::2-8& e o0 7.50E+02,; 7.50E+02 100 6.62E-11 6.62E-11 1.00
0 8.00E+03 8.00E+03 1.0 : ; 1 73E05 100 » 1.00E+o3$ 1.00E+03 1.00f  8.94E-11 8.94E-11 1.00]
& 8.256+03 8.25E+03 1.00t  1.18E-05! : ——— 1.25E+03] 1.25E+03) 100]  1.43E-10 1.13E-1 1.00
N - i
N 4 I
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CASE1A
1.50E+03| 1.50E+03, 1.00 1.36E-10 1.36E-10 1.00
—_— 1.75E+03 1.75E+03' 1.00 1.59E-10 1.59E-10 1.00
2.00E+03 2.00E+03 1.00 1.82E-10 1.82E-10 1.00
2.25E+03 2.25E+03 1.00 2.05E-10 2.05E-10 1.00
2.50E+03/ 2.50E+03 1.00 2.29E-10 2.20E-10 1.00
* ’ 2.75E+03] 2.75E+03 1.00 2.52E-10 2.52E-10 1.00
3.00E+03/ 3.00E+03 1.00 2.75E-10 2.75E-10 1.00
3.25E403| 3.25E+03 1.00 2.98E-10 2.98E-10 1.00
3.50E+03] 3.50E+03 1.00 3.21E-10 3.21E-10 1.00
3.75E+03| 3.75E+03 1.00 3.45E-10 3.45E-10 1.00
4.00E+03 4.00E+03 1.00 3.68E-10 3.68E-10§ 1.00
4.25E+03 4.25E+03 1.00 3.91E-10 3.91E-10 1.00
. 4.50E+03 4.50E+03 1.00 4.14E-10 4.14E-10 1.00
A 75E+03| 4.75E+03 1.00 4.37€-10 4.37E-10 1.00
5.00E+03] 5.00E+03 1.00 4.60E-10 4.60E-10 1.00
5.25E+03 - 5.25E+03 1.00 4.84E-10 4.84E-10 1.00
5.50E+03 5.50E+03 1.00 5.07E-10 5.07E-10 1.00
5.75E+03/ 5.75E+03 1.00 5.30E-10 5.30E-10 __1.00
6.00E+03] 6.00E+03 1.00 5.53E-10 5.53E-10
6.25E+03] 6.25E+03 1.00 5.76E-10 5.76E-10 1.00
6.50E+03| 6.50E+03 1.00 6.00E-10 6.00E-10 1.00
6.75E+03 6.75E+03 1.00 6.23E-10 6.23E-10 1.00
7.00E+03 7.00E+03 1.00 6.46E-10 6.46E-10 1.00
7.25E+03 7.25E+03 1.00 6.69E-10 6.69E-10 1.00
7.50E+03 7.50E+03 1.00 6.92E-10 6.92E-10 1.00
7.75E+03! 7.75E+03 1.00 7.16E-10 7.16E-10 1.00
8.00E+03. 8.00E+03 1.00 7.39E-10 7.39E-10 1.00
8.25E+03i 8.25E+03 1.00 7.62E-10 7.62E-10 1.00
8.50E+03] 8.50E+03 1.00 7.85E-10 7.85E-10 1.00
8.75E+031 8.75E+03 1.00 8.0BE-10 8.08E-10 1.00
9.00E+03" 9.00E+03 1.00 8.31E-10 8.31E-10 1.00
9.25E+03| 9.25E+03 1.00 8.54E-10 8.54E-10 1.00
9.50E+03| 9.50E+03 1.00 8.78E-10 8.78E-10 1.00
9.75E+03, 9.75E+03 1.00 9.01E-10 9.01E-10 1.00
1.00E+04, 1.00E+04, 1.00 3.58E-11 3.58E-11 1.00
TH230 ' TH230 #VALUE! ITH230 #VALUE! #VALUE! 41/URANIUM- U238
0.00E+00i 0.00E+01 #DIV/0! 0.00E+00 0.00E+00 #DIV/0!
2.50E+02! 2.50E+0 1.00 5.73E-17 8.73E-17 1.00]
5.00E+02' 5.00E+02 1.00 2.52E-16 2.52E-16 1.00,
7.50E+02 7.50E+02 1.00 5.97E-16 5.97E-18 1.00
1.00E+03| 1.00E+03 1.00 1.08E-15 1.08E-15 1.00
1.26E+03| 1.25E+03 1.00 1.93E-15 1.93E-15 1.00
1.50E+03 1.50E+03 1.00 2.79E-15 2.79E-19 11.00
1.75E+03} 1.75E+03 1.00 3.64E-15 3.64E-1§ T
2.00E+03! 2.00E+03 1.00 4.49E-15 4.49E-14 1.008"
2.25E+03! 2.25E+03 1.00 5.92E-15 5.92E-1 1.00
2.50E+03] 2.50E+03 1.00 7.36E-15 7.36E-1§ 1.00
2.75E+03 2.75E+03 1.00 8.79E-15 8.79E-14 1.00
3.00E+03 3.00E+03 1.00 1.02E-14 1.02E-14 1.00
3.25E+03] 3.25E+03 1.00 1.22E-14 1.22E-14 1.00
3.50E+03 " 3.50E+03 1.00 1.43E-14 1.43E-14) 1.00
3.75E+03 3.75E+03 1.00 1.63E-14 1.63E-14 1.00
4.00E+031 4.00E+03 1.00 1.83E-14 1.83E-14 1.00
4.25E+03/ 4.25E+03 1.00 2.09E-14 2.09E-14 1.00
4.50E+03 4.50€+03 1, 2.35E-14 2.35E-14 1.00
4.75E+03i 4.75E+03| 1.00 2.81E-14 2.61E-14 1.00

' L 1
"Q[QZ[@ desilfs: HEPRS 25 « - "SFS for svfie nate (M‘)

CASE1A o
|
5.00E+03 5.00E+03 1.00] 2.87E-14 2.87E-14 1.00 i
5.25E+03 5.25E+03 1.00] 3.19E-14 3.19E-14 1.00, ’
5.50E+03] 5.50E+03 100] 3.50E-14 3.50E-14 1.0 .
5.75E+03; §.75E+0 1.00] 3.82E-14 3.826-14] 1.0 —
6.00E+03 6.00E+0 1000 4.14E-14 414E14 1.00] ,
6.25E+03 6.25E+0]| 100 4.52E-14 4.52E-14 B .00 3__’
6.50E+03 6.50E+0}! 104  4.89E-14 4.89E-14 1.0 |
6.75E+03 6.75E+0}! 104 5.27E-14 5.27E-14 1.0 o
7.00E+03 7.00E+0B 104 5.65E-14 5 65E-14 1.0 —
7.25E+03 7.25E+0B| 1 6.08E-14 6.08E-14 1.0 |
7.50E+03 7.50E+( 104 651E-14 6.51E-14 1.00 —
7.75E+03| 7.75E+ 1, 6.95E-14 6.95E-14 1.00 i
8.00E+03! 8.00E+ 1, 7.39E-14 7.39E-14 1.00 s
8.25E+03 8.25E+dp 1, 7.88E-14 7.88E-1§ 1.00 ——“ :
8.50E+03| 8.50E+0 1.00]  8.37E-14 8.37E 1} 1.00 o
_ 8.75E+03! 8.75E+0}| 1. 8.86E-14] 8.86E-1f 1.00] —
— 9.00E+03] 9.00E+0]| 100l 9.36E-14] 9.36E-1 1.00 :
9.25E+03! 9.25E+03 1008  9.91E-14] 9.91E-1 1.00 :
FF—'———‘" 9.50E+03] 9.50E+0% 100  1.05E-13! 1.05E-1 1.00
] 9.75E+03 9.75E+07 1000 1.10E-13. 1.10E-1 : ‘gg g
S ‘ 04 1.000  4.37E-15 4.37E-1 . —
I §A2261.00E+04 RA2261.00E = #VALUE! JRAZ226 #VALUE! | #VALUE! 41 URANIUM- U238 .
7 0.00E+00] 0.00E+0d: #DIv/0! 0.00E+00] 0.00E+00| _ #DIV/O! s
——— |~ 2.50E+02; 2.50E+03 1000  5.59E-21! 150;-;; 82, ?
"00E¥0] 104 4.73E-20] 3.05E- .
— — i :gg;zgi ;ggg»fo“ 104  1.74E-19 4.49E-27¢ 3864142539 ——AE_
1.00E+03; 1.00E+03 104 422619 2.22E-19 1.00 .
1.25E+03! 1.25E+03 108  1.20E-18 1.20E-18| 1.00 5
1.50E+03] 1.50E+03 100  1.98E-18 1.98E-18) 1.00 ‘
1.75E+03] 1.75E+03 104  2.76E-18 2.76E-18] 1.00 2
2.00E+03| 2.00E+03 10od  356E-18 3.56E-18) 1.00 —
2.25E+03] 2.25E+03 104 5.71E-18 571E-18 1.00 ;
[~ 2.50E+03 2.50E+0 104 7.87E-18 7.87€-18 1.00 ) i
2.75E+03 2.75E+0% 7000 1.00E-17 1.00E-17 1.00 :
3.00E+03 3.00E+03 1000  1.22E-17 1.22E-174 1.00 .
3.25E+03 3.25E+03] 1000  1.64E-17 1.64E-1] 1.00 —
3.50E+03 3.50E+0]] 1.00] 2.07E-17 2.07E-14 1.00 ¥
3.75E+03, 3.75E+03 1.00] 2.49E-17’ 2.49E-14 1.00 —
4.00E+03] 4.00E+03 100y 292E-17 2.92E-17 1.00) -
4.25E+03. 4.25e+0F 1.00] 3.62E-17. 3.62E-17 1.00 o
— 4 50E+03! 4.50E+03 1008 432617 432E-17 1.00 ‘
4.75E+03] 4.75E+03 1.00]] 5.02E-17 5.02E-14 1.00
5.00E+03! 5.00E+03 1.00]] 5.73E-17! §.73E-1 1.00 _
— 5.25E+03,; 5.25E+03 100|f 6.77E-17 6.77E-1 1.04
5.50E+03| 5.50E+03 100]] 7.82E-17 7 .82E-17] 1.00 3
- 5.75E+03; 5.75E+03 100} 8.87E-17 8.87E-17 1.00
6.00E+03] 6.00E+03 1.00] 9.93E-17 9.93E-1 1.00 _
— 6.25E+03 6.25E+03 100f 1.14E-16 1.14E-16 1.00 — -
6.50E+03. 6.50E+03 100] 1.29E-16 1.29E-16] 1.00
6.75E+03; 6.75E+03] 100]  1.43E-16! 1.43E-16) 1.00 —_
7.00E+03; 7.00E+03] 10q  1.58E-16 1 58E-16 1.00 |
7.25E+03] 7.25E+03] 104 1.78E-16 1.78E-16 1.00 g
— 7.50E+03! 7 50E+03 iod 197E-16 1.97E-16 1.00 _
7.75E+03] 7.75E+03 1000  2.17E-16 2.17E-16 1.00
8.00E+03' B8.00E+03| 1.00] 2.36E-16 2.365-16| 1.00 -
8.25E+03 8.25E+03 100] 2.61E-16i 261E-16! 1.00! -




o

] AEa3:
L{TUB | mewns 3.24

4

escllss MEPRS 3:25 .- kstiis (o svhice writir (o)

... festas Pr swhice el (k)

121

CASE1A CASE1A )
B.50E+03 8.50E+03 TO0]  2.86E-16 2.86E-16 1. T ‘ . — _
8.75E+03 8.75E+03 100]  3.12E-16 3.12E-1sll 1.00 1333321 :'50&03‘ e o R —=
9.00E+03 9.00E+03 1.00]  3.37E-16 3.37E-19) 1.00 2.00E+03] 2.;(5;031 100, 17819 261E-22 L
9256403, __ 9.25E+03 1.00] _ 3.68E-16 3.68E-16 1.00 2] 22 100, 154619 261E-22 $9.03 S
9.50E+03. 9.50E+03 100]  3.99E-16 3.99E-16 1.00 2.5oé+03‘ 2'532:82: T o =
9.75E+03. 9.75E+03 100] 431E-16 431E16 1.00 2.75E703] 2.75E403] :.gg ;'ZSE:Z 4 66E-19 1.00 ‘-
100E+04 __ 1.00E+04 100f  1.71E47 1717 1.00 3.00E+03] 3.00E%03 700 7.84E-18 :ﬁ? 0 -
RN222 'RN222 #VALUE! [RN222 #VALUE! | #VALUE! 41[URANIUM- _ U238 5 aTEE - BaE- B4E-1 1.00 .
0.00E+00] 0.00E+00] _#DIVro! 0.00E<00, _ 0.00E+00]  #DIV/o! X i ' 100] 1.20E-18 1.20E-13 1.00 T
260E+02] _ 2.50E+02] 100] 4.89E21 653622  C 14AD - e . 100| 162E-18|  1.62E-1 1.00
5.00E+02] 5.00E+02 1.00] 4.67E-20 6.53E-22) 7LD 4'025132 :'tﬁ::g:’ o0 a4reds TaTe L :
75064021 7.50E+02 100] 1.72E-19 6.53E-2 £55.05) " P - 25E+03[ 1'32’ i';;:'::‘ 247E-14 1 —_—
1.00E+03 ___ 1.00E+03 00| 4.20E-19 65324 (642398 3 T 480E+03.  450E+03] : S3E18 3334 1.0
1.256+03 1.25E+03 1.00] 1.20E-18 1.20E-1 ~1.00 4‘755,,03? <7 3! 1.00]  421E-18) 421614 1.0p e
1508403 150E+03 100] 1.99E-18 1.99E-18 1.00 p- B 00E+0T 5'0(5;:22: :g :-33;:; :‘ggg'ﬁl 1.0p l
1756403 175E+03 100]  2.77€-18 277618 1.00 : T S o ' : 97E-14 1.0p .‘_
2.00E+03, 2.00E+03 100] 357E-18 357E-18 1.00 1 : 20E+08! 100]  7.53E-18 7.53€-19 1.0p —
2.25E+03 2.25E+03 1.00] 5.73E-18 5.73E-18 10 ! :?g::g: :32::8;‘ 100, 9.09818 il | 104 .
2508403 2.50E+03 1.00|  7.90E-18 7.90E-18 [ =8 . ' 5.00E+03! 6.00E<03" ::gg :g;::; :g;:: :'gq —
+ | + - - . -
e aobs]  tool TmEr imen| 1w G293 625603 OO TABET|  T4BE[ 10 : .
325E+03  3.25E+03 100 165617 165617 1.00) g'gg;gg g.gggig:“ :'33 1'73E_:; T 19 “ B
3.50E+03: 3.50E+03! 1.00]  2.08E-17 2.08E-17 1.00 " 700E+03 7 00E+03] 1.00 ;‘:ig:ﬂ ;::: 1'3“ -
3.75E+03 3.75E+03 100] 251617 251E-17 1.00 , 7 555403 +25E+G3. ool 5.65E.17 i : ‘ -
4.00E+03) 4.00E+03. 100]  2.94E-17 2.54E-17 1.00 7.50E+03 7.50E+03 - : ' ‘ : i 3
4.25E+03 4.25E+03 To0] — 364E-17 3.64E-17, 1.00 ' 7756403 o e 4l 1.0 J e
450E+03] 4.50E+03 100] 435617 4.35E-17 1.00 : Ll 7.755+0, 100, 3.39847) 339E-17 1.00 ‘
‘ 8.00E+03! 8.00E+03. 100 3.78E-17] 378E-17 1.00 ‘
4756403 4.75E+03 100] 5.06E-17 5.06E17 1.00 " T 8.25E+03 8.25E+03] R )
5.00E+03; 5.00E+03 100]  5.78E-17! 5.78E-17] 1.00 T 8.50E+03 B 505503 100 486ETT :’2:51; 130 =
5.25E+03, 5.25E+03 100]  6.83E-17 6.83E17 10 ‘ f : ' -B6E- -
e b it B e S -2 8.75E+03 8.75E+03 100]  541E-17 541E-17 1,00 3
5.75E+03 5.75E+00 T00]  8.94E-17 8.94E-17 1.00 - S00E+08 9.00E+03 1.00] 557E-17 5.97E-17 1.00
L Sree SToES 1oo] seeEr il 100 — O - 9.25E+03 00| 6.71E17 6.71E-17 1.00 1
st e ool e o o - P 9.50E+03 950E+03. 100]  746E-17 7.46E-17, 1.00 —
6.50E+03 6.50E+03 1.00] 1.30E-16 1.30E-16 1.00 3758409 37903, 1:00 8’21E'17<‘: 821817 1.00 l 4
T T G75E+03 6.75E+03 100] 145616 1.45E-16 1.00 ! 812-101‘°°E+°4 1.00E+04, 100 _3.27E-18: 3.27E1 1.00 3 g
7.00E+03. 7.00E+03 1,00 158E-16 1.59E-16 100 ' Bizi0 __#VALUEI |BI210 | #VALUE! #VALUEI 41|URANIUM- U238
S aseror s e e ot b o | ‘ g.oqgmo 0.00E+00. _ #DIV/O! 0.00E+00! 0.00E+00i _#DIV/O! | ‘
7.50E+03 7.50E+03 100] 1.99E-16/ 1.99E-16 1.001 ] s'gg?gz‘ 2508702, 100, 177E2T. 177827 (oo ; T
7.75E403" 7.75E+03 100]  219E-16 2.19E-16 7.00] , o DO0E02 5.00E+02) 1.00] 36327, 3.638-27 1.00
8.00E+03' 8.00E+03 100] 23916 2.39E16) 1.00! | 7.508+02 7508402 1.00] 5498-27; 5.49€-27 L - %
8.25E+03  B.25E+03 100]  2.64E-16 2.64E-16) 1.00 - 1.00E+03. 1.008+03) 100, 8.66E-21 7.35E-27] [1178367.35
S et T s 2 1.25E+03] 125E+03] 100, 437E20 9.21E-27] | 4745357.80 -
- B e B e e L = 1 150E+03 1.50E+03" 1.00]  7.88E-20 T11E-2q | 712185132 -
b i e fonens- L e ‘ T 1.756+03 1.75E+03) 100 1.14E-19 129E-24, | 8816705.34
Sae on e P e L L 2.00E+03 2.00E+03. 100]  150E-19) 1.48E-2d | 10155510.48 ) o
9.50E+03] 9 50E+03 1.00] 4.03E-16 4.03E-16 1.00 2'25E+03} 225E+03 100, 304B-19. 1.67E-29 | 18252252 25 ‘
9.75E+03! 9.75E+0! 1000 4.35E-16 4.35E-14 1.00 J - .- 250808 2508403, 1,00 4.89E-19 4.59€1 -
A bt B s e 5 275403 275E+03] 7.00]  6.13E-19 6.13E19 100
PB210 PBaI0__ #VALUE! [PBZ10 #VALUE! || #VALUE! | 41|URANIUM-[U238 2‘2’22:22 g'gggzgg‘ 100 TriE LT1EAS 1.00 )
0.00E+00" 0.00E+00| _ #DIVidl 0.00E+00 0.00E+0f|  #DWIOI _ — : : i 100, 1-18E-18 1.18E-18 1.00
5 SoEe0a oo e B e ' 350E+03 3.50E+03] 100]  160E-18 160E-18 1,00 .
i s B ol % ‘ o 3.75E+03 3.75E+03 100] 201618 201E-18 1.00
> SO ros et e gl s : 4.00E+03 4.00E+03 100]  2.44E-18 2.44E18 1.00
T SoEros Fooets e ey L Peres?  425E+03, 4.256+03 100]  3.30E-18 3.30E-18 1.00 :
TR g o el e R i ::g:«os‘ 4.50E+03 100]  4.16E-18 416E-18 1.00 - ¥
Jr23D F5E+03 475E+03. 100 5.03E-18] 5.03E-18 1.00
R
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Bes s : MEOARS 3.25 . . . k.s/‘ll:a for sovrce walee (Loeit“)
3

