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The Boorum & Pease® Quality Guarantee

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

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

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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3/5/99
Note to: Bill Murphy
Bret Leslic
From: Richard Codell

Subject: Correlation of solubilities

I took the solubilitics provided by Bill Murphy from multiple rons of EQ3/EQ6 and
determined correlations among them. If there were correlations, then this should be built into
the sampling in the TPA code 30 that a change in ane clement was reflected in changes in the
other elements.

Figures 1 and 2 are scatter plots for the raw solubilities and the logarithms of the solubilities,
respectively. The logarithms show any comrelations more clearly.

Figures 3 and 4 are the Pearson “r" correlation factors for the aw solubilities and the
logarithms of the solubilities, respectively. Also included are probability factors for each r
mall hypothesis that two variables are uncorrelated, and if the number of samples N is large,
that r will be imately normally distributed with a mean of zevo and a standard
deviation of 1/YN. The probability that the absolute value of r is greater than zero is:

extc (|z|yN73)

A small value indicates that the corvelation is high. This statistical test may not always be
appropriate for the corrclations here becsuse the number of samples is on the order of 100,
and in some cases smaller. It also might not be useful unless there is a straight line
carrclation between two solubilities or their logs. The scatter plots in Figures 1 and 2 show
that in some cases the correlations are not linear. I used the probability criteria to specify
which correlations were significant and circled them in Figures 3 and 4.

The next step would be to include the significant correlations into TPA runs. It appears therc
are clearer comrelations for the logs of the solubilities, but I am not sure how to include them
into the sampling routine since the log solubility is not the one being sampled. From an
inspection of the results, it does not appear that the correlations would make a great
difference at 10,000 years since those doses are dominated by radionuclides such as iodine
and technicium. For 50,000 years, neptunium, americium and uranium take on greater
importance U . but the only likely correlstion that appears in these resuits would be Np-Am and
Am-UQ,. A

1 will do more when 1 return an March 1S, 1999.
Dick Codell
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MAR-@5-1999 12:@9 NRC NSS

. P.
\\)“ e 7 - COrpyfg VA AR 2 00amesrsry  +u,- &
™ 1% rmn Selph SrTres
_r for caw solubilities
w» M P ;n & ™ v
000 -0.083 -0.0% -0.01 e‘ ﬂg -0.080 Og.m \Jes )

__o.....cuaﬂuna ﬂ-ﬂﬂoﬂ& -0.048 0.000

1.000 -0.048 -0.012 -0.015 0.389 ..e.s -0.
0.092 0.000 0.077 0.207 0.962 0,000 0.736 -0.999 0

rov colubilities
A W ®m P R S
0.951 0.999 0.998(0.010°0.9%R 0.9 :a@ __8.

!.

sggssaasctii SEssyrreER

0.981 0.997 O.749 0.921 0.993 0.9 1.000
0.99% O, 1.000 0.997 0.9% 1.000 1.000 e i .99
0.998 0.997 1V.000 0.99% 0.993 0.995 1.000 0.999 0.928

0.010 0.760 0.997 0.5%“0.000 0.215 0.980 0.977 (5.00946.000 -
0.9%2 0.921 0.9% 0.993 0.
0.969 0.993 1.000 0.995 0.980 0.
0.9%8 0.9% 1.000 1.000 0.977 O.
0.000 0.99% U.999 0.999 0.009 O.
0.986 1.000 0.9%2 0.928 0.000 1.

cerrelation cosfficiaws r for Loy

0.000 -0.200 F’-o 83
-0.041 -0.245 0.1% 0.044 O.
0.000 0.362 u!-eﬁ..a!o.o.!_ ee
0.000 -0.237 0.252 0.043 -0.666 0.797 -0.026 . NS>
0.000 0.073 -0.412 0.0Z8 0.490 -0.347 -0.312 -0, l‘-lAMuJ
0.000 0.000 -0.380 -0.237 1.000 0.000 0.%47 -0.998 O

FEEXERREET

preb for log sslubilities

M W P Pu M sn % ™ uww w
1.000 1.000 1.000 0.952 1.000 1.000 1.000 1.000
0.999 0.005 0.68t 0.349 O0.700 0.972 1.000
. 1.008 0.303 0.957 0.000 0.640 0.213 0.748
1.080 D.999 1. 0.995 C.990 0.99%8 0.990 0.997 0.905
. 0.303 0.99% 0.858 0.607 0.135 0.0%-0.000
0.992 0.481 0.997 ..“/H? 0.987 0.000 0.3 1.000
7.000 0.340 6.000 0.998 0.667 :!/r-:lr 0.9% 0.493 ©.000
1.000 0.700 0.648 0.9%0 0.135 0.000 0.9%6 “0.000 0.252¥0.000
1.000 0.972 0.213 0.9%7 0.09 ©.33 0.448 e.nn.f._.ps '0.000
1.000 1.000 ©0.748 0.905 0.000 1.008 ©.008 0.080 0.00% “0.000
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