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Upper Tolerance Limits (UTLs) are selected to correspond to the upper 95% confidence limit on the
95th quantile of the background distribution. Regional data for Indiana and Ohio have been used as
background data for radionuclides and chemicals in surface soil. The data for radionuclides are taken
from a report by Myrick, et al. (1981) and are presented in Attachment I. Regional data for fission
products (e.g., Cs-137) and activation products are not available, and UTLs for such radionuclides are
assumed to be zero until site-specific background measurements are available. The data for chemicals
are taken from the U.S. Department of Interior Geological Survey Report (1981) and are presented in
Attachment I1.

The data for radionuclides are summarized in Table 1.

Table I
BACKGROUND DATA FOR RADIONUCLIDES IN SURFACE SOIL
Frequency Range of Arithmetic: Distribution UTL*
Radionuclide of Values Mean Type (pCi/g)
Detection (pCi/g) (pCi/g)
Ra-226 14/14 0.81-2.5 1.41 Lognormal 2.230
Th-232 14/14 0.71-1.5 1.05 Lognomal 1.475
U-238 14/14 0.76-2.2 1.36 Lognormal 2.109

“The use of four significant figures is not intended to imply a high degree of precision or accuracy, but rather to present
results as calculated for future comparisons.

Determination of the distribution type was made in accordance with the methodology presented in
Section 4.0 of the RI/FS Risk Assessment Work Plan Addendum, February 1992. The data for each
radionuclide suggest that either a normal or lognormal distribution can be assumed, but a lognormal
distribution is more appropriate for these data. ’

The UTL for each radionuclide given in Table I is calculated from the regional data as (Gilbert 1987):

UTL =% %
where

Zlnx

~“ |
i
N |-

such that ¢ is the geometric mean,



Z = 1.645 (95% confidence limit for one-tailed test)
(Pearson and Hartley l96§ O 6

and
Sy= ! E(y——)z
n-1
such that ¥ is the geometric standard deviation.

If a normal distribution had been assumed for each radionuclide, the UTL is calculated to be (EPA
1989):

Radionuclide UTL (pCi
Ra-226 2.613
Th-232 : 1.668
U-238 2.368

But, as stated previously, the lognormal distribution is more appropriate for these data.

It is assumed that the radioactive progeny of these radionuclides are in secular equilibrium whereby
the UTLs are as follows:

Radionuclide UTL (pCi/g)
Thorium Ra-228 1.475
Series Ac-228 1.475
Th-228 1.475
Ra-224 : 1.475
Uranium Th-234 2.109
Series Pa-234 2.109
U-234 2.109
Th-230 2.109
Uranium Po-218 ' 2.230
Series Pb-214 2.230
below Rn-222 Bi-214 2.230
Po-214 2.230
Pb-210 _ 2.230
Bi-210 2.230
Po-210 2.230

It is also assumed that uranium-235 occurs at its natural isotopic abundance (0.72% by mass) in
background soil. The UTL for uranium-235 and each selected progeny (Th-231, Pa-231, Ac-227) is
equal to 0.097 pCi/g.

The data for chemicals in surface soil are summarized in Table II. UTLs are calculated according to
the referenced methodology for the appropriate distribution type.

2 2



BACKGROUND DATA FOR CHEMICALS IN SURFACE SOIL

Table IT
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Frequency Range of Arithmetic Dist UTL
Chemical of Values Mean®
SR Detection® - - |- - - (mg/kg) - - - |- (mgkg)- | -

Aluminum 24024 15000-100000 52500 normal 108200.
Arsenic 2424 3.6-27.00 9.98 lognormal 205
Barium 24724 300.-700. 483. normal 815.
Beryllium 8124 <1.00-2.00 1.56 normal 215
Cadmium 15/15 1.00-11.00 2.67 normal 11.1
Calcium 24724 1100-160800 15700. lognormal 41300.
Chromium 24024 15.0-100. 513 normal 103.
Cobalt 24/24 3.00-20.0 11.7 normal 214
Copper 2424 7.00-70.0 27.6 lognormal 58.6
Iron 24724 10000-50000 24600. lognormal 46200.
Lead 23124 <15.0-30.0 215 normal 313
Magnesium 24/24 1500-30000 6460. lognormal 15900.
Manganese 24124 150.-1000 53s. lognormal 1140.
Mercury 24024 0.030-0.590 0.13 lognormal 0292
Molybdenum 11724 <3.00-7.00 555 normal 8.85
Nickel 24124 7.00-50.0 21.8 lognormal 334
Potassium 24/24 11800-25100 17100. lognormal 23800.
Selenium 2124 <0.100-1.20 052 normal 1.17
Silver 6/6 0.700-5.00 2.78 normal 8.03
Sodium 23/23 5000-10000 7520. normal 11400.
Vanadium 24124 20.0-150. 813 normal 172
Zinc 24/24 25.0-113. 62.7 lognormal 113.