CASE1A
8.50E+03 8.50E+03 100  2.22E17 2.22E-17] 1.00 ]
8.75E+03 8.75E+03 1.00] 247E-17 247E17] 1.0 |
9.00E+03' 9.00E+03 106] 2.73E47 2.73E-17 10 ‘
9,.25E+03] 9.25E+03 100]  3.08E-17 3.08E-17] 1.00
9.50E+03. 9.50E+03) 100] ~ 3.43€-17 343E17] 1.00
9.75E+03 9.75E+03 100f  3.78E-17 3.78E-17 1.00
1.00E+04 1.00E+04 1000 6.75E-19 6.75E-19 1.0

/

—

CASE1A
5.00E+03] 5.00E+03] 1.00]  5.91E-18] 5.91E-18 1.00 | |
5256403 5.25E+03) 1.00] _ 7.45E-18] 745E-18| 1.00 [ !
5.50E+03! 5.50E+03 1.00f  9.00E-18| 9.00E-18 1.00 1
5.75E+03] 5.75E+03 1.00  1.06E-17| 1.06E-17 1.00] i
6.00E+03| 6.00E+03| 1.0 1.21E-17] 1.21E-17] 1.00] | f
6.25E+03] 6.25E+03 1.00)  1.46E-17] 1.46E-17] 1.00} ! ;
6.50E+03] 6.50E+03 1.00]  1.71E-17] 1.71E17 1.00] ‘ {
6.75E403! 6.75E+03 1.00]  1.97E-17] 1.97E-17 1.00] |
7.00E+03] 7.00E+03 1.00] 222647 222E7 1.00 {
7.25E+03] 7.25E+03 1.00f  2.60E-17 2.60E-17 1.00
7.50E+03] 7.50E+03 1.00]  298E-17 2.98E-17 1.00, J
7.75E+03! 7.75E+03 1.00] 3.36E-17] 3.36E-17] 1.00 ! i
8.00E+03 8.00E+03 1.00]  3.74E-17] 3.74E-17] 1.00 | [
8.25E+03 8.25E+03 100 4.286-17 4.28E-17 1.00] | }
"B:50E+03 8.50E+03 1.00f  4.82E-17] 4.82E-17 1.00 !
8.75E+03 B.75E+03 1.00]] 5.37E-17] 5.37E-17] 1.00] l
 9.00E+03] 9.00E+03 1.00}]  5.92E-17] 5.92E-1 1.00 |
9.25E+03! 9.25E+03) 1.00/] ~6.66E-17] 6.66E-17] 1.00 ’ |
9.50E+03’ 9.50E+0 1.00]] " 7.40E-17] 7.40E-17 ) |
9.75E+03, 9.75E+03 1.00]]  8.14E-17] 8.14E-17 1.00 !
1.00E+04; 1.00E+04 1.00] 324E-13| 3.24E-18 1.00 j
PO210 {PO210 #VALUE! JPO210 | #VALUE! | #VALUE! 41[URANIUM-_ U238
0.00E+00’ 0.00E+00] #DIV/O! 0.00E+00] 0.00E+00]  #DIV/D! |
2.50E+021 2.50E+02 1.00]  1.02E-21] 1.02E-21f 1.00 !
5.00E+02 5.00E+02 1.00f 1.02E-21} 1.02E-2¢ 1.00) I 1
7.50E+02] 7.50E+02 1.00]  1.02€21 1.02E-21 1.0 ] |
~_1.00E+03 1.00E+03 1.00]  259E-21] 1.02E-21 2.5 [ |
1.25E+03, 1.25E+03 1.00]  1.52E-20] 1.02E-21] | i
1.50E+03 1.50E+03 1.00]  2.78E-20] 1.02E-21] ‘ !
1.75E+03] 1.75E+03 1.00] 4.04E20) 1.02E-21 |
2.00E+03 2.00E+03 1.00]  532E-20] 1.02E-21' [
2.25E+03! 2.256+03 1.00] — 1.15E-19| 1.02E-21] |
2.50E+03 2.50E+03 1.00f 1.77E-19] 1.026-21] f
T 2.75E+03 2.75E+03 1.00]  239E-19] 1.02E-21] !
3.00E+03 3.00E+03 1.00] 30219 1.02E-21° , i
3.25E+03 3.25E+03 1.00]  4.79E-19] 4.79E-19 w’ }
 350E+03, 3.50E+03 1.00]  6.56E-19! 6.56E-19 | ;
| 375E+037  375e+04 1.00]  8.33E-19] 8.33E-19 } |
4.00E+03’ 4.00E+03 1.00] 1.01E-18] 1.01E-18 | j
4256403 425E+09 1.00] 1.39E-18] 1.39E-18 ] }
450E+03  4.50E+09 1.00] "~ 1.78E18 1.78E-18 |
| 475E+03 4.75E+03 1.00] 2.16E-18 2.16E-18 r
5.00E+03 5.00E+03 1.00] " 2's5E-18 2.55E-18 :
| 5.25E+03 5.25E+03 1.00]  3.25E-18 3.25E-18 ! 1
5.50E+03! 5.50E+03 1.00] "~ 3.95E18 3.95E-18 J
5.75E+03 5.75E+03) 1.00] 4.65E-18 4.65E-18 |
6.00E+03 6.00E+03 1.00]  5.36E-18 5.36E-18 [ J
| 6.25E+03 6.25E+03 1.00]  651E-18 6.51E-18 .‘ ]
6.50E+03]  G.50E+0 1.00]  7.67E18 7.67E-18 ] |
| 6.75E+03) 6.75E+0 1.00]  383E-18] 8.83E-18 |
| 7T.00E+D3 ™ .7.00E+0 1.00]  1.00E-17| 1.00E-17 !
| 7.25E+03] 7.25E+0 1. 1.18E-17] 1.18E-17 |
7.50E+03, 7.50E+0 100 1.356-17| 1.35E-17 J |
_ TTSE+03 7.75E+03 100 "1s3E17 1.53E-17 ] r
| 800E+03 8.00E+03, 1.00]  1.71E97 17EAT l '
8.25E+03 8.25E+03] 1.00]  1.96E-17] 1.96E-17| |




Resvifs: MEPAE 3.25 ... Jestiug for sorfse walie ()

Case2a.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)
Run Date and time 05/15/1997 at 09:21:28
Input file name CASEZA.ina

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

g 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 =  =—=———== =—====—— —memmeo —mmm o === moo———— m——e—e
Ingestion:
. Meat 270 1.2E-24 1.4E-24 1.9E-21 1.2E-24 1.4E-24 1.9E-21
T OMilk 270 6.3E~24 7.3E-24 9.9E-21 6.3E-24 7.3E-24 9.9E-21
Finfish 270 9.3E-22 1.1E-21 1.5E-18 9.4E-22 1.1E-21 1.5E-18
Shellfish 270 1.1E-21 1.3E-21 1.8E-18 1.1E-21 1.3E-21 1.8E-18
Subtotal 2.1E-21 - B o 2.1E-21 2.4E-21 3.3E-18
ubtota 2.4E-21 3‘%@si§
Total 2.1E-21 2.4E-21 3.3E-18 2.1E-21 2.4E-21 3.3E-18

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result Population Results

A (2%
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Aesvlls: MEPRS 325 H5hwy Ae swhiee catie (wnd)

Case2a.hhi
Multimedia Environmental Pollutant Assessment System (MEPAS)
MEPAS 3.1 Report Generator (REPORT version 10/3/94 KJC)
Run Date and time 06/20/1998 at 19:47:58
Input file name CASE2A.ina

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

Usage Location: Chapman Run upstream

Transport Pathway: Surface water

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect Incid. Dose, Effect 1Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway =  ——--—-— ===——== ——-—r-- —ooooes smee—es mee—ees ————— e
Ingestion:
Meat 27OV}.2E—12 1.4E-12 1.9E—09{;.2E—12 1.4E-12 1.9E-09
Milk 2700§ 3E-12 7.3E-12 9.9E-09V6.3E-12 7.3E-~12 9.9E-09
Finfish 270 3E~-10 1.1E-09 1.5E-06 4E-10 1.1E-09 1.5E-06
Shellfish 270 1E-09 1.3E-09 1.8E-06¥1.1E-09 1.3E-09 1.8E-06
Subtotal 2.1E-09 2.4E-09 3.3E-06¥2.1E-09 2.4E-09 3.3E-06

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

Transport wady¥NSurface water Usage Location: Chapman Run upstream

——————————————————————————————————————— }JVJ Individual Result Population Results
Fatal Total Fatal Total Dose, (lﬂ*bﬂ ______________________________________________
Time Effect Incid. Dose, Effect Incid. Person Fatal Total Fatal Total Dose,
Period Risk Index Rem Risk Index RfT____ Time Effect Incid. Dose, Effect Incid. Person
?iposg;e Pathway =  —--—-=--= ===-==- ---—wem —-ooooo —-momos STooooS o Period Risk Index Rem Risk Index Rem
gestlion: E Pathway =——===== mmemmme cmmmmme e e e e
Meat 0 0.0E+00 0.0E+00 0.DE+00 0.0E+00 0.0E+00 0.0E+00 Iﬁggziﬁin: ey
Milk 0 0.0E+00 0.0E+00 0.0QE+00 0.0E+00 0‘8E+00 0-83188 Meat O$D.OE+OO 0.0E+00 0.0E+00¥p. 0E+00 0.0E+00 0.0E+00
Finfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 8. E+00 O.OE 00 | Milk ofp.0E+00 0.0E+00 0.0E+00¥0.0E+00 0.0E+00 0.0E+00
Shellfish 0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+ Finfish on.0E+oo 0.0E+00 0.0E+0038.0E+00 0.0E+00 0.0E+00
——————————————————————————————————————————————————————————————————— Shellfish 0/0.0E+00 0.0E+00 0.0E+00#0.0E+00 0.0E+00 0.0E+0
Subtotal 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1 ____f___ff __________________________________________________________ 9
Subtotal 0.0E+00 0.0E+00 0.0E+00¥Q.0E+00 0.0E+00 0.0E+00
/// Total 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 ! ubtota
———————————————————————————————————————————————————————————————————————— Total 0.0E+00 0.0E+00 0.0E+00'0.0E+00 0.0E+00 O.0E+00
/ <
&‘_ﬂ' | /
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Resolt>: MEPRS 3.25 ... fsfire Fix swhie waler (cd)
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Health Impact Detailed Result for: THORIUM-234 from THORIUM-234
Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway . --=---- —==—=—w —em—e ______ _______ 170 T
Ingestion:
Mgat ?A/L’ 330 1.1E-27 1.3E-27 1.7E-24 1.1E-27 1.3E-27 1.7E-24
M}lk. 300 2.5E-27 2.9E-27 4.0E-24 2.5E-27 2.9E-27 4.0E-24
Flnflsh 450 8.2E-23 9.5E-23 1.3E~19 8.3E-23 9.6E-23 1.3E~19
Shellfish 480 4.1E-22 4.8E-22 6.5E-19 4.1E~22 4.8E-22 6.6E-19
Subtotal 4.9E-22 5.7E-22 7.8E-19 5.0E-22 5.8E-22 7 9E-19
. Total 4.9E-22 5.7E-22 7.8E-19 5.0E-22 5.8E-22 7 9E~-19

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

Transport Pathway: Surface water Usage Eg%ﬁéion: Chapman Run upstream

Individual Result Population Results

Fatal Total Fatal Total Dose,

. 127
Aesulfs . MEPRS 3.25 .. *sting o swace wilin (cond)

