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When the supernate contents of tank 241-AN-106 are completely emptied from the tank, and
as program fur ng and priorities allow, the sludge heel in the tank should be auger sampled
to complete the safety screening of the tank contents. Completion of t safety screening of
the tank heel will confirm the safety status of the tank.
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STATISTICAL RESULTS FOR DOUBLE-SHELL TANK 241-AN-106
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APPENDIX B
STATISTICAL RESULTS FOR DOUBLE-SHELL TANK 241-AN-106"

B.1 INTRODU TION

Appendix B provides the mean concentration and its associated variability for weight percent
water, density, and TOC for the eight grab samples from tank 241-AN-106. This appendix
also provides an analysis of variance (ANOVA) that shows the dependence of sample dose
rate on sam] : depth.

The eight grab samples (bottle-on-a-string) were taken from each of two risers at specified
depths. Dose rates were determined on these s.__les in the field prior to shipment to the
222-S Laboratory where the samples were chemically analyzed. Table B-1 shows the sample
numbers, sample elevation, and analytical results for the samples. Analysis of variance
techniques were used to analyze the following three properties of the samples: weight
percent water, density, and TOC. Table B-2 summarizes the results from the ANOVA
analysis and includes the mean concentration and its associated variability for the three
properties. Section B.4 presents the sample dose rate data and the ANOVA for those data.

'This appendix is adapted from Cromar (1996).
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B.2 STATISTICAL ANALYSIS FOR PERCENT WATER, DENSITY, AND TOC

A crossed-effects statistical model (Snedecor and Cochran 1980) was used to describe the
structure of the data as follows.

where i =1,2,j=1,2,3,4,k=1,2

Yix = laboratory result from the k® duphcate of the J"‘ depth of the i* riser from
' the tank

I = the grand mean

R, = the effect of the i* riser
D; = the effect of the j® depth
RD

= the interaction of the i® riser with the j® depth

-

Ay = the analytical variability associated with the k® duplicate in the j* depth
from the i® riser.

Analysis of variance techniques were used with the above model to analyze the data. The
variables R;, D;, and RD; were assumed to be random effects. It is assumed that R;, D

RD;, and Ay are uncorrelated and normally distributed with means zero and variances o’(R),
o’(D), o’(RD), and ¢’(A), respectively. Estimates of ¢’(R), o*(D), ¢*(RD), and ?(A) were
obtained using restricted maximum likelihood estimation (REML) techniques. This method
applied to variance component estimation is described in Harville (1977). The statistical
analysis package S-PLUS? was used to obtain the REML results (Statistical Sciences 1993).

25-PLUS is & registered trademark of MathSoft, Inc., Cambridge, Massachusetts.

=5




WHC-SD-WM-ER-569 Rev. 0

Because TOC analyses were not performed on all the samples (only one depth per riser), the
statistical model for the ANOVA changes. The statistical model that describes the structure
of these TOC data is as follows. '

Yii=p'+Li+Aii! l=1’2sj=1s2

where y; = laboratory result from the j* duplicate of the i* location from the tank
I = the grand mean
L, = the effect of the i location

>
|

the analytical variability associated with the j® duplicate from the i®
location

The location variable L; is assumed to be a random effect. In addition, L; and A; are
assumed to be uncorrelated and normally distributed with means zero and variances o*(L) and
o’(A), respectively. Estimates of o’(L) and ¢?(A) were obtained using REML techniques.
This method applied to variance component estimation is described in Harville (1977). The
statistical analysis package S-PLUS® was used to obtain the REML results (Statistical
Sciences 1993).

B.3 RESULTS FOR PERCENT WATER, DENSITY, AND TOC

The estimate of the mean concentration, f, and the standard deviation of the mean, &;, were
obtained from the ANOVA results. For the weight percent water and density data, the
standard deviation of the mean, g;, is the square root of a linear combination of the variance
estimates 02(R (D), oZ(RD), and o*(A). For the TOC data, the standard deviation of the
mean, d;, is the square root of a linear combination of the variance estimates oz(L) and
az(A) The mean concentration and the relative standard deviation of the mean, in percent,
ted in Table B-2. The relative standard deviation of the r n, in per 1, is 100 ¢
the standard deviation of the mean divided by the 1.

The variance components determined from the ANOVA are listed in Table B-3. An F-Test
was performed to determine whether each variance component (*(R), ¢*(D), 0*(RD), and
o?(L)) was significantly different from zero. The statistical tests use the mean square terms
from the ANOVA results. The p-values are the attained level of significance of the statistical
test. A p-value less than 0.05 indicates that the variance component is significantly different
from zero at the 0.05 level of significance. If the variance component is significantly
different from zero then the mean analyte concentrations are significantly different from each
other. The p-values from the F-Tests are shown in Table B-4. The ANOVA tables with the
expected mean squares for the three sample properties are shown in Tables B-5 through B-7.
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