“Regional data for Ohio and Indiana except for cadmium and silver, which are natonal data.
*Arithmetic mean of the detected values.

The UTLs presented for radionuclides and chemicals are also assumed for subsurface soil and

sediment. UTLs for other constituents and/or other media are generally based on site-specific data
rather than on regional data. A sampling and analysis program is currently underway to determine
site-specific UTLs to replace regional-values.
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Attachment I

BACKGROUND LEVELS FOR RADIONUCLIDES IN SURFACE SOIL!

Table 25. Background radiation levels and nuclide concentrations in surface soil samples in
the Stats of Ohfo

.

A extarnal Nuclide concentration §n
verege surface sotl 1/

Sample
designation Description of sample locaticn rate (uR/A)y 228y 23y, tasy -

Ol-1 Rest aresa on S side of [-71, ~16 kn 9.2 2.520.16 o. .
S of Columbus, Ohfo, at mile marker 92 neo. 2.2

OH=2 Approx. 51 km N of Columbus, Ghfo, at 7.1 1.52£0.12 0.7420.60 1.3
rest stop on § side of I-71

043 Approx. 21 ka € of Wickliffe, Ohio, at 9.2 1.120.08 112010 1.2
rest stop on § side of [-90

OH~4 Approx. 8 km § of [-70, at intersection e 2.0¢0.18 . .
of Nwy 13 and 188, near Thornville, Ohfo 102016 1.7

oH=5 SE corner of intersection of [-77 and n 1.3£0.12 152020 1.5
Hwy 821, at Macksburg, Ohfo R

OH~6 Rest ares on € side of I-77,~16 km 8.2 19£0.16 1.12£0.24 1.6
S of 1-70, near Buffalo, Ohfo .

OH=7 SW corner of intersection of I-70 and 8.8 1.5£0.16 1.520.18 1.7
Hwy 9, S of St. Clairsville, Ohto .

OH-8 ¥ side of [-475, between Hwys 20 and 2, 5.1 0.81 £ 0.04 0.80-% 0.02 0.76
in W Toledo, Ohio

OH-9 Rest stop on W side of [-75, just § 4.9 1.3£0.08 0.9320.06 1.2
of Findlay, Ghio

OH-10 W side of I-75, just S of Hwy 67 4.8 1.520.06 1.02£0.06 1.4
exit, € of Wapakoneta, Chio

OH=11 W side of [-75, ~0.4 ka N of inter- 2.8 1.220.0¢ 0.99%0.06 0.96
section with Hwy 571, near Tipp City,
Onhfo

OH-12 W side of [-75, just N of intersection 4.8 1.020.04 0.98¢0.04 0.8

with Hwy 122, £ of Middletown, Ohfo

Exoosun rate determined from J to 4 measurements at each location using a "Phil” tube as described in

Appenaix [.

bstandard deviation of 229Ra and 232Th measurements are given as the 2a value. Ervor in the 238y
seasuresents are <SX (20).

“No data odtained.

Table 12. Background radiation levels and nuciide concentrations in surface soil samples in
the State of Indiana

Nuclide concentration jn

Sample A;:'_.‘g‘&;:::::' surface soil (pCi/g)i’
designation Description of sample location rate (uR/h)2 228Ra 2321H 238y
IN-1 SE corner of intersection of I-64 6.0 1.0+£0.08 1.1:0.10 1.1

and Hwy 161, in edge of woods

IN-2 SE corner of intersection of I-64 7.1 1.1£0.06 1.2:0.08 1.4

and Hwy 66, next to graveyard

%Exposure rate determined from 3 to 4 weasurements at each location using a “Phfl* tube as
described in Appendix I.

bstandard deviation of 22%Ra and 232Th measurements are given as the 20 value. Error in the
238y geasurements are <5% (20).

3061

! Myrick, T.E., B.A. Berven, and F.F. Haywood, November 1981, State Background Radiation

Levels: Results of Measurements Taken During 1975-1979, ORNL/TM-7343, Oak Ridge Natlonal
Laboratory, Oak Ridge, Tenn&ssee.
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Attachment I1

BACKGROUND LEVELS FOR CHEMICALS IN SURFACE SOIL
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