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Population Results

Wp/n, Individual Result

Fatal Total Fatal Totgl Dose,
Time Effect Incid. Dose, Effect Incid. Person
Period Risk Index Rem Risk Index Rem
Exposure Pathway = — ==——=== ——emmmm cmmmeee o e e e
Ingestion:
Meat 330:&.1E—15 1.3E-15 1.7E-12:£.1E—15 1.3E-15 1.7E-12
Milk BOOVQ.SE—ls 2.9E-15 4.0E—12';.5E—15 2.9E-15 4.0E-12
Finfish 450vﬁ.2E—11 9.5E-11 1.3E-07¥8,.3E-11 9.6E-11 1.3E-07
Shellfish 480¥4.1E~10 4.8E-10 6.5E—07t(.1E—10 4.8E-10 6.6E-07
—_éggggggi———— 4.9E-10 5.7E~10 7.8E-07V¥5.0E-10 5.8E-10 7.9E-07
Total 4.9E-10 5.7E-10 7.8E—07fg.0E—10 5.8E-10 7.9E-07

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Population Results

f Individual Result
Fatal Total Fatal Total Dose,

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

T -
ransport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result

] Fatal Total Fatal Total Dose

Time Effect Incid. Dose, Effect Incid. Person
Period Risk Inde R v Risk

Exposure Pathway __________________ i{—_ _?r_n__-_ ﬁif]—(-_— E??f’—(—— I—{fr—n—-
Ingestion: -
x?iﬁ 9750 1.0E-28 1.2E-28 1 6E-25 1.0E-28 1.2E-28 1.6E-25
F% £ 9750 5.3E-28 6.2E-28 § SE-25 5.3E-28 6.2E-28 8.5E-25
sinllsp 9750 7.9E-26 9.2E-26 1 3E-22 B8.0E-26 9.3E-26 1.3E-22
____f_%fif?__ B 9720 9.5E-26 1.1E-25 1 SE-22 9.6E-26 1.1E-25 1.5E-22
T IS TTIITIT mmpmeee e
Subtotal 1.7E-25 2,0E-25 2.8E;22 1.8E-25 2.0E-25 2 8E-22
Total 1.7E-25 2.0E-25 2.8E-22 1 8E-25 2.0E-25 2.8E-22

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result Population Results

Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect Incid. Person
Page 5
Case2a.hhi
Period Risk Index Renm Risk Index Rem
Exposure Pathway = —===—=c —ommm—m e L o ___
Ingestion: “/
Meat . 9750Y}.0E-16 1.2E-16 1.6E—13{’.OE—16 1.2E-16 1.6E-13
Milk : 97503%.3E—16 6.2E-16 8.5E—13’%.3E—16 6.2E-16 8.5E-13
Finfish : 9750¥%.9E-14 9.2E-14 1.3E-10Yp.0E-14 9.3E-14 1.3E-10
Shellfish 9720¥3.5E-14 1.1E-13 1.5E-10¥9.6E-14 1.1E-13 1.5E-10
Subtotal 1.7E-13 2.0E-13 2.8E-10V1.8E-13 2.0E-13 2.8E-10

Total 1.7E-13 2.0E-13 2.8E-10 1.8E-13 2.0E-13 2.8E-10
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Resvis: MEPAS %25 --. destis for SWhie wabi (ead) 6(7/M Aesolb: AEVAS 3245 - 7’“/"‘_5 '
+ [ . . -230 from THORIUM-230
Health Impact Detailed Result for: THORIUM-230 from THORIUM-230 Health Impact Detailed Result for: THORIUM-23
L . ter Usage Location: Chapman Run upstream
Transport Pathway: Surface water Usage Location: Chapman Run upstream T Transport Pathway: Surface wa "
| - 1t Population Results
L—————___—__ Individual Result Population Results - Individual Resf _____________________________
~ _\V—— ________________
"""""""""""""""""""""""""""""""" Fatal Total Dose,
i Fatal Total Fatal Total Dose, Fatal TOtéé pose, Effect Incid. Person
Time Effect Incid. Dose, Effect Incid. Person _ N Time Effect Incid. Risk Index Rem
i i i ; i Index  Rem
Period Risk Index Rem Risk Index Rem Period Risk =
~ - e
?ﬁgiﬁ?iﬁn?athwa _________________________________________ 8 Exposure Pathway = =-—---- —------ 8,/ DE-22 8.4E-22 1.1E-18
Meat =« 9750 7.2E-34 8.4E-34 1.1E-30 7.2E-34 g 4E-34 1.1E-30 Ingestion: 9750 7.25-22 8.4E-22 1.1E—18 128-22 8.48-22 1.18-18
Milk 9750 1.1E-33 1.2E-33 1.7E-30 1.1E-33 1.2E-33 1.7E-30 - Meat 9750 1.1E-21 1.2E-21 1.7;:%4 "BP-17 4 4B-17 €. OB-14
Finfish 9750 3.7E-29 4.3E-29 5.9E-26 3.8E-29 4.4E-29 6.0E-26 : M}lk' 9750 3.7E-17 4.3E-17 S-SE‘13 '9E—16 2.2E-16 3.0F-13
Shellfish 9750 1.9E-28 2.2E-28 3.0E-25 1.9E-25 2 2E-28 3.0E-25 —_— ginfizgsh 9750 1.9E-16 2.2E-16 3.0E-13/1.9E-16 2.2E-16 3.0E-13
O Typeemmeeeen —eennls L2 TPRTED 308725 1.98-28 2.28-28 308-25 SLItISINEEST 9750 1.9E-20 £.2R770 ———— - _13
_________________________________ -1 .3E-16 2.6E~-16 3.6E
Subtotal 2.2E-28 2.6E-28 3.6E-25 2,3E-28 2.6E~28 3.6E-25 ——S rroral 2 2E-16 2.6E-16 3.6E 3v/ :
. ) A S u - -13 —
- ' -13¥2.3E-16 2.6E-16 3.6E
////(}otal 2.2B-28 2.6E-28 3.6E-25 2.3E-28 2.65-28 3.6E-25 a1 2.2E-16 2.6E-16 3.6E-13V2.3E-16 2.6E-16 3.6E-13
e DT DT TSRO 238728 268020 36m-25 etat — 2.2E-10 2.0R7E0 0.7
T S S V—t A ek
pa ‘
_—
7 i : DT g _ om RADIUM-226 !
Health Impact Detailed Result for: RADIUM-22¢ from RADT 26 Health Impact Detailed Result for: RADIUM-226 fr ‘
: i I ion: Chapman Run upstream 4
———— Transport pathway: Surface water Usage Location: Chapman Run upstream Transport Pathway: Surface water Usage Location P ______—____———%
ivi ti Results
Individual Result Population Results —_——] Individual Result f?gg}f_i?? ___________
________________________________________________________________ Total Dose, ___—ﬂ—‘___——__w
) Fatal Total Fatal Total Dose, Fatal Total g?;ait Incid. Person
. Time Effect Incid, Dose, Effect 1Incid Person Time Effect Incid. Dose, Risi Indesx Rem ¥
Feriod Risk Index  Rem Risk I C . Index Rem  Risk  Index Rem -
Tngestionr tiway oo EL TR Rem  misk 1 ndex Rem Period Risk ~ Index ReW = TI%F P
Ingestion: [ Exposure Pathway =  ——---—= -- =
. . - - 4.5E-19
Meat o720 2.88-34 3.38-34 4.55-3) 5 g 3E- - Ingestion: 22 3.38-22 4.5B-19¥2.88-22 3 3E-22 N
' 3 3iE3 ssedm | 975072 8E-2 -18¥8.9E-22 1.0E-21 1.4E-18
Milk 9750 8.9E-34 1,0E-33 1.4E-30 8.98-34 1 .gp- - | Meat -22 1.0E-21 1.4E - -
— infi 5-33 1.4E-30 ilk 9750 8. 9E-2 -16¥2.5E-19 2.9E-19 4.0E-16 J
~ Finfish 2750 2.5E-31 2.98-31 3.95-35 5 SE-31 2.9E-31 4,0E-28 Milk 9750v%. 519 2.9E-10 3.09E 15v§ BE-16 1. 0B_18 1 4m1c %
Shellfish 9750 8.8E-31 1.0B-30 1.4m-27 4 9E-31 1.0E-30 1.4E-27 ginfiggsh 975053 8E-19 1.0E-18 1.4BE- TETID L.OEm18 1.4E-DS
___________________________ S | e e
_________________________________________________ _ - 1.3E-18 1.8E-15
1.1E-30 1.3E-30 1.8g-27 ; 1E-30 1.3E-30 1.8g-27 T oubioran 1.1E~18 1.3E-18 1.8E-15¥1.1E-18
u
1.1E-30 1.3E- - - 3E-18 1 sE—15V{ 1E-18 1.3E~18 1.8E-15 )
______ . -3E-30 1.8E-27 1.1E-30 1.3E-30 1.8E-27 Total 1.1g-18 1 DRI LI TRl aeBREmS

Health Impact Detailed Result for:

LEAD-210 from LEAD-210
Transport Pathway: Surface water Usage Location: Chapman Run upstream
R
Individual Result Pépulation Results
—_— Fatal Total Fatal Total Dose,
Time Effect 1Incid. Dose, Effect TIncid Person
Period Risk Index Rem Risk Index Rem
. Exposure jaemeay meeeee e D T IISKIndex Rem
Ingestion:
— Meat 9750 2.6E-34 3.0E-34 4.2E-31 2.6E-34 3 0E-34 4.2E-31
Milk = 9750 3.8E-34 4.4E-34 6.1E-31 3.8E-34 4 4E-34 6.1E-31
Finfish 9750 2.7E-31 3,2E-31 4.3E-28 2.8E-31 3 2E-31 4.4E-28
Shellfish 9750 2.7E-31 3.2E-31 4.3E-28 2.8E-31 3 2E-31 4,4E-28
Subtotal 5.5E-31 6.3E-31 § 7TE-28 5.5E-31 6 4E-31 8.8E-28
Total 5.5E-31 6.3E-31 § 7E-28 5.5E-31 ¢ 4E-31 8.8E-28

va

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

Transport Pathway: Surface water Usage Location: Chapman Run upstream

Individual Result Population Results

tal Fatal Totgl Dose,

////‘ Time E?EZét ggcid pose, Effect Incid. ;erson
Period Risk Index  Rem lef___ f??ff__ _fT____

Exposure Pathway ——-—ooo oC___om o J/
Tngestion: 2E~19¥2.6E-22 3.0E-22 4.2E-19

- 3.0E-22 4.
Meat g;gg/ -gg_ﬁé 1.48-22 6.15-19%.85-22 44522 6.1E—ig
g}lg'sh 975012, 7E-19 3.2E-19 4.3E-16Y2.8E-19 g-gg:ig 2-35:16
sﬁglifish 9750¢2.7E-19 3.2E-19 4.3E-16 2'§E:f? Il DD Iiinee
swbtotar T T 5. 5E-19 6.3E-19 8,7E-16/-5E‘19 6.4E-19 8.8E-16
Total 5.5E~19 6.3B-19 8.7E-16 5.5E-19 6.4E-19 8.8E-16
ota .
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To:

Priority:
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Spatch.txt
6/9/98
vgtrenge Dennis L" <D.L.Strenge@pnl.gov> —
patrick LaPlante
Normal
RE: MEPAS Test Case v

I have asked John Buck to 1ook for the original output files that
were used to generate the Figures in NUREG/CR-6566. —

In the process of modifying
r testing, we have
ter concentration values

However, there is a bigger problem.
the program for another project, and as a result of you
discovered that there is an error in the transfer of wa

port component) to AHAZ (the exposure

RADCON (groundwater trans
erate results (in both the WCF and the INA fil

component) . Your version will gen

that are low by 12 orders of magnitude. The problem was in an intermediate
program(SPATCH.EXE) that failed to convert from Ci to pCi in generation

of the WCF file. I have attached an updated SPATCH.EXE file. Be sure to

save the one you have {don't just over-write it), as there could be other change

t are incompatible with the rest of your code

to the new version tha
Also, I have attached

{although I strongly doubt there are any such problems) .

WCF and INA files (prefix CASE1AP) that I just ran using the current 3.2g (slight
modifications from your version). My version seems to be giving the same
results as yours(after correction by 1E12).

Please take a look at the files to see if they make sense. I
will let you know what John Buck tells me.

it 4is very embarrassing to have such a

r to be found in a program that we felt was working

11 in stand-alone mode, but
hell was obviously deficient.

As you can imagine,
simple, but large erro
correctly. The components were tested quite we
testing of the combined programs under the MEPAS s

Hopefully, the magnitude of the error would be a flag to potential users that
something was wrong. I am surprised that no one has found the error before.
perhaps the program has not been used much yet.

Dennis

<<SPATCH.EXE>> <<CASE1AP.INA>> <<CASE1AP.WCF>>

----- Original Message-———~
From: plaplante@swri.edu [SMTP:plaplante@swri.edu]

Sent: Tuesday, June 09, 1998 9:22 AM

To: Strenge, Dennis L
Subject: Re:MEPAS Test Case
Dennis, —

T summed all the daughters within each year of interest (i.e..

100, 200,300 etc) and obtained results that were same order of magnitude as -
the report figure put still appear just a tick or two low on the log scale. I

checked the input with the NUREG Appendix and the numbers checked out. Would it

ne there to run my CASE1A file (attached) using ver
3.2g and send me back the *.INA and *.WCF files. The attached *.prm file is the _
same as the last one I sent except the time periods were changed to go every

100yrs to 1000. The code I am using was given to NRC as Version "3.2g". I am run

Page 1

possible for you or Somed
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ning

Spatch.txt
up against a deadline and need to complete this QA testing ASAP.

Either way, let me know if this can or cannot be done so I can
move ahead.

Thanks
Pat
i Reply Separator
Subject: MEPAS Test Case
Author: "Strenge Dennis L" <D.L. Strenge@pnl.gov>
Date: 6/8/98 1:16 PM
Patrick,

T
Thanks for sending the PRM file. I ran it and the
risk results
were about 1E12 higher than those in the report.

that you generated when you ran CASE1A?
MEPAS 3.2 that seems to be giving different results than your version.

