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For use of readers who prefer to use International System (SI) units, rather

than the inch-pound terms used in this report, the following conversion
factors may be used:

Multiply inch-pound unit By To obtain metric units
foot (ft) 0.3048 meter (m)

acre 0.4047 square hectometer (hm2)
mile (mi) 1.609 kilometer (km)

microcuries per

Titer (pCi/L) 37000.0 becquerel per Titer (Bq/L)

National Geodetic Vertical Datum of 1929 (NGVD of 1929): A Geodetic datum

derived from a general adjustment of the first-order level nets of both the

United States and Canada, formerly called "Mean Sea Level."







RECORDS OF WELLS AND CHEMICAL ANALYSES OF WATER FROM WELLS FOR THE PERIOD
JUNE 13, 1984 TO DECEMBER 4, 1986 AT THE MAXEY FLATS RADIOACTIVE
WASTE DISPOSAL SITE, KENTUCKY

By Mark A. Lyverse

ABSTRACT

Lithologic data are presented for 113 wells drilled at the Maxey Flats
Radioactive Waste Disposal Site for the period June 13, 1984, to December 4,
1986. Water levels, tritium concentrations, and specific conductances are
also presented for wells yielding sufficient water for measuring and sampling.
At least one sample was collected from most wells for the determination of
gross alpha and gross beta activity. These activities and the results for
some other radionuclides are also presented.

INTRODUCTION

The purpose of this report is to assemble basic data collected from wells
drilled at the Maxey Flats Radioactive Waste Disposal Site between June 13,
1984, and December 4, 1986. Location of the site is shown in figure 1 and
well locations and identification numbers are shown in figure 2. Well data
are presented in table 1, and water level and chemical quality data are
presented in table 2.

Most of the data presented in this report were collected by the U.S.
Geological Survey as part of the continuing investigation of ground-water
conditions at the disposal site. This investigation is being conducted in
cooperation with the Kentucky Natural Resources and Environmental Protection
Cabinet (KNREPC). Some data included in this report were also collected by
the Kentucky Cabinet for Human Resources and the KNREPC site custodial
contractor (Westinghouse Energy System).

DESCRIPTION OF THE AREA AND BRIEF SITE GEOLOGY

Maxey Flats is in Fleming County and is part of the Knobs physiographic region
of Northeastern Kentucky (fig. 1). The site consists of approximately 280
acres of State land. About 40 of these 280 acres are designated as a
restricted area and access is controlled for the purpose of radiation
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protection. Within the restricted area approximately 25 acres have been used
for the disposal of Tow-level radioactive wastes. The site is on a flat-
topped ridge about 300 to 400 feet above the surrounding valleys.

Mississippian and Devonian rocks that underlie the Knobs region are
predominately shales, sandstones, and siltstones. All radioactive wastes were
buried in the regolith at depths of less than 45 feet. Two sandstone beds
were mapped in the regolith by McDowell and others in 1971. These beds were
called the upper and lower sandstone beds. One bed (upper sandstone bed) is
approximately in the middle, and the other (lower sandstone bed) is at the
base of the regolith. Altitudes at the top of these beds and thickness of
each bed (where known) are presented in table 1. A1l information from wells
that is contained in this report is from the regolith.

GROUND-WATER SAMPLING

Wells were sampled using a peristaltic pump or by the bailer method. Usually
a 60 ml sample was removed from the borehole. An attempt was made to obtain
data from all 113 wells. In some cases, measuring water levels and sampling
was not possible because of insufficient water within the well.

Sampling frequency varied among wells. Those wells having high levels of
tritium (>0.003 microcuries per milliliter) and nearby wells were sampled
every 4 to 5 weeks. Other wells were sampled quarterly or semi-annually.

LABORATORY ANALYSES

Concentrations of sampled constituents are Tisted in table 2. Analyses were
completed at either the Kentucky Cabinet for Human Resources laboratory in
Frankfort, Kentucky, or by the KNREPC custodial contractor laboratory at the
burial site. Procedures for sample analyses follow and are adapted from
Westinghouse Energy Systems.

Tritium Oxide

A Tiquid aliquot of the sample is distilled and a portion is combined with a
scintillation cocktail for analyses performed by the Kentucky Cabinet for
Human Resources. The sample is then counted for 100 minutes in a liquid
scintillation spectrometer. The liquid aliquot is filtered with a 0.45 micron
filter for analyses performed by the KNREPC site laboratory.

Total Gross Alpha and Gross Beta Analysis

A portion (generally 30-50 ml) of a sample is evaporated to dryness and plated
onto a 2-inch stainless steel prepared planchet for counting. The planchet is
counted for 50 minutes for beta and alpha in a low-background gas-flow
proportional counter. Results are corrected for detector efficiency,
background and sample self-absorption, and the activities are calculated.
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Fence.
_____ Dirt road or gravel
covered area.

° Well.

Wells 1-8 drilled in
1963. Wells 1E-14E
drilled in 1973 (note:
8E located off map).
Wells UB1-UB4 drilled
in 1977. Welis UC1,
UC2, UD1 constructed
in 1983. Wells UE1-
UE11 and N2B were

drilled in 1984 (UE4-

UE6 and UE10 were

never cased and are

now filled in with soil).

Wells UF1-UF49 and

UG1-UG19 drilled in

1985. Well UF7

removed for pond

construction in 1985.

‘Wells U11-UI10, UJ1-

UJ8 and UK1-UK6

drilled in 1986.

4 Hot Wells 1-8. Steel
casings containing
high specific—-activity
wastes, and capped
with concrete.

UGF]and M.merous wells suc—
Ul wells 1-1 oroundqng center well.

10 Trench number. Line

represents approximate
center line of trench.

Wells UH 1-UH® located
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northeast of edge of map.

1({) [+] 190

8

SCALE

and trench and well locations.

40 500 FeeT



Gamma Emitting Radionuclides

The prepared sample (from alpha/beta analysis) is placed on a 1ithium-doped
germanium diodide detector which is contained in a shielded low-background
counting chamber. A gamma emission spectrum is developed for each sample.
The gamma characteristic energies are evaluated to determine which particular
radionuclides are present and a computer converts digital data to a video
displayed spectrum and calculates concentrations of activity.
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