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Statistical Basis of Recommendations







Statistical Basis of Recommendations

The following discussion explains how the recommended number of additional samples
contained in Table 5-1 of the report were obtained.

In general, the AOC and Reference Area 1 recommendations reflect the minimum
number of additional samples that are required to achieve a power of at least 80% to detect a
difference of 100%. The “power” is the chance that the statistical means comparison will lead to
a “statistically significant” conclusion that the site mean really exceeds the reference mean by a
certain amount. A requirement of “80% power to detect a 100% difference” means that if the
site mean is twice the reference mean (100% greater), investigators must be 80% certain that the
test will lead to the correct conclusion. The computations performed to determine the required
sample size assumed that the significance level of the test is 0.05.

Note that the power requirements used for recommendations are slightly relaxed from
those stated in the sampling plan (i.e., in the sampling plan, sufficient power to detect a differ-
ence of 50% was the stated goal). However, the number of samples required to achieve sufficient
power for a 50% difference was considered unreasonable for most areas, so the requirements

were relaxed somewhat.

Power is a function of the variability in the data, the sample size, and the difference to be
detected. Tables J-1 and J-2 show power calculations under various scenarios for surface soil and
subsurface soil, respectively. For each AOC and depth, the relative standard deviations
(RSD=standard deviation relative to the mean) for inorganic compounds that exceeded RBSLs
were examined. A representative RSD was used as the variability estimate in all power calcula-
tions for a given AOC and depth. Power calculations are shown for various combinations of
reference and AOC sample sizes. The power to detect an increase of 50%, 100%, and 150%
above the reference mean was computed for each sample size combination. For example, for
surface soil at the Child Development Center, if 6 reference samples and 8 site samples are avail-
able, then the power to detect an increase of 50% is 0.15. The power to detect an increase of
100% is 0.33, and the power to detect an increase of 150% is 0.49.



Table J-1

Recommended Surface Soil Sample Sizes

N for Reference 6 12
NforAOC| 8 (12 {16 | 8 | 12 | 16
Percent
AOC Increase® Power®
Child Development 50% 0.17] 0.18] 0.20
Center 100% 0.39| 0.42] 0.45
150% 0.57| 0.62] 0.66
Elementary School 50% 0.17{ 0.18] 0.20
100% 0.39| 0.42} 0.45
_ 150% 0.57] 0.62] 0.66| 0.
Tower Housing Area 50% 0.32} 0.36 0.47| 0.52
100% 0.71{ 0.75 0.88| 0.92
150% 0.90{ 0.93 0.98] 0.99

J-2




. Table J-2
Recommended Subsurface Soil Sample Sizes
3 6 12
N for Reference
N for AOC a | 8 | 12 ] 16 a4 [ 8 [ 12 ] 16 a | 8 [ 12 [ 16
Percent
AOC  Increase’ Power”
Child 018l 0211 022] 019 o028 o032 036 025 047 0.52
Development 042l 048] o052] o044] o062 071 075 058 0.88 0.92
Center 062l o069 o073 o064 083 o090 093 079 0.98 0.99
Elementary 008 o008 o0o09] o008 o010 o011 o012 009 0.I3[ 0I5 '
School 014l o016l 017 o015| o21] o24] o026] o019 028 035
020l 023 o0zl o022 031 o036 o040 028 043 052 08
Tower 0.18] 021 022] 019 028 032 036 0.25 047] 052
Housing 042] o048 o052 o044 o062 o071 075 058 0.88 0.92
Area 062l o069 o073 o064] 083 o090 093] 079p 088 098 0.99

a The Percent Increase is the percent by which the AOC mean is assumed to exceed the reference mean (e.g., for percent increase
of 50%, the AOC mean is 1.5 times the reference mean).

. b Assuming that the AOC mean exceeds the reference mean by the amount indicated in the Percent Increase column, the power is
the probability that the means comparison will produce the correct conclusion (i.e., that the AOC mean is significantly greater
than the reference mean). A one-sided t-test at the 0.05 significance level is assumed. For each AOC, a representative variability
for the metals was used in the power calculation.

The lightly shaded blocks indicate the number of samples available after the first soil sampling round. The more darkly shaded
blocks indicate the recommended total numbers of samples. The recommendations are: 6 more surface and 9 more subsurface
samples from the reference area; 8 more surface and 4 more subsurface samples from the Child Development Center; 8 more
surface and 12 more subsurface samples from the Elementary School; and 4 more subsurface samples from the Residential
Towers.