Dennis

<< File: RFC822.TXT >> << File: Casela.prm >>

Could you send me the WCF file

I'm using in modified version of

Thanks.

of MEP’\S 925

Summen of frolel ch onal Pm‘dm moluhm aud kshug

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

e

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).

| . 7 iﬂ : |
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CASE1A CASE1A
—_—
L 8.66E+03] 8.66E+03 1.00[ ~ 7.8BE-03] 7.98E-03] 1.00: | i
——— Final Comparison of CNWRA and PNL MEPAS 3.2g Results: CASE1A.WCF ! f 4 8.91E+03 B.91E+03 1.00 7.85E—03| 7.85E-03] 1_001 T J
G Concentration Ouput (PAL 10/13/98) i I & 1 9.16E+03] _ 9.16E+03| 1.00]  7.71E03] 7.71E-03] 1.00] J ]
| RADCON VERSION 05/01/1997 I ' 9.41E+03] 9.41E+03] 1.00]  7.58E-03] 7.58E-03| 1.00] ] !
- . ! | : 9.66E+03| 9.66E+03] 1.00]  7.45E-03] 7.45E-03] 1.00; | i
’ WATERBORNE COMPONENT of the Multimedia Environmental . 9.91E+03! 9_915..03] 1.00 7.33E-03] 7.33E-03 1.007 i J
—_— . Pollutant Assessment System (MEPAS): Models the l I — 1.02E+04] 1.026+04] 1.00] ~ 7.156-03) 7A5E-03] 1.00i ] I
movement of chemicals and radionuclides through vadose | ! i TH234 [TH234 | #VALUE! |TH234 #VALUE! ~ #VALUE! 41]URANIUM- U238
zone, saturated zone, surface water, and wetlands media, | [ & 9.62E-06| 9.62E-06] 1.00/  0.00E+00! 0.00E+00| #DIV/O! - i i
—_— l | f | \'i—’_—_ Z54E402  2.54E402] 100]  6.44E04]  6.44E-04) 1001 I ; —
Pacific Northwest National Laboratory | ] i 5.08E+02 5.08E+02 1.00] 43903 4.39E-03 1.00] i ! 4
Operated for the U.S Department of Energy | | ] 7.62E+02| 7.62E+02| 1.00]  1.03E02] 1.03E02 1.00] ] !
| by Battelle Memorial Institute [ ! | 1.02E+03| 1.02E+03] 1.00]  1.30E-02] 1.30E-02] 1,00, | ’ A
. P.O. Box 999 f | ; | J 1.27E+03] 1.27E+03] 1.00]  1.33E-02| 1.33E-02 1.00! ! |
= Richiand, Washington 99352 ! | I | 1.52E+03] 1.52E+03 ] 1.00]  1.31E-02; 1.31E-02] 1.00] ] i
== ) | | 1.78E+03] 1.78E+03)] 1.00]  1.28E-02] 1.28E-02] 1.00: | | i
Run Name: | [CASElA ] :‘ J ! ! 2.03E+03] 2.03E+03] 100]  1.26E-02] 1.26E-02] 1.00] |
Run Performed] 10/7/98]  15:55:33] |g/mL or pCiimL 2.29E+03] 2.29E+03] 1.00]  1.24E-02] 1.24E-02! 1.00] i y
js*ﬁ 2.54E+03) 2.54E+03; 1001 1.22E-02) 1.22E-02] 1.00] | i ‘
PAL PNL PAL PNL | 2.79E+03! 2.79E+03| 1.00] 1.20E-02! 1.20E-02 1.00, ] i k
| Ratio Well Conc. [Well Conc. — Ratio 3 ‘ | 3.05E+03] 3.05E+03] 1.00] 1.18E-02] 1.18E-02] 1.00) ! ‘ - 4
Time (yr) | Time (yr) PALUPNL U238 U238 [PALPNL ] i 3.30E+03| 3.30E+03| 1.00]  1.15E-02! 1.15€-02] 1.00! i ! ;
1.60E+02] 1.60E+02] 1.00]  0.00E+00] 0.00E+00]  #DIV/O! | | 3.56E+03] 3.56E+03] 1.00]  1.13E-02] 1.13E-02' 1.00! | | —_—
4.11E+02] 4.11E+02] 1.00]  1.72E-03] 1.72E-03 1.00 3.81E+03| 3.81E+03 1.00]  1.12E-02] 1.12E-02] 1.00 [ [ i
6.61E+02| 6.61E+02] 1.00]  8.57E-03 8.57E-03] 1.00] 4.06E+03| 4.06E+03| 1.00;  1.10E-02] 1.10E-02] 1.00] !
9.11E+02 9.11E+02 1.00]  1.27E02] 1.27E-02] 1.00 4.32E+03] 4.32E+03 1.00]  1.08E-02! 1.08E-02] 1.00] | R
1.16E+03] 1.16E+03 1.00]  1.33E-02] 1.33E-02] 1.00 4.57E+03! 4.57E+03| 1.00/  1.08E-02] 1.06E-02 1.00° | 0
1.41E+03] 1.41E+03 1.00]  1.32E-02 1.32E-02' 1.00 4.83E+03] 4.83E+03] 1.00] 1.04E-02 1.04E-02] 1.00] ! 3 .
1.66E+03] 1.66E+03 1.00] 1.29E-02] 1.29E-02| 1.00] 5.08E+03] 5.08E+03 1.00{ 1.02E-02] 1.026-02] 1.00] ! | )
1.91E+03] 1.91E+03 1.00]  1.27E-02] 1.27€-02] 1.00] 5.33E+03] 5.33E+03] 1.00]  1.00E-02" %  1.00E-02] 1.00] \ | b
2.16E+03] 2.16E+03 1.00]  1.25E-02] 1.25E-02) 1.00/ 5.59E+03! 5.59E+03] 1.00]  9.87E-03] 9.87E-03 1.00' | ! —_—
2.41E+03] 2.41E+03 1.00]  1.23£-02] 1.23E02! 1.00] 5.84E+03] 5.84E+03 1.00]  9.70E-03] 9.70E-03] 1.00] i ( ¢
2.66E+03] 2.66E+03] 1.00] 1.21E02] 1.21E-02] 1.00] ] 6.10E+03] 6.10E+03| 1.00]  9.53E-03] 9.53E-03| 1.00/ ! ; ¥
2.91E+03] 2.91E+03 1.00]  1.19E-02| 1.19E-02] 1.00| | | 6.35E+03 6.35E+03' 1.00]  9.36E-03 9.36E-03 1.00f | ! 5
3.16E+03] 3.16E+03 1.00[  1.17E-02] 1.17E-02] 1.00] [ I 6.60E+03] 6.60E+03] 1.00]  9.20E-03] 9.20E-03. 1.00' ! | ’
3.41E+03) 341E+03 1.00[  1.15E-02] 1.15E-02] 1.00; . | ! 6.86E+03] 6.86E+03] 1.00]  9.04E-03] 9.04E-03] 1.00] ! |
3.66E+03 3.66E+03] 1.000  1.13E-02] 1.13E-02] 1.00] | ; i 711E+03] 7.11E+03] 1.00{  8.88E-03] 8.88E-03] 1.00] : |
3.91E+03 3.91E+03] 1.00]  1.11E-02] 1.11E-02] 1.00] | 1 - }"*— B 7.37E+03. 7.37E+403; 1.00]  8.73E-03, 8.73E-03! 1.00| ] I '
4.16E+03 4.16E+03] 1.00]  1.09E-02] 1.09E-02! 1.00| f | L 7.62E+03] 7.62E+03 1.00]  8.57E-03] 8.57E-03] 1.00° ! | P—
4.41E+03 4.41E+03] 1.00] 1.07E-02] 1.07E-02| 1.00 ! | + 7.88E+03] 7.88E+03] 1.00]  8.43E-03] 8.43E-03] 1.00] [ !
4.66E+03 4.66E+03)] 1.00]  1.05€-02] 1.05E-02] 1.00] ) ; . 8.13E+03] 8.13E+03] 1.00]  8.28E-03] 8.28E-03] 1.00] “ ; .
4.91E+03 491E+03] 1.00] 1.03E-02] 1.03E-02] 1.00] | 1 [y 8.38E+03 8.38E+03] 1.00]  8.14E-03 8.14E-03] 1.00] i '
5.16E+03 5.16E+03 1.00]  1.02E-02] 1.02E-021 1.00] | | ‘r— 8.64E+03 8.64E+03| 1.00]  8.00E-03| 8.00E-03! 1.00' ]
5.41E+03/ 5.41E+03 1.00]  9.99E-03 9.99E-03| _1.00 ] I : 8.89E+03] 8.89E+03] 1.00|  7.86E-03] 7.86E-03] 1.00] |
5.66E+03 5.66E+03 1.00]  9.82E-03] 9.82E-03] YN ! — ; 9.15E+03] 9.15E+03] 1.00]  7.72E-03] 7.726-03] 1.00} ! | ’
5.91E+03 5.91E+03 1.00]  9.65€-03] 9.65E-03] 1.007 | i 9.40E+03; 9.40E+03] 1.00]  7.59E-03; 7.59E-03) 1.00/ i ]
6.16E+03] 6.16E+03 1.00]  9.49E-03] 9.49E-03] 1.00] ! | 9.65E+03] 9.65E+03] 1.00]  7.46E-03] 7.46E-03! 1.00] | i - ¢
6.41E+03] 6.41E+03 1.00]  9.32F-03] 9.32E-03; 1.00! ; — 9.91E+03] 9.91E+03] 1.00]  7.33E-03 7.33E-03] 1.00: | !
6.66E+03] 6.66E+03] 1.00 9.16E-03] 9.16E-03} 1.00] { 1.02E+04] 1.02E+04] 1.00[  7.15E-03i 7.15E-03] 1.00; \
6.91E+03] 6.91E+03 1.00]  9.01E-03] 9.01E-03! 1.00] , U234 'u234 " #VALUE! |U234 ' _#ALUE! T #VALUE! | 41 URANIUM- U238
—_— 7.16E+03 7.16E+03 1.00 8.85E-03] 8.85E-03] 1.00 - 9.62E-06| 8.62E-06| 1.00] 0.00E+00! 0.00E+00'  #DIV/IO! | i
7.41E+03] 7.41E+03 1.00[  8.70E-03] 8.70E-03] 1.00' ! 2.54E+02] 2.54E+02] 100, 7.51E-07] 7.51E-07] 1.00, f g
7.66E+03[ . 7.66E+03 1.00]  8.55E-03! 8.55E-03] 1.00] ] —_—— 5.08E+02 5.08E+02 1.00]  7.50E-06! 7.50E-06] 1.00] ‘
I 7.91E+03 7.91E+03] 1.00]  8.41E03] 8.41E-03] 1.00! | | [ 7.62E+02] 7.62E+02] 1.00]  2.05E-05 2.05E-05] 1.00] ; ;
8.16E+03] 8.16E+03] 1.00]  8.26E-03, 8.26E-03] 1.00! [ | 1.02E+03; 1.02E+03] 1.00|  2.75E-05 2.75E-05| 1.00] ‘, )
- 8.41E+03| 8.41E+03] 1.00[  8.12E-03] 8.12E-03, 1.00' ! ! ! 1.27E+03] 1.27E+03] 1.00/ " 2.B1E-05] 2.81E-05, 1.00° ! ‘
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5.08E+03] 5.08E+03 1.00]  7.49E-08] 7.49E-08. 1.00; i |
1.62E+03] 1.52E+03) 1.00]  2.77E05] 2.77E051 1.00; I ; 533E+03 5.33E+03 100 7.37E.08/ 7.37E-08) 1.00] ‘
1.78E+03| 1.78E+03] 1.00]  2.72E-05] 2.72E-05] 1.00! ! . 5.50E+03 5.69E+03 1.00/  7.26E-08] 7.26E-08| 1.00| | }
2.03E+03] 2.03E+03] 1.00]  2.68E-05| 2.68E-05] 1.00} i 5.84E+03) 5.84E+03] 100] 7.14E-08 7.14E-08 1.00] | I
2.29E+03] 2.29E+03] 1.00]  2.64E-05 2.64E-05] 1.00; ! 6 10E+03| .10E+03| 1.00|  7.03E-08 7.03€-08] 1.00] i f
2.54E+03 2.54E+03] 1.00]  "2.55E-05] 2.59E-05 1.00 , ‘ ‘ : 63564031 6.35E+03 1.00] 6.92E-08| 6.92E-08 1.00 ! i —
2.79E+03] 2.79E+03] 1.00]  2.55€-05] 2.55E-051 1.00] 1 j F 6.60E+03, 6.60E+03 100]  6.81E08| 6.81E-08) 1.00] ‘
3.05E+03 3.05E+03] 1.00]  2.51E05] 2.51E-05] 1.00] i i §.86E+03) 6.86E+03] 1.00] 6.71E.08' 6.71E-08! 1.00! ‘ |
3.30E+03] 3.30E+03] 1.00]  2.47E-05 2.47E-05i 1.00; ; | 719E+03 711E+03)] 1.00]  6.60E-08] 6.60E-08] 1.00] J "
3.56E+03] 3.56E+03] 1.00]  2.43E-08] 2.43E-05 1.001 ' 7.376+03 7 37E+03| 1.00]  6.50E-08] 6.50E-08 1.00] |
3.81E+03! 3.81E+03| 1.00]  2.39E-05] 2.39E-05 1.001 f ! } 7.62E+03, 7.62E+03] 1.00/  6.40E-08] 6.40E-08 1.00°
4.06E+03] 4.06E+03] 1.00]  2.35E-05] 2.35E-05] 1.00] | ‘ S BOED3. 7 885403 100 6.30E08! 6.30E-08] 1.000 ;
4.32E+03] 4.32E+03; 1.00]  231E05! 2.31E-05! 1.00! | 3.136+03] 8138403 100/  6.20608 6.20E-08! 1.00] ;
L_ . 4.57E+03, 4.57E+03] 1.00,  2.27E-08] 2.27E-05] 1.00° { A38E+03] B8.36E+03] 100| 6.11E-08| 6.11E-08] 1.00] J
. - 4.83E+03] 4.83E+03] 1.00]  2.23E-05] 2.23E-05] 1.00! i B64E03] 3.64E403] 1.00( 6.01E-08! 6.01E-08. 1.00}
5.08E+03!. . 5.08E+03] 1.00]  2.20E-05, 2.20E-05' 1.00 i | ' 8.89E+03 8.89E+03| 1.00]  5.92E-08) 5.92E-08 1.00, ;
— 5.33E+03] 5.33E+03 1.00]  2.16E05] 2.16E-051 1.00 ‘ . 9156403 9.15E+03] 1.00] 5B3E-08| 5.83E-08] 1.00| |
5.59E+03] 5.59E+03] 1.00]  2.93E-05] 2.13E-05] _ 1.00] ] ; T 9.40E+03 9.40E+03| 1.00] 5.74E08 5.74E-08 1.00]
5.84E+03] 5.84E+03 1.00]  2.09E05, 2.09E-05! i o ‘ ! 9.65E403 9.656+03] 1.00] 5.65E-08| 5.65E-081 1.00i !
6.10E+03| 6.10E+03; 1.00]  2.06E-05] 2.06E-05] 1.00 ‘ i 991603 9.91E+03] 1.00] 5.55E.08] 5.56E08] 1.00 ;
6.35E+03 6.35E+03] 1.00]  2.02E-05] 2.02E-051 1.00! i | 1.09E+04] 1.02E+08 100 3.62E-09] 3.65E-00 099 -
— 6.60E+03; 6.60E+03! 1.00]  1.99E-08] 1.99E-05. 1.001 . f RAZ26 RA236 #VALUEI RA226 | #VALUE! | #VALUE! 41]URANIUM- U238
6.86E+03] 6.86E+03 | 1.00]  1.96E-05] 1.96E-05] 1.00, | 4 S62E.06 9.69E-06 100] 0.00E+00. 0.00E+00]  #DIV/O! | ‘
7.11E+03] 7.11E+03! 1.00]  1.92E705 1.92E-05! 1.00i ! 2.54E+02] 2.54E+02 100] 7.87e-11] 7 87E-11. 1.00; l !
- 7.37E+03] 7.37E+03] 1.00]  1.89E-05] 1.89E-05| 1.00] ‘ : 5.08E+02] 5.08E02 100 1.79E-09 1.79E-09' 1.00’ ; !
7.62E+03! 7.62E+03] 1.00]  1.86E-05] 1.86E-05] 1.00; i 7 62E+02] 7.62E+02] 1.00 6.19E-09] 6.19E-09 1.00 I .
_ 7.88E+03 7.88E+03] 1.00]  1.83€-05; 1.83E-05! 1.00 ! 1.02E+03] 1.02E+03 1.00]  9.21E-09] 9.21E-09! 1.00; ! ! [
8.13E+03 8.13E+03; 1.00]  1.80E-05] 1.80E-05 1.00 ! j ] 137E+03 1.276+03 1.00]  9.42E-09, 9.42E-09; 1.00! '
8.38E+03] 8.38E+03] 1.00]  1.77€-05] 1.77E-05] 1.00! 4 . ; 162E+03 1.52E+03| 1.00]  9.30E-09{~  9.30E-09) 1.00] -
— 8.64E+03] 8.64E+03! 100/ 1.74E-05] 1.74E-05] 1.00] r 1.78E+03 1.78E+03| 1.00] 9.17E-09] 9.17E-09° 1.00 4
8.89E+03] 8.89E+03] 1.00]  1.71E-08 1.71E-05] 1.00; J 2.03E+03) 2.036+03 100l 9.03E.08] 9.03E-09 1.001 |
9.15E+03] 9.15E+03] 1.00]  1.69E-05' 1.69E-05] 1.00] 3 3.20E403] 2.296+03) 1.00]  8.90E-09] 8.90E-09) 1.00] !
9.40E+03] 9.40E+03 1.00]  1.66E-05] 1.66E-05; 1.00 | 2.54E+03] 2.54E+03] 100{ 877E.09 8.77€-09 1.00; ‘
9.65E+03] 9.65E+03] 1.00]  1.63E05 1.63E-05 1.00! i 1 2.79E403| 379E+03] 1.00]  8.64E-09] 8.64E-001 1.00] | :
—_— 9.91E+03] 9.91E%03! 100 160E-05 1.60E05] 1.00; 3 ] 3.05E+03) 3.05E+03] 700/ 851E-09] 8.51E09 1.00°
1.02E+04] 1.02E+04, 1.00|  5.36E07, 5.40E-07, 0.99 ‘ i 3.30E+03] 3.30E403 1.00]  8.39€E-09i 8.39E-09, 1.00) ’
TH230 [TH230 | #VALUE! [TH230 [ #VALUE! | #VALUE! 41|URANIUM- U238 L 3.56E+03] 3.56E+03] 100,  B8.26E-08] 8.26E-09] 1.00;
9.62E-06 9.62E-061 1.00/  0.00E+00; 0.00E+00]  #Divio! | —pe— 381E+03] 3B1E+03] 1.00] 8.14E-09. 8.14E-09' 1.00!
2.54E+02] 2.54E+02, 1.00]  1.39E-09) 1.39E-09, 1.00 | ‘ ! 4.06E+03 4.08E+03] 1.00{  8.02E-09 8.02E-091 1.00i
5.08E+02] 5.08E+02] 1.00]  2.09E-08] 2.09E-08] 1.00j —_—e 432E403 4.32E+03] 1.00]  7.91E-09] 7.91E-09 1.00
7628402  7.62E+02 1.00] 852E08  6.52E-08 1.00} ‘ 4.57E+03 4.57E+03. 100 7.79E-08] _ 7.796-09 1.00]
1.02E403]  1.02E+03] 1.00 - ‘ ‘ B 483E+03 483E+03) 1.00]  7.68E08. 7.68E-091 1.00]
A 1.27E+03] 1.27E+03] 1.00]  9.44E08] 9.44E-08] . _—W}—— 5.08E+03 5.08E+03| 100 7.56E-09; 7.56E-09! 1.00;
1.52E+03| 1.52E+03' 1.00]  9.31E-08 9.31E-08] +1.00 | S 5.33E+03 5.33E+03| 1.00]  7.45E-09] 7.45E-09] 1.00]
1.78E+03) 1.78E+03] 1.00] 9.17E.08] 9.17E-08i A0, ‘ ' 5.59E03 5.596903 1.00]  7.34E-09| 7.34E091 100" | E—
2.03E+03] 2.03E+03; 1.00]  9.03E08] 9.03E-08! 100 s N 5.84E+03 5.84E+03 1.00]  7.24E-09 7.24E-09 1.00; i
2.20E+03] 2.29E+03! 1.00]  8.89E-08] 8.80E-08| 1.00; y : 6.10E+03 6.10E+03] 160, 7.13E-09| 7.13E-09! 1.00] i I
E——— 2.54E+03] 2.54E+03| 1.00 8.75E-08] 8.75E-08| 1.00, | —— 6.356403 6.35E403] 1.00 7.02E-09! 7.02E-09: 1.00! ! :
| 2.79E+03 2.79E+03| 1.00]  8.62E-08] 8.62E-08! 1.00] ! i 6.61E+03 6.61E+03] 1.00]  6.92E-09, 6.92E-09] 1.00] |
3.05E+03] 3.05E+03; 1.00[  8.48E-08] 8.48E-08 6.86E+03] 6.86E+03] 100] 6.82E-09] 6.82E-09 1.00] ‘
3.30E+03] 3.30E+03] 1.00]  8.35E-08] 8.35E-08| 1.00 - 711E+03| 711E+03] 1.00]  6.72E-09! 6.72E-08 1.00 i
3.56E+03! 3.56E+03] 1.00]  822E08' 8.22E-08] 737E+03 7.37E+03. 100/  6.62E-09 6.62E-09: 1.00. | |
S — 381E+037 . 3.81E+03 1.00]  8.09E-08] 8.09E-08| _— 7.62E+03 7.62E+03] 1.00.  6.52E-09) 6.52E-09! 1.00! |
4.06E+03] 4.06E+03] 1.00]  7.97E-08! 7.97E-08] 1.00. ! ‘ f 7.88E+03 7.8BE+03] 100/ 6.42E-09' 6.42E-09i 1.00: i ;
4.32E+03, 4.32E+03] 1.00]  7.84E-08! 7.84E-08] 1.00! ‘ B 8136403 BA3E+03] 100/ 6.33E-09, 6.33E-08! 1.00] J
— 4.57E+03] 4.57E+03 1.00]  7.72E08] 7.72E-08] —_ 8.38E+03 8.38E+03 1.00)  6.24E-09] 6.24E-09! 1.00 1
4.83E+03; 4.83E+03! 1.00/  7.60E-08! 7.60E-08| 1.00: 1
i Page 4
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/I/g//fg W; N éM) /0/17’/ @W} .- vfau{/
I
CASE1A CASE1A
I—
B8.B4E+03| 8.64E+03 100 6.14E-09 6.14E-09! 1.00] 1.52E+03] 1.52E+03] 1001 8.22E00) 8.22E-09] 1.00] ; ‘
8.89E+03] 8.89E+03 1.00] _ 6.05E-09 6.05E-00, 1.00! ' 1.78E+031 1.78E+03)] 100, 8.116-09] 811E-09 1561 ; |
9.15E+03] 9A5E+03 1.00]  5.97E-09 5.97E-09)| 1.001 3.03E+03] 2.03E+03] T 100 . |
* 9.40E+03] 9.40E+03 1.00] 5.88E-09 5.88E-00 1.00i 2.29E+03 2.29E+03 1.00]  7.87E-09] 7.87€-00/ 1.00] J ‘
§65E+03! 9.65E+03 1.00  5.79E-09 5.79E-09] 1.00 2.54E+03] 2.54E+03 1.00]  7.76E-08! 7.76E-09] 700! N :
9.91E+03] 9.91E+03 1.00]  5.70E-09 5.70E-08] 1.00 2.79E+03| w 7.64E-00] 7.64E-09] 1.00° ! !
1.02E+04] 1.02E+04 100 9.95E-13 9.85E-13] 1.00] ‘ , 3.05E+03] 3.05E+03 1.0 7.53E-09] 7.53€-09) 1.00! T
RN222 _ RN222 #VALUE! |RN222 #ALUET | #VALUE! | 41(URANIUM-_ U238 —————— 3.30E+03] 3.30E+03 100]  7.426-09] 7426081 100 | ‘
9.60E-06. 9.60E-06 100] 000E+00] _ 0.00E+00] _ #DIV/OI ‘ : | 356E+03]  356E+03]  100] 731E08 __ 731E09 100 : “
: 2.54E+02 2.54E+02 1.00/  7.87E-11 7.87E-11 1.00 ! M‘ 1.00/  7.21E-09] 7.21E-09] 1.001 4
5.08E+02 5.08E+02| .00 1.78E-08) 1.79E-08i 100 \b—'———"  40E+03]  406E+03] 100 7.10E-09) 7.10E-09] 1000 ;
7.62E+02 762E+02. 1.00]  6.19E-09 6.19E-08; 1.00 i 4.32E+03] 432E+03] 1.00]  7.00E09’ 7.00E-00; 1.00 ;
7 =4.02E+03, 1.02E+03. 1.00]  9.21E-09) 9.21E-00] 100 t ————— [ 457E«03  457E03 .00 6.90E-08I 6.90E-09) 1.00] ‘
1.27€+03, 1.27E+03 1000 G.42E-09] 9.42E09 1.00 ‘ ; 483E+03] 4.83E+03] 700]  6.80E-05] 5.30E-05. 100 :
152E+037 152403, .00 9.30E-09] 9.30E-09) 1.00 | : 5.08E+03] 5.08E+03] 100 6.70E-09' 6.70E-09 0
1.78E+03] 1.78E+03) 1.00] _ 9.17E-09] 9.17E-09] 1.00 f —y 5.33E+03 5.33E+03| 1.00]  6.60E-09] 6.60E-09] 1.00; ‘
2.03E+03] 2.03E+03 1.00] 9.03E-09) 9.03E-08]  ___1.00 i 4 5.59E+03] 5.50E+03 1.00] 651E-09] 6.51E-09] 100 ] :
2.29E+03] 2.29E+03 .00 8.90E-09] 8.90E-09; T : 5.84E+03| 5.84E+03 1.00]  B41E-09) 6.41E-09] 1.00 , (
2.54E+03 2.54E+03 1.00] 8.77€-09! 8.77E08! 1.00 ; T 6.10E+03] 6.10E+03] 1.00]  6.32E-09] 6.32E-09] 1.001 ‘ %
Z79E+03 2.79E+03 100]  8.64E-09] 8.64E-00' 1.00! ; 6.35E+03] 6.35E+03] 100] " 6.22E-09] 6.22E-091 100! ] 4
3.05E+03] 3.05E+03 1.00] _ 8.51E-09] §51E-08! 1.00. —_———— 661E+03]  661E+03 100/  6.13E-09) 6.13E-09] 1.00 I ;
3.30E+031 330E+03 1.00]  8.39E-091 8.39E-09 1.00] 6.86E+031 6.86E+03 1.00]  6.04E:09] 6.04E-09] 1.00] 3 ;
! 3.56E+03] 3.56E+03 1.00] 8.26E-03] 8.26E-09 1.00! ¥ [ 7A1E+03]  741E+03] _ 1.00]  5.95E-08] 5o5E00] o0 : i
3.81E+03] 3.81E+03 1.00]  8.14E-09] 8.14E-09' 1.00] ‘ | 7I7E03  737E+03 100 5.87E-08 5.87E-09] 1.00 [ f
4.06E+03] 4.06E+03 1.00]  8.02E-09] 8.02E-00] 1.00! ‘ 7.62E+03] 7.62E+03] 1.00]  5.78E-09] 5.78E-09] 100° ; I
432E+03] 4.32E+03 1.00]  7.91E-09] 7.91E-09] 1.00] 7.88E+03] 7.88E+03| 1.00]  5.70E-08i 5.70E-0| 1.00; — w
4.57E+03| 4.57E+03 1.00]  7.79€-09 7.79E-09] 1.00 f | BM3E+03 813E+03, 100 561EQ9 S 615001 oo { }
4.83E+03 ] 483E+03 1.00]  7.68E-09 7.68E-09 1.00 | 83BE+03]  8.38E+03) 700]  5.53E-00) 5535051 5. ‘ 1
i 5.08E+03] 5.08E+03 1.00]  7.56E-09 7.56E-09 1.00 8.64E+03] 8.64E+03| 1,00 5.45E-05% 5 456051 o0 - :
| 5.33E+03| 5.33E+03 1.00]  7.45E-09 7.45€-00] 1.00! 8.89E+03, 8.89E+03| 100 5.37E-09 537E-09] 100 J
5.59E+03' 559E+03] 1.00]  7.34E-09] 7.34E-08] 1.00] 9.15E+03] 9.15E+03| 1.00]  5.29E-09] 5.20E-09] 7.00! I 5
T 5.84E+03 5.84E+03! 1.00]  7.24E:09 7.24E-08] 1.00i 1 d 9.40E+03| 9.40E+03] 100] 521E-08] 5.21E091 100 1
S 6.10E+03, 6.10E+03' 100 7.13E-09 713E-09] 1.00 [ 965Ev03 T e5E03 100, 514E09, 5.12E-00] 1% |
' 6.35E+03] 6.35E+03. 100 7.02E09] 7.02E-08] 1.00 : 9.91E+03] 9.91E+03] 1.00]  5.06E-09] 5.06E-09] 1.00. ‘ j
6.61E+03 6.61E+03] 100/  6.92E-09] 6.92E-09] 1.00 . | 102E+041  1.02E+04] 1.00{  1.01E-12] 1.01E-12] 100, E E—
6.86E+03] 6.86E+03] 1001 6.82E-09) 6.82E-09' 1.00 BI210 81210 | #VALUET BI210 . #ALUEI | #VALUEI 47 URANIOM: U238
7A1E+03] 7A1E+03 100 6.72E-09! 6.72E-08' 1.00 — | 9.60E-06 9.60E-06| 1.00] 0.00E+00)  G.00E+00]  #DiVio! ) ‘
7.37E+03] 7.37E+03 1.00]  6.62E-09] 6.62E-09] 1.00 , 254E+02] 254E+02] 1001 6.30E-11; 6.30E-11] oo ‘
7.62E+03] 7.62E+03 1.00]  6.52E-09] 6.52E-09] 1.00! ——— 5.08E+02, 5.08E+02] 1000 1.55E-09 1.55E-09)] 1.00 f
7.88E+03 7 8BE+03 1.00] _ 6.42E-09| 6.42E-09] 1.00 :.g:?gj ; 7.62E+02[ 1.00]  5.44E-09] 5.44E-09] 1.00] \JL i
I— 8.13E+03 BA3E+03] 7.00]  6.33E-08 6.33E-09] 1.00° v 02+ 1.02E+03 100 8.14E-05) B 14E00] oo |
8.38E+03 8.38E+03] 1.00] _ 6.24E-09 6.24E-00 1.00 - | T27E03 Ha7Ew3] 100 83300 B.33E00 00 jL ‘
8.64E+03] 8.64E+03] 1.00]  6.14E08 6.14E09 1,00 1.52E+03] 1.52E+03)] 1.00]  8.22E-09] 8.22E-09| 1.00] : j
8.85E+03 8.89E+03] 1.00]  6.05E-081 6.05E09) 0 1.78E+03] 1.78E+03] 1,00 8.10E-09] 5 10E03 00 ; ;
9.15E+03 9.15E+03] 1.00]  5.96E-09i 5.96E-09 100 . 2 2.03E+03) 2.03E+03] 100/ 7.96E-09' 7.99E09 10 ‘
N 9.40E+03| 9.40E+03] .00 5.88E-09] 5.88E-00 1.00 2.29E+03] 2.29E+03 100]  7.87E-09] 7.87E-06] 1.00] ‘P !
9.65E+031 9.65E+03] 1.00]  5.79E-08] 5.79E-09' 1.00 ——— 2.54E+03] 254E+03| 1.00]  7.76E-09] 7.76E-08] 1.00] J :‘
9.91E+03] 9.91E+03] 1.00]  5.70E-08 5.70E-09' 1.00 __279E+03 2.79E+03; 100 7.84E:09' 7 84E.0B" o | ‘
[ 1.02E+04] 1.02E+04 1.0 9.95E-13 9.95E-13’ 7.00. ;. | 305B+03]  305E403]  100] 7.53E09) 535051 150 ! :
PBZ10 [PB210 #VALUE! |PB210 #VALUE! #VALUE! 41|URANIUM- U238 - 3.30E+03] 3.30E+03 1.00]  7.42E-091 7.42E-08] 1.00! ‘
S 9.60E-06| 9.60E-06 1.00]  0.00E+00 G.O0E+00 __ #DIV/O! S | 356E+03! 3.56E+03, 100/ 7.31E-09] 7.31E-08] 100! i ‘
254E¥02] _ 2.54E%021 1.00] 6.30E-11 6.30E-11 1.00! _— 381E+03] 3BIE+03| 100 7.21E-09, 72iE00 1.0; i J
5.08E+02] 5.08E+02] 1.00]  1.55E-09i 1.55E-09 1.00] y | 40GE+03[ " 40GE+03| _ 1.00]  7.10E09] 7.10E-08] 1.00] ‘ i
DE— 762E+02] 7.62E+02] 1.00]  5.44E-09] 5.44E-09 100! : 432E+03] 432E+03] 1001 7.00E-08: 7.00E-08] 100 ] ?
1.02E+03 1.02E+03| 1.00]  8.14E-09! 8.14E-09° 1.00] —  457E+03, 4 57E+03 100 6.90E-09' 6.90E-09 1.00 ;
_— 1276403 1.27E+03° 1001 8.33E-09 8.33E08 1.00! r g 4.83E+03] 483E+03] T00] 6.80E.09' 5.80E.09 150 ‘ ]
 — Page 5 Page 6
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CASE1A
5.08E+03 ] 5.08E+03] 1.00] 6.70E-08! 6.70E-09)] 1.00] ‘ ‘
5.33E+03 ] 5.33E+03! 1.00]  6.60E-09; 6.60E-09| 1.00] | :
5.50E+03 ] 5.59E+03| 1.00]  6.50E-09) 6.50E-09] 1.00i : i
* 5.84E+03] 5.84E+03| 1.00]  6.41E-09 6.41E-09 1.00, ] |
I 6.10E+03] 6.10E+03| 1.00]  6.32E09 6.32E-09)] 1.00] | ‘
6.35E+03] 6.35E+03; 1.00]  6.22E-09] 6.22E-09/ 1.00; | 1
6.61E+03] 6.61E+03] 1.00]  6.13E-09i 6.13E-08] 1.00! { I
—— 6.86E+03] 6.86E+03 1.00]  6.04E-09] 6.04E-09; 1.00] ] i
7.11E+03] 7.11E+03] 1.00]  5.95E-08i 5.95E-09] 1.00] [ ‘
7.37E+03 7.37E+03] 1.00]  5.87E-09] 5.87E-09 1.00 [ |
. 7.62E+03] 7.62E+03] 1.00]  5.78E-09] 5.78E-08 1.00: :
7.88E+03] 7.88E+03| 1.00]  5.70E-08] 5.70E-09)] 1.00] ‘
_— ~+8.13E+03 8.13E+03 1.00]  5.61E-09] 5.61E-09] 1.00] | ]
8.3BE+03] 8.38E+03] 1.00]  5.53E-09] 5.53E-09] 1.00! ! ?
8.64E+03] 8.64E+03 1.00]  5.45E-09; 5.45E-09 1.00! ( '
8.89E+03] 8.89E+03] 1.00]  537E-09! §.37E-09] 1.00! I
9.15E+03' 9.15E+03] 1.00]  529E-09] 5.29E-09] ﬁ%r [ I:
9.40E+03] 9.40E+03| 1.00]  521E-08] 5.21E-09] 1.0 | ;
9.65E+03] 9.65E+03] 1.00]  5.14E-09i 5.14E-09 1.00! | :
9.91E+03] 9.91E+03] 1.00]  5.06E-09, 5.06E-09)] 1.00] I |
1.02E+04, 1.02E+04] 1.00]  1.01E-12] 1.01E-12] 1.001 | !
P0O210 |PO210 | #VALUE! [PO210 . #VALUE! #VALUE! 41/URANIUM- U238
- 9.60E-06] 9.60E-06] 1.00]  0.00E+00] 0.00E+00]  #DIV/o! ‘
2.54E+02] 2.54E+02, 1.00/  6.28E-11, 6.28E-11] 1.00i i
5.08E+02, 5.08E+02] 1.00]  1.54E-08] 1.54E-09] 1.00] ;
_— 7.62E+02] 7.62E+02] 1.00]  543E-09] 5.43E-08. 1.00;
1.02E+03] 1.02E+03] 1.00]  8.13E-09] 8.13E-09) 1.00]
1.276+03] 1.27E+03] 1.00]  8.31E-09; 8.31E-09] 1.00/ J
1.52E+03] 1.52E+03] 1.00]  8.20E-09 8.20E-08| 1.00] ;
1.78E+03 1.78E+03] 1.00{  8.09E-09] 8.09E-09] 1.00] |
- 2.03E+03( 2.03E+03' 1.00]  7.97E-08 7.97E-09; 1.00! :
2.29E+03, 2.20E+03] 1.00]  7.85E-09] 7.85E-08! 1.00} j
: 2.54E+03] 2.54E+03] 1.00]  7.74E-09] 7.74E-09 1.00 ; !
I 2.79E+03] 2.79E+03] 1.00]  7.63E-09] 7.63E-09] 1.00] ] “
3.05E+03! 3.05E+03 1000 7.52E-09' 7.52E-09| 1.00] | J
_— 3.30E+03] 3.30E+03] 1.00]  7.41E-09] 741E-09i 1.00] f !
3.56E+03] 3.56E+03] 1.00]  7.30E-09i 7.30E-09 1.00 ; !
3.81E+03 3.81E+03) 1.00]  7.19E-08] 7.19E-09] 1.00] ; |
- 4.06E+03; 4.06E+03] 1.00]  7.09E-09; 7.09E-089] 1.00] |
4.32E+03] 4.32E+03] 1.00]  6.98E-09] 6.98E-08! 1.00! [
4.57E+03] 4.57E+03] 1.00/  6.88E-08! 6.88E-09)] 1.00] |
4.83E+03] 4.83E+03 1.00]  6.78E-09] 6.78E-09] 1.00]
5.0BE+03, 5.08E+03] 1.00|  6.68E-09! 6.68E-09 “Toqi |
_— 5.33E+03]| 5.33E+03] 1.00]  6.59E-09] 6.59E-09" 1.50% |
5.59E+03] 5.59E+03| 1.00]  6.49E-09i 6.49E-09] 1.00]
5.84E+03] 5.84E+03; 1.00]  6.40E-09] 6.40E-09 1.00!
I 6.10E+03 6.10E+03] 1.00]  6.30E-09 6.30E-09 1.00; ,
6.35E+03] 6.35E+03] 1.00/  6.21E-08] 6.21E-08! 1.00] |
—_ 6.61E+03] 6.61E+03] 1.00]  6.12E-09] 6.12E-09) 1.00
| 6.86E+03] 6.86E+03 1.00]  6.03E-09] 6.03E-09) 1.00} |
7.11E+03..  7.11E+03] 1.00]  5.04E-09' 5.94E-09i 1.00] ;
—_— 7.37E+03] 7.37E+03] 1.00]  585E-08| 5.85E-09! 1.00] | j
7.62E+03] 7.62E+03] 1.00]  5.77E-09] 5.77E-08] 1.00, ; g
7.88E+03] 7.88E+03 1.00]  5.68E-09] 5.68E-09 1.00! [ |
8.13E+03’ 8.13E+03] 1.00]  5.60E-09' 5.60E-09] 1.00 |
8.38E+03 8.38E+03! 1.00{  552E-09] 5.52E-09: 1.00 ;
_—
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CASE1A
8.64E+03 8.64E+03 1.00(  5.44E-09 5.44E-09| 1.00 ‘,
8.89E+03 8.89E+03 1.00 5.36E-09 5.36E-08! 1.001
9.15E+03 9.15E+03 1.00 5.28E-09 5.28E-09! 1.00]
9.40E+03 9.40E+03 1.00 5.20E-09 5.20E-09 1.00
9.65E+03 9.65E+03 1.00 5.13E-09 5.13E-09 1.00! -
9.91E+03| 9.91E+03 1.00 5.05E-09 5.05E-09! 1.00!
1.02E+04! 1.02E+04! 1.00 1.01E-12] 1.01E-12! 1.00
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CASE1A

Final Comparison of CNWRA and PNL MEPAS 3.2g Resuits: CASE2A.WCF |

urface Water Concentration Ouput (PAL 10/13/98) !

RADCON VERSION 05/01/1997
f 3

WATERBORNE COMPONENT of the Multimedia Environmental

T

Pollutant Assessment System (MEPAS). Models the |

movement of chemicals and radionuclides through vadose
zone, saturated zone, surface water, and wetlands media. |

I T

Pacific Northwest National Laboratory

Operated for the U.S Department of Energy

by Battelle Memorial Institute

i
I
|

P.O. Box 999

Richland, Washington 99352

1'Run Name: | CASE2A | ; f

Run Performed] 10/7/98 16:18:01| |g/mL or pCi/mL

1

PAL PNL ‘ PAL |PNL ]

Ratio SW Conc. 1SW Conc. Ratio :

Time (yr) Time (yn) PALPNL  |U238 U238 PAUPNL |

0.00E+00 0.00E+00| #DIV/O! 0.00E+00 0.00E+00| #DIV/IO! |

2 50E+02 2.50E+02 1.00] 118E-05 1.18E-05 1.00]

5.00E+02 5.00E+02 1.00] 1.18E-05i 1.18E-05 1.00f

7.50E+02 7.50E+02 1.00]  1.18E-05] 1.18E-05 1.00!

1.00E+03 1.00E+03 1.00{  1.18E-05] 1.18E-05 1.00.

1.25E+03] 1.25E+03 1.00]  1.18E-05 1.18E-05 1.00]

1.50E+03| 1.50E+03 1.00]  1.18E-05] 1.18E-05] 1.00]

1.75E+03] 1.75E+03 1.00] 1.18E-05' 1.18E-05] 1.00]

2.00E+03] 2.00E+03 100] 1.18E05 1.18E-05 1.00]

2,25E+03] 2.25E+03 1.00] 1.18E-05 1.18E-05 1.00!

2.50E+03] 2.50E+03 1.00[ 1.18E-05 1.18E-05 1.00i

2.75E+03] 2.75E+03 1.00] 1.1BE-05] 1.18E-05] 1.00]

_ 3.00E+03| 3.00E+03 1.00] 1.18E-05 1.18E-05] 1.00i
3.25E+03' 3.25E+03 1.00] 1.18E-05 1.18E-05 1.00]

3.50E+03; 3.50E+03 1.00] 1.18E-05. 1.1BE-05} 1.00]

7 3.75E+03] 3.75E+03 1.00]  1.18E-05] 1.18E-05] 1.00!

4.00E+03 4.00E+03 100] 1.18E-05) 1.18E-08] 1.00

4.25E+03 4.25E+03 1.00]  1.18E-05] 1.18E-05 1.00]

4.50E+03! 4.50E+03 100/  1.18E-05 1.18E-05 1.00]

4.75E+03 4.75E+03 1.00] 1.18E-05/ 1.18E-05] 1.00]

— 5.00E+03] 5.00E+03' 100] 1.18E05 1.18E-05] 1.00}
5.25E+03 | 5.25E+03 1.00[ 1.18E-05] 1.18E-05 1.00]

- 5.50E+03| 5.50E+03 1.00] 1.18E-05 1.18E-05 .. 1.001

5.75E+03 5.75E+03 1.00]  1.18E-05] 1.18E-05 100
6.00E+03] 6.00E+03 1.00] 1.1BE-05) 1.18E-05: 1.001.

—_— 6.25E+03 6.25E+03 1000 1.18E-05] 1.18E-05| 1.00!
6.50E+03)] 6.50E+03, 1.00] 1.18E-05! 1.18E-05 1.00!

—_— 6.75E+03| 6.75E+03 100] 1.18E-05 1.18E-05] 1.00]
7.00E+03] 7.00E+03 1.00] 1.18E-05] 1.18E-05] 1.00]

7.25E+03| 7.25E+03 1.00]  1.18E-05 1.18E-05] 1.001

—_— | 7.50E+p3! 7.50E+03] 1.00] 1.18E-05] 1.18E-05 1.00
7.75E+03' ~ 7.75E+03 1.00]  1.18E-05! 1.18E-05, 1.00]

8.00E+03; 8.00E+03 1.00] 1.18E-08! 1.18E-05 1,00

I — | e25E%03) 8.25E+03 1000 1.18E-05 1.18E-05! 1.00:

————
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8.50E+03] 8.50E+03' 1.00]  1.18E-05! 1.18E-05 1.00]
8.75E+03] 8.75E+03 1.00]  1.18E-05] 1.18E-05] 1.001 ‘
9.00E+03| 9.00E+03 1.00]  1.18E-05] 1.18E-05' 1.00] :
9.25E+03! 9.25E+03 100/  1.18E-05] 1.18E-05! 1.00° j ;
9.50E+03! 9.50E+03 1.00]  1.18E-05] 1.18E-05] 1.00 %
9.75E+03, 9.75E+03! 1.00/ 1.18E-05 1,18E-05! 1,00
1.00E+04' 1.00E+04 1.00] 4.66E-07] 4.66E-07 1.00; ‘
TH234 ‘TH234 #VALUE! |TH234 | #VALUE! #VALUE! 41{URANIUM- U238
0.00E+00! 0.00E+00]  #DIV/0! 0.00E+00] 0.00E+00!  #DIV/O! | !
2.50E+02. 2.50E+02! 1.00]  1.19E-05i 1.19€-051 1.00! ‘
5.00E+02] 5.00E+02] 1.00]  1.19E-05] 1.19E-05! 1.00] ]
7.50E+02] 7.50E+02 1.00] 1.19E-05! 1.19E-05' 1.001 I !
1.00E+03! 1.00E+03] 1.00]  1.19E-05] 1.19E-05 1.00 [
1.25E+03' 1.25E+03] 1.00]  1.19E-05] 1.19E-05! 1.00i i
1.50E+03; 1.50E+03 100 1.19E-05' 1,19E-05i 1.00:
1.75E+03; 1.756+03 1.00]  1.19E-05] 1.19E-05/ 1.00! ;
2.00E+03! 2.00E+03 1.00]  1.19E-05] 1.19E-05' 1.00i |
2.25E+03] 2.25E+03 1.00]  1.19E-05 1.19E-05; 1,00 f
2.50E+03 2.50E+03! 1.00] 1.19E-05| 1.19E-05! 1.00i
2.75E+03] 2.75E+03 100] 1.19E-05. 1.19E-05; 1.00i |
3.00E+03! 3.00E+03 1.00[  1.19E-05] 1.19E-05! 1.00; |
3.25E+03] 3.25E+03] 1.00] 1.19E-05] 1.19E-05 1.00i !
3.50E+03! 3.50E+03] 1.00] 1.19E-05! 1.19E-05! 1.00, !
3.75E+03. 3.75E+03' 1.000  1.19E-05! 1.19E-05' 1.001 :
4.00E+03; 4.00E+03| 100] 1.19E-05: 1.19E-05 1.00: |
4.25E+03' 4.25E+03) 1.00]  1.19E-05! 1.19E-05! 1.00 |
4.50E+03 4.50E+03| 1.00{  1.19E-05 1.19E-05 1.00 I
4,75E+03 4.75E+03! 1.00]  1.19E-05[ 1.19E-05| 1.00 | !
5.00E+03] 5.00E+03 1.000  1.19E-05° 1.19E-05] 1.00! : i
5.25E+03] 5.25E+03 1.00]  1.19E-05| 1.19E-05i 1.00| ‘\
5.50E+03! 5.50E+03| 1.00]  1.19E-05] 1.19E-05! 1.00! |
5.75E+03 5.75E+03] 1.00]  1.19E.05) 1.19E-05: 1.00° | ‘
6.00E+03' 6.00E+03, 1.00/ 1.19E-05 1.19E-05! 1.00; I
6.25E+03] 6.25E+03] 1.00] 1.19E-05. 1,19E-05! 1.00! ‘ |
6.50E+03] 6.50E+03| 1.00] 1.19E-05] 1.19E-05 1.00! ! ‘
6.75E+03; 6.75E+03] 100 1.19€E-05 1.19E-05' 1.00!
7.00E+03 7.00E+03! 1.00{  1.19E-05! 1.19E-05; 1.00
7.25E+03] 7.25E+03; 1.00]  1.19E-05! 1,19E-05! 1.00!
7.50E+03/ 7.50E+03] 1.00]  1.19E-05; 1.19E-05! 1.00; ;
7.75E+03| 7.75E+03] 1.00)  1.19E-05! 1.19E-05! 1.00!
8.00E+03' 8.00E+03] 1.00]  1.19E-05] 1.19E-05' 1.00:
8.25E+03 8.25E+03' 1.00]  1.19E-05] 1.19E-05; 1.00
8.50E+03] 8.50E+03] 1.000  1.19E-05i 1.19E-05! 1.00! ! ‘
8.75E+03! 8.75E+03| 100 1.19E-05 1.19E-05! 1.00}
9.00E+03; 9.00E+03; 1.00[ 1.19E-05] 1.19E-05' 1.001
9.25E+03! 9.25E+03| 1.00]  1.19E-05] 1.19E-05' 1.00]
9.50E+03 9.50E+03' 1.00)/  1.19E-05; 1.19E-05 1.00!
9.75E+03: 9.75E+03 1.00]  1.19E-05] 1.19E-05! 1.00
1.00E+04! 1.00E+04] 1.000 4.73E-07 4.73E-07: 1.00:
U234 U234 | #VALUE! [U234 . #VALUE! #VALUE! 41|URANIUM- U238
0.00E+00] 0.00E+00] #DIV/O! | 0.00E+00! 0.00E+001  #DIV/0! i
2.50E+02! 2.50E+02] 1.00]  1.98E-11 1.98E-11 1.00
| 5.00E+02 5.00E+02' 100  4.30E-11] 4.30E-11 1.00
7.50E+02] 7.50E+02| 1.00] 6.62E-11 6.62E-111 1.00 i
1.00E+03! 1.00E+03] 100/ 8.94E-11 8.94E-111 1.00 i :
1.25E+03' 1.25E+03! 1.00]  1.13E-10° 1.13E-10 1.00! !
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1.50E+03 1.50E+03] 1.00/  1.36E-10i 1.36E-10] 1.00| !
1.75E+03 1.75E+03! 1.00]  1.59E-10] 1.59E-10] 1.00: :
2.00E+03 2.00E+03; 1.000  1.82E-10] 1.82E-10° 1.00:
* 2.25E+03 2.25E+03] 1.00/  2.05E-10! 2.05E-10 1.00
2.50E+03 2.50E+03 1.000  2.29E-10] 2.29E-10! 1.00: |
2.75E+03 2.75E+03! 1.00/  2.52E-10 2.52E-10] 1.00! !
3.00E+03 3.00E+03] 1.00  2.75E-10 2.75E-10! 1.00] ! 1
3.25E+03 3.25E+03' 1.00]  2.98E-10| 2.98E-10/ 1.00' :
3.50E+03 3.50E+03 1.00]  3.21E-10 3.21E-10 1.00
3.75E+03 3.75E+03 1.00]  3.45E-10] 3.45E-10i 1.00 ;
d 4.00E+03 4.00E+03 1.00] 3.68E-10 3.68E-101 1.00: i
4.25E+03 4.25E+03 1.00]  3.91E-10! 3.91E-10] 1.00! |
. = 4.50E+03 4.50E+03] 1001 4.14E-10: 4.14E-10! 1.00! !
4.75E+03 4.75E+03! 1.000  4.37E-10 4.37E-10| 1.00° 1
5.00E+03 §.00E+03 1.00  4.60E-10; 4.60E-10: 1.00 1
5.25E+03, 5.25E+03 1.00]  4.84E-10] 4.84E-10; 1.00!
5.50E+03 5.50E+03 1.00]  5.07E-10] 5.07E-101 | __ 1.00: |
5.75E+03 5.75E+03] 1.00|  5.30E-10] 5.30E-10! ey I
6.00E+03 6.00E+03| 1.00]  5.53E-10° 5.53E-10 1.00! | i
6.25E+03 6.25E+03! 1.00/  5.76E-10] 5.76E-10| 1.00 i ‘
6.50E+03 6.50E+03 1.00]  6.00E-10] 6.00E-10° 1.00 !
6.75E+03 6.75E+03 1.00]  6.23E-10! 6.23E-10 1.00¢ !
I 7.00E+03 7.00E+03] 1.00]  6.46E-10; 6.46E-10 1.00;
7.25E+03 7.25E+03] 1.00]  6.69E-10] 6.69E-10 1.00
7.50E+03 7.50E+03! 1.001  6.92E-10° 6.92E-10! 1.00:
7.75E+03] 7.75E+03 1.00  7.16E-10] 7.16E-10| 1.00
8.00E+03° 8.00E+03] 1.00]  7.39E-10! 7.39E-10 1.00'
8.25E+03 | 8.25E+03] 1.00  7.62E-10] 7.62E-10 1.00
8.50E+03] 8.50E+03| 1.00]  7.85E-10] 7.85E-10! 1.00 i
8.75E+03] 8.75E+03; 1.00/  8.08E-10] 8.08E-10] 1.00; i
E——— 9.00E+03] 9.00E+03/ 1.000  B8.31E-10° 8.31E-101 1.00! i i
9.25E+03| 9.25E+03 1.00]  B.54E-10| 8.54E-101 1.00/ '
/ 9.50E+03; 9.50E+03 1.00|  8.78E-10! 8.78E-10' 1.00'
’ 9.75E+03| 9.75E+03 1.00] 9.01E-10] 9.01E-10; 1.00: !
1.00E+04! 1.00E+04 1.00{  3.58E-11 3.58E-11] 1.00: i
TH230 [TH230 I #VALUE! {TH230 | #VALUE! | #VALUE! 41|/URANIUM- U238
0.00E+00] 0.00E+00/  #DIV/D! 0.00E+00 0.00E+00]  #DIV/O! : }
2.50E+02| 2.50E+02 1.000  5.73E-17; 5.73E-17 1.00 !
| 5.00E+02! 5.00E+02 1.00]  2.52E-16] 2.52E-16] 1.00!
7.50E+02; 7.50E+02 1.00]  5.97E-16] 5.97E-16 1.00 ‘
S 1.00E+03] 1.00E+03 1.00]  1.08E-15! 1.08E-15| 1.00° !
1.25E+03 1.25E+03 1.000  1.93E-15] 1.93E-15| 1.00i :
1.50E+03 1.50E+03| 1.00]  2.79E-15! 2.79E-15] 100}
R — 1.75E+03/ 1.75E+03| 1.00]  3.64E-15 3.64E-15] 40|
2.00E+03. 2.00E+03 1.00/  4.49E-15| 4.49E-15 1.00: .
: 2.25E+03: 2.25E+03 1.00]  5.92E-15 5.92E-15 1.00
2.50E+03)] 2.50E+03 1.00] 7.36E-15 7.36E-15 1.00 :
2.75E+03 2.75E+03] 1.00  8.79E-15 8.79E-15] 1.00 :
— 3.00E+03 3.00E+03 1.00]  1.02E-14 1.02E-14 1.00: 1
3.25E+03 3.25E+03 1.00]  1.22E14! 1.22E-14] 1.00!
‘ 3.50E+03 3.50E+03 1.001  1.43E-14° 1.43E-14] 1.00!
3.75E+03 3.75E+03: 1001  163E-14 1.63E-14! 1.00! i
4.00E+03 4.00E+03: 1.00  1.83E-14| 1.83E-14] 1.00; !
—_ 4.25E+03] 4.25E+03] 1.00]  2.09E-14] 2.09E-141 1.00! i
4.50E+03! 4.50E+03! 1.00]  2.35E-14 2.35E-14 1.00 ‘
4.75E+03; 4.75E+03 1.00  2.61E-14 2.61E-14 1.00
_— Page 3

CASE1A i
5.00E+03! 5.00E+03 1.00]  2.87E-14] 2.87E-14] 1.00] \ ; -
5.25E+03] 5.26E+03 1.00]  3.19E-14! 3.19E-14! 1.00; ‘ 5 N
5.50E+03! 5.50E+03! 1.00/  3.50E-14 3.50E-14/ 1.00| \ -~
5.75E+03] 5.75E+03 1.00]  3.82E-14 3.82E-14] 1.00! ‘ {
6.00E+03 6.00E+03 1.00]  4.14E-14] 4.14E-140 1.00; —_—
6.25E+03 6.25E+03 1.00]  4.52E-14| 4.52E-141 1.001 1 -
6.50E+03 | 6.50E+03] 1.00]  4.89E-14 4.89E-14 1.00; ‘
6.75E+03! 6.75E+03] 1.00]  5.27E-14] 5.27E-14. 1.00] ‘! —_— 3
7.00E+03] 7.00E+03] 1.00]  5.65E-14] 5.65E-14] 1.00 .
7.25E+03] 7.25E+03! 1.00]  6.08E-14 6.08E-14 1.00 .
7.50E+03! 7.50E+03] 1.00]  6.51E-14] 6.51E-14 1.00} ‘ i
7.75E+03 7.75E+03 1.00]  6.95E-14] 6.95E-14| 1.00!
8.00E+03] 8.00E+03 1.00]  7.39E-14] 7.39E-14 1.00] _
8.25E+03] 8.25E+03 1.00]  7.8BE-14! 7.88E-14 1.00] | -
8.50E+03! B.50E+03 1.00]  8.37E-14) 8.37E-14. 1.00! ' : 1
8.75E+03] 8.75E+03 1.00]  B.86E-14) 8.86E-14 1.00 | z ~
9.00E+03] 9.00E+03 100 9.36E-14- 9.36E-14: 1.00 | 9
9.25E+03 ] 9.25E+03 1.00]  9.91E-14 9.91E-14; 1.00; ' R
9.50E+03 9.50E+03 1.00]  1.05€-13 1.05E-13; 1.00! } i
9.75E+03] 9.75E+03 1.00]  1.10E-13 1.10E-13] 1.00
1.00E+04] 1.00E+04 1.00]  4.37E-15 4.37E-15 1.00: | — ]

RA226 iRA226 #VALUE! |RA226 #VALUE! #VALUE! 41]URANIUM- U238 -
0.00E+00 0.00E+00]  #DIV/O! 0.00E+00 0.00E+00! __ #DIV/0! ]
2.50E+02] 2.50E+02 1.00]  5.59€-21! 1.60E-27] 3489082.97 o $te pe 27 I
5.00E+02/ 5.00E+02] 1.00,  473E-20. 3.05E-27) 15523465.70 iy A
7.50E+02! 7.50E+02] 1.00]  1.74E-19 4.49e-27(_38 th rayl -
1.00E+03 1.00E+03] 1.00]  4.22E-19 4.22E191 1.00 7 AR % |
1.25E+03; 1.25E+03| 1.00]  1.20E-18 1.20E-18 1.00 Lhed "W ) :
1.50E+03] 1.50E+03 1.00]  1.98E-18 1.98E-18! 1.00 YA T -
1.756+03] 1.75E+03 100] 2.76E-18 = 2.76E-18 too Yl Aboyieniiy |
2.00E+03 ] 2.00E+03 1.00]  3.56E-18 3.56E-18/ 1.00;
2.25E+03] 2.25E+03 1.00]  5.71E-18 5.71E-18] 1.00 A -
2.50E+03] 2.50E+03] 100/ 7.87E-18 7.87E-18] 1.00 L s
2.75E+03 2.75E+03] 1.00  1.00E-17 1.00E-17' 1.00 /og{/ééﬂ B
3.00E+03; 3.00E+03 1.00]  1.22E-17, 1.22E17 1.00 ; i
3.25E+03] 3.25E+03] 1.00]  1.64E-17] 1.64E-17 1.00; |
3.50E+03; 3.50E+03] 1.00]  2.07E-17 2.07E-17 1.00° ! .
3.75E+03] 3.75E+03] 1.00] 24917 2.49E-17 1.00;
4.00E+03] 4.00E+03' 1.00]  2.92E-17 2.92E-17i 1.00!
4.25E+03] 4.25E+03] 1.00]  3.62E-17] 3.62E-17] 1.00 -
4.50E+03] 4.50E+03] 1.00]  4.32E-17] 4.32E17! 1.00
4.75E+03 4.75E+03] 1.00;  5.02E-17 5.02E-17] 1.00 ;
5.00E+03! 5.00E+03 | 1.00] 57317 5.73E-17° 1.00;
5.25E+03 5.25E+03 1.00]  6.77E-17 6.77E-17] 1.00.
5.50E+03 | 5.50E+03] 100/ 7.82E-17] 7.82E-17] 1.00! -
5.75E+03| 5.75E+03! 1.00{  8.87E-17 8.87E-17! 1.00!
6.00E+03 6.00E+03] 1.00]  9.93E-17] 9.93E-17 1.00i ;
6.25E+03 6.25E+03| 1.00]  1.14E-16i 1.14E-16 1.00; )
6.50E+03 6.50E+03 | 1.00]  1.29E-16 1.29E-16! 1.00
6.75E+03; 6.75E+03 1001 1.43E-16 1.43E-16; 1.00 i
7.00E+03] 7.00E+03 1.00]  1.58E-16; 1.56E-16| 1.00
7.25E+03] 7.25E+03! 100  1.78E-16] 1.78E-16; 1.00;
7.50E+03’ 7.50E+03] 1.00]  1.97E-16] 1.97E-16i 1.00
7.75E+03 7.75E+03] 1.000  2.17E-16] 2.17E-16! 1.00°
8.00E+03; 8.00E+03; 1000 2.36E-16° 2.36E-16] 1.00
8.25E+03 8.25E+03] 100 261E-16 2.61E-16! 1.00°
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8.50E+03| 8.50E+031 1.00]  2.86E-16' 2.86E-161 1.00.

8.75E+03! 8.75E+03] 1.00]  3.12E-16 3.12E-16i 1.00: |
9.00E+03| 9.00E+03! 1.00]  3.37E-16 3.37E-161 1.00: !
9.25E+03| 9.25E+03 1.00/  3.68E-16] 3.68E-16: 1.00i ;
9.50E+03] 9.50E+03 1.00] 3.99E-16| 3.99E-161 1.00 ;
9.75E+03] 9.75E+03 1.00] 4.31E-16] 4.31E-161 1.00: I
1,00E+04- 1.00E+04 1.00] 1.71E-17’ 1.1E17 1.00:

RN222 * {RN222 #VALUE! [RN222 | #VALUE! #VALUE! 41 URANIUM- U238
0.00E+00| 0.00E+00]  #DIV/0! 0.00E+00] 0.00E+00!  #DIV/O! ]
2.50E+02] 2.50E+02; 1.00]  4.89E-21| 6.53E-22 7.48 |
3.00E+02| 5.00E+02] 1.00  4.67E-20i 6.53E-22; 71.46 : |
7.50E+02; 7.50E+02] 1.00]  1.72E-19] 6.53E-22! %300] € S ff 75 L?
1.00E+03| 1.00E+03] 1.00]  4.20E-19 6.53E-22! 642.4 .
1.25E+03] 1.25E+03| 1,00/  1.20E-18] 1.20E-18! 1.00 j

}. 1.50E+03| 1.50E+03! 1.00]  1.99E-18] 1.99E-18. 1.00
" 1.75E+03] 1.75E+03; 1.00.  2.77E-18l 2.77E-18 1.00
2.00E+03F 2.00E+03] 100/ 3.57E-18] 3.57E-18; 1.00
2.25E+03 2.25E+03; 1.00] 573E-18 5.73E-18: 1.00 :
2.50E+03] 2.50E+03] 100  7.90E-18! 7.90E-18! 1.00
2.75E+03] 2.75E+03] 1.00/  1.01E-17, 1.01E-17] g0
3.00E+03| 3.00E+03" 1.000  1.23E-17] 1.23E.17 1.00: |
3.25E+03| 3.25E+03] 1.000 1.65E-17] 1.65E-17 1.00: i
3.50E+03, 3.50E+03/ 1.00] 2.08E-17] 2.08E-17: 1.00 !
3.75E+03] 3.75E+03] 1.00]  251E-17] 2.51E-17! 1.00 !
4.00E+03] 4.00E+03 1.00] 2.84E-17: 2.94E-17| 1.00. !
4.25E+03] 4.25E+03 1.00]  3.64E-17! 3.64E-17, 1.00: !
4.50E+03! 4.50E+03; 1.00]  4.35E-17] 4.35E17] 1.00; :
4.75E+03! 4.75E+03 1.00]  5.06E-17 5.06E-17 1.00 i

| 5.00E+03 5.00E+03 1.00] 5.78E-17] 5.78E-17 1.00: i
5.25E+03! 5.25E+03 1.00]  6.83E-17] 6.83E-17 1.00 !
5.50E+03] 5.50E+03 1.00]  7.89E-17| 7.89E-17; 1.00 !
5.75E+03] 5.75E+03 1.00] B8.94E-17 8.94E-17; 1.00
6.00E+03! 6.00E+03 1.00{  1.00E-16] 1.00E-161 1.00:
6.25E+03 6.25E+03 1.00]  1.15E-16 1.15E-161 1.00!
6.50E+03] 6.50E+03 100/ 1.30E-16 1.30E-16 1.00!
6.75E+03] 6.75E+03 1.00] 1.45E-16 1.45E-16 1.00
7.00E+03! 7.00E+03 1.00]  1.59E-16] 1.59E-16 1.00
7.25E+03" 7.256+03 1.00  1.7%E-16 1.79E-16] 1.00:

| 7.50E+03! 7.50E+03; 1.00]  1.99E-16] 1.99E-16! 1.00:
7.75E+03] 7.75E+03] 1.00]  2.19E-16] 2.19E-16i 1.00.
8.00E+03| 8.00E+03: 1000  2.39E-16] 2.39E-16' 1.00 :
8.25E+03! 8.25E+03] 1.00| 2.64E-16| 2.64E-16 1.00 :
8.50E+03] 8.50E+03] 1.00] 2.89E-16i 2.89E-16: 1.00 i
8.75E+03 8.75E+03] 1.00]  3.14E-16] 3.14E-161 1.00 i
9.00E+03 9.00E+03! 1.00f  3.40E-16 340E-16 ... 1.00 i
9.25E+03 9.25E+03 1.00] 3.72E-16. 3.72E-16] s 1.00
9.50E+03 9.50E+03 1.00]  4.03E-16 4.03E-16; 1.00°
9.75E+03! 9.75E+03 1.00{ 4.35E-16 4.35E-161 1.00 ;
1.00E+04/ 1.00E+04 1.00] 1.73E-17] 1.73E-17 1.00 !

PB210 'PB210 #VALUE! |PB210 | #VALUE! #VALUE! 41|URANIUM- U238
0.00E+00: 0.00E+001  #DIV/O! 0.00E+00] 0.00E+00.  #DIV/O! :
2.50E+02! 2.50E+02: 1.00] 2.73E-22i 261E-22[ 1.05 b
5.00E+02; 5.00E+02; 1.00] 714622 2.61E-22 2.74 P ¢ >/

| 750Ev021 7.50E+02! 1.000 299E-21; 2.61E-22 11.49 = 5 LI

___ 1.00E+03; 1.00E+03' 1.000  9.25E-21] 261E2% 35.51 |
1.25E+03! 1.25E+03! 1001  4.50E-20i 2.61E-2 172.52 |
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1.50E+03] 1.50E+03! 1.00]  8.08E-20; 2.61E-22] 309.98 i |
1.75E+03] 1.75E+03] 1.00]  1.17E-19] 2.61E-22 447.43 P \
200E+03| _ 2.00E+03] 100 154E-19] 26122 so03| | &
2.25E+03| 2.25E+03 1.00]  3.09E-19] 261E-22] 1187, 7% Af 7
2.50E+03] 2.50E+03! 1.00]  4.66E-19, 4.66E-19] 1.00] P |
2.75E+03] 2.75E+03] 1.00] 6.23E-19] 6.23E-19! 100 T :
3.00E+03] 3.00E+03] 1.00]  7.84E-19 7.84E-19] 1.00] :
3.25E+03] 3.25E+03] 1.00/  1.20E-18 1.20E-18] 1.00] I
3.50E+03/ 3.50E+03] 1.00]  1.62E-18| 1.62E-18] 1.00] |
3.75E+03] 3.75E+03] 1.00]  2.04E-18] 2.04E-18! 1.00]
4.00E+03] 4.00E+03| 1.00]  247E-18| 2.47E-18] 1.00] I
4.25E+03] 4.25E+03] 1.00  3.33€-18! 3.33E-18| 1.00 i
4.50E+03] 4.50E+03] 1.00]  4.21E-18| 4.21E-18] 1.00] !
4.75E+03] 4.75E+03)| 1.00/  5.08E-18] 5.08E-18] 1.00 ‘
5.00E+03| 5.00E+03| 1.00]  5.97E-18] 5.97E-18] 1.00; ]
5.25E+03] 5.25E+03] 1.00]  7.53E-18 7.53E-18] 1.00 ! |
5.50E+03] 5.50E+03] 1.00]  9.09E-18] 9.09E-18! 1.00° I :
5.75E+03] 5.75E+03] 1.00]  1.07E-17] 1.07E-17| 1.001 | !
6.00E+03! 6.00E+03| 1.00/ 123617 1.23E-17] 1.00 | |
6.25E+03] 6.25E+03 1.00]  1.48E-17] 1.48E-17| 1.00] ‘
6.50E+03| 6.50E+03| 1.00]  1.73E7] 1.73E-17 1.00 | :
6.75E+03] 6.75E+03] 1.00]  1.98E-17] 1.98E-17] 1.00] | J
7.00E+03, 7.00E+03] 1.00]  2.24E-17 2.24E-17| 1.00] \ |
7.25E+03] 7.25E+03] 1.00] 2.62E117 2.62E-17! 1.00! ; 1
7.50E+03] 7.50E+03] 1.00)  3.00E-17] 3.00E-17| 1.00 | i
7.75E+03] 7.75€+03 1.00] " 3.39E-17] 3.39E-17| 1.00] ! ]
8.00E+03| 8.00E+03] 1.00]  3.78E-17 3.78E-17] 1.00] | |
8.25E+03 8.25E+03] 1.00] 4.32E-17 4.32E-17 1.00! !
8.50E+03] 8.50E+03] 1.00]  4.86E-17| 4.86E-17 1.00, ‘
8.75E+03! 8.75E+03! 1001  541E-17] 5.41E-17: 1.00 i |
9.00E+03] 9.00E+03] 1.00] 5.97E-17 5.97E-17] 1.00; | !
9.25E+03 | 9.25E+03] 1.00]  6.71E-17] 8.71E17 1.00] : “
9.50E+03] 9.50E+03] 1.00]  7.46E-17] 7.46E-17| 1.00, | J
9.75E+03' 9.75E+03' 1.00/  B.21E-17 8.21E-17| 1.00] ! i
1.00E+04] 1.00E+04] 1.00]  3.27E-18 3.27E-18 1.00! f |

BI210 [BI210 | #VALUE! [BI210 i #VALUE! #VALUE! 41 URANIUM- U238

0.00E+00! 0.00E+00] #DIV/0! |  0.00E+00! 0.00E+00]  #DIV/Q! | ! ]
2.50E+02| 2.50E+02] 1.000  1.77E-27 1.77E-27] 1.001
5.00E+02| 5.00E+02| 1.00]  3.83E-27 3.63E-27! 1.00! g [
7.50E+02] 7.50E+02] 1.00]  5.49E-27] 549E-27 _1.0Q T
1.00E+03] 1.00E+03| 1.00]  8.66E-21) 7.35E-27| [1178367.34 o /
1.25E+03] 1.25E+03; 1.00] 4378200 8.21E-27 | 4745357.80 &
1.50E+03| 1.50E+031 1.00]  7.88E-20 1.11E-26] | 712195122}
1.75E+03| 1.75E+03| 1.00]  1.14E-19] 1.29E-26' | 8816705.34 ‘
2.00E+03] 2.00E+03] 1.00]  1.50E-19] 1.48E-26/ 10155510.48 [
2.25E+03] 2.25E+03, 1.00]  3.04E-19] 1.67E-26/ [18252262.25 ! |
2.50E+03] 2.50E+03! 1.001  4.59E-19' 4.59E-19] 1.00! i
2.75€+03] 2.75E+03] 1.00]  6.13E-19 6.13E-19! 1.00; 3
3.00E+03| 3.00E+03| 1.00]  7.71E-19] 7.71E-19; 1.00 i
3.25E+03, 3.25E+03! 1.00]  1.18E-18] 1.18E-18] 1.00!
3.50E+03] 3.50E+03| 1.00!  1.60E-18] 1.60E-18i 1.00! |
3.75E+03] 3.75E+03] 1.000  2.01E-18; 2.01E-18] 1.00 1
4.00E+03] 4.00E+03] 1.00]  2.44E-18] 2.44E-18 1.00 ‘ 1
4.25E+03! 4.25E+03] 1.00;  3.30E-18| 3.30E-18 1.00, \’ !
4.50E+03] 4.50E+03] 1.001  4.16E-18] 4.16E-18] 1.00 i $
4.75E+03] 4.75E+03 100 5.03E-18’ 5.03E-18] 1.00: 1 ‘
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5.00E+03] 5.00E+03] 1.00]  S.91E-T8| 5.91E-18’ 1.00] y |
5.25E+03| 5.25E+03] 1.00]  7.45E-18] 7.45E-18] 1.00; ‘ j
5.50E+03] 5.50E+03| 1.00]  9.00E-18] 9.00E-18] 1.00] | |
5.75E+03] 5.75E+03| 100/  1.06E-17] 1.06E-17] 1.00 | {
6.00E+03] 6.00E+03] 100 1.21E-17] 1.21E-17] 1.00! | !
6.26E+03/ 6.25E+03] 1.00]  1.46E-17] 1.46E-17] 1.00] j |
6.50E+03| 6.50E+03] 100 1.71E17] 1.71E-17] 1.00] ! |
6.75E+03] 6.75E+03] 1.00]  1.97E-17] 1.97E-17 1.00] | |
7.00E+03| 7.00E+03] 1.00] 2226171 2.22E-17] 1.00] ; |
7.25E+03] 7.25E+03] 1.00]  2.60E-17] 2.60E-17; 1.00] | |
7.50E+03] 7.50E+03 1.00]  2.98E-17| 2.98E-17 1.00] | !
7.75E+03] 7.75E+03] 1.00]  3.36E-17| 3.36E-17! 1.00 ! !
8.00E+03] 8.00E+03| 1.00]  374E17) 3.74E-17! 1.00! | (
" "+ 8.25E+03] 8.25E+03] 100/ 4.28E-17] 4.28E-17' 1.00; ! |
8.50E+D3|. . 8.50E+03 1.00]  4.82E-17] 4.82E-17, 1.00° E |
8.75E+03] 8.75E+03] 1.00]  5.37E-17! 5.37E-17/ '1.00! | ]
9.00E+03| 9.00E+03] 1.00]  5.92E-17] 5.92E-17| 1.00! | i
9.25E+03] 9.25E+03] 1.00]  6.66E-17] 6.66E-17 Tgn [ |
9.50E+03| 9.50E+03] 1.00[  7.40E-17) 7.40E-17 1.001 ‘ ;
9.75E+03| 9.75E+03| 1.00]  8.14E-17] 8.14E-17] 1.00; | |
1.00E+04] 1.00E+04| 1.00]  3.24E-18] 3.24E-18] 1.001 j |
PO210 PO210 { #VALUE! 'PO210 | #VALUE! | #VALUE! 41'URANIUM- 1238
0.00E+00| 0.00E+00! #DIV/Ol | 0.00E+00! 0.00E+00]  #DIV/0! | J
2.50E+02 2,50E+02 1.00/  1.02E21] 1.02E21_¢  1.00 i !
5.00€+02 5.00E+02] 1.00]  1.02E-21] 1.02E-21, [ 1.00 | {
7.50E+02] 7.50E+02] 1.00]  1.02€-21] 1.02E-21 | j
1.00E+03/ 1.00E+03] 100/  2.58E-21] 1.02E-21 2.5§ | |
1.25E+03] 1.25E+03 1.00]  1.52E-20] 1.02E-21 14.94) R el
1.50E+03 1.50E+03] 1.00]  2.78E-20] 1.02E-21 2134 g L PO
1.75E+03] 1.75E+03] 1.00]  4.04E-20; 1.02E-21 39.7 =yl
2.00E+03| 2.00E+03, 1.00]  5.32E-20] 1.02E-21] 52.38 [ 77
2.25E+03] 2.25E+03] 1.00]  1.15E-19] 1.02E-21; 113.39 [ |
2.50E+03 2.50E+03] 1.00]  1.77E-19 1.02E-21] 174.51 ] |
| 2.75E+03] 2.75E+03! 1.00]  2.39E-19| 1.02E-21] 235.63 | !
3.00E+03] 3.00E+03| 1.00]  3.02E-19] 1.02E-21 297.44 | |
3.25E+03] 3.25E+03| 1.00]  4.79E-19] 4.79E-19] TO0! j Q
3.50E+03; 3.50E+03] 1.00]  6.56E-19] 6.56E-19] 1.00] 1
3.75E+03] 3.75E+03 1.00]  8.33E-19 8.33E-19 1.00] [ !
4.00E+03] 4.00E+03] 1.00{  1.01E-18 1.01E-18, 1.00 \ |
4.26E+03! 4.25E+03| 1.00]  1.39E-18] 1.39E-181 1.00] i I
4.50E+03| 4.50E+03] 1.00]  1.78E-18] 1.78E-18] 1.00] ! I
4.75E+03] 4.75E+03] 1.00[  2.16E-18) 2.16E-18| 1.00] | i
5.00E+03] 5.00E+03] 1.00]  2.55E-18 2.55E-18| i 1.00 ' ‘
5.25E+03,] 5.25E+03] 100 3.25E-18 3.25E-18] &4.90] } ]
5.50E+03] 5.50E+03| 1.00|  3.95E-18] 3.95€-18} 1.00! | |
5.75E+03] 5.75E+03] 1.00]  4.65E-18] 4.65E-18! 1.00! ] |
6.00E+03| 6.00E+03] 1.00]  5.36E-18] 5.36E-18] 1.00; } !
6.25E+03] 6.25E+03! 1.00  6.51E-18. 6.51E-18] 1.00/ I i
6.50E+03| 6.50E+03] 1.00]  7.67E-18] 7.67E-18! 1.00; ;
6.75E+03] 6.75E+03| 1.00[  8.83E-18] 8.83E-18 1.00! | |
7.00E+03; 7.00E+03] 1.00  1.00E-17] 1.00E-17] 1.00 : ‘
7.25E+07%] 7.25E+03 1.00  1.18E-17| 1.18E-17] 1.00; | |
7.50E+03 7.50E+03] 1.00]  1.35E-17| 1.35E-17] 1.00] ; |
7.75E+03] 7.75E+03] 1.00]  1.53E-17] 1.53E17] 1.00° i ;
8.00E+03] 8.00E+03; 1.00]  171ET 1.7T1E17] 1.00] | |
8.25E+03 8.25E+03] 1.00]  1.96E-17] 1.96E-17: 100\?* !
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9.50E+03

1.00]

9.75E+03 9.75E+03] 1.00]  3.78E-17 3.7BE-17] 1.00]

1.00E+04 1.00E+04] 1.00]  6.75E-19 6.75E-19) 1.00.
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