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EXECUTIVE SUMMARY

DREIER, R. B., R. O. Kennard, and R. J. Selfridge. 1990. Geologic
Characterization of the Paducah Gaseous Diffusion Plant and
Surrounding Area Determined from Geophysical Logs. 116 pp.

The Paducah Gaseous Diffusion Plant (PGDP), located in Paducah, Kentucky, and
operated by Martin Marietta Energy Systems for the U. S. Department of Energy,
discovered in August 1988 that several private wells, generally north of the plant, were
contaminated with trichloroethylene and/or 997Tc. Presumably, PGDP is the source of both
contaminants, and the most likely pathway for contaminant transport is within a regional
aquifer that underlies the site. However, it is not possible to characterize potential flow
paths and remediate the contamination unti] the geologic setting of the site is determined and
additional well construction information is obtained.

As aresult, it was decided to conduct a geophysical logging project of 25 wells/piezometers
on- and off-site to determine the stratigraphic characteristics of the region. Four types of
geophysical logs were obtained from each well: caliper, natural garnma ray, thermal
neutron, and gamma-gamma density. This report presents the results of the geophysical

logging.

This investigation shows that the gravel and clay facies of the Continental Deposits in the
vicinity of the PGDP can be divided into five lithologic units. These are, in ascending
order; (1) gravel unit, (2) sand/silt transition zone, (3) clay unit, (4) silt/sand unit, (5) and
sand unit. These units are locally covered with loess and have subsequently been covered
in places with fill. The gravel unit and overlying sand units have the greatest potential for
transmitting fluids. The sand units are thickest and most continuous in the immediate plant
arca. However, the sands thin considerably and locally pinch out to the north in the
direction of the Ohio River. Cobble beds within the gravel show either enhanced or
reduced porosity characteristics; without the geophysical data, differentiating between these
porosity changes would be difficult.

This study shows that geophysical logging can be very useful for determining lithologic
sequences in the vicinity of PGDP. The logs can (1) differentiate gravels, sand, silt, clay,
loess and fill; (2) indicate a gradational or abrupt transition between lithologic types; (3)
provide a continuous downhole record of the geology; (4) delineate high- and low-porosity
zones within the regional gravel aquifer; and (5) substantiate or provide some well
construction data. If additional lithologic information is required from areas not covered by
this study, follow-on geophysical logging in wells located in these areas would be
appropriate.

xi






1. OBJECTIVES

The Paducah Gaseous Diffusion Plant (PGDP), located in Paducah, Kentucky, and
operated by Martin Marietta Energy Systems for the U. S. Department of Energy (DOE),
discovered in August 1988 that several private wells, generally north of the plant, were

contaminated with trichloroethylene (TCE) and/or 9971e. Presumably, PGDP is the source
of both contaminants, and the most likely pathway for contaminant transport is within a
regional aquifer that underlies the site. However, it is not possible to characterize potential
flow paths and remediate the contamination until the geologic setting of the site is
determined and additional well construction information is obtained. Adequate well
completion and lithologic information is not available for the PGDP wells installed before
1985 or for the private wells located off-site.

As a result, it was decided to conduct a geophysical logging project of selected wells on-
and off-site. The primary objective of the project is to determine the stratigraphic
characteristics in the immediate vicinity of the wells. These data can then be compared with
existing lithologic information available from PGDP. A secondary objective of the project
is to determine, if possible, basic well construction information.



2. METHODS

2.1 WELL SELECTION

Twenty-five wells/piezometers (see Fig. 1) were logged as part of this project. In addition,
relevant available construction and geologic information is given in Table 1. The wells
were selected by PGDP staff using the following criteria: well location, well depth,
minimum borehole diameter required by the logging tools, existing well completion
information, condition of the casing, availability of access for the logging truck, and ease in
removing piping and pumps from the wells.

Piezometers 80 and 81 were chosen as standards for comparing lithologic differences with
geophysical logs. Both piezometers are close to soil boring S-3, which has been logged
geologically in detail (ERC 1989). The high density of geophysical logging activities at the
existing sanitary landfill site was completed as part of PGDP's Low Level Waste Disposal
Facility project in order to aid in accessing the performance of the site. Some of the off-

site wells were chosen for logging because they show TCE and/or 99Tc contamination
(location 2, location 3, and location 18) and because there is an immediate need for
lithologic data at these sites. The Tennessee Valley Authority (TVA) wells (D1, D3, D4
and D10) were selected because their depths and locations are appropriate for constructing a
cross section north of the plant.

2.2 DATA ACQUISITION

During normal logging operations, the logging probes are attached to a steel cable and are

lowered into the well by a hoist and boom assembly. Power is supplied by an electric
enerator located in the logging truck. Because of the possibility of encountering TCE and
9Tc, decontamination procedures were used for all logging operations.

Each probe detector transmits its signal to an analog interface, which in turn transmits the
signal to a portable computer. The well log information is recorded in digital form. Depth
information is recorded electronically as each probe is lowered and raised in the well bore.
A mechanical depth counter provides independent depth information and provides a useful
quality assurance check of the electronically recorded depths.

A real-time graphic log of the data is plotted to provide on-site field logs of the original
unprocessed data. All geophysical field records were taken with English units. Therefore,
to facilitate correlation with the original records, this report maintains the use of English

units.* The data acquisition system reads and records the incoming data at a user specified
digitization rate of once every 0.10 vertical ft. All of the upgoing logs were collected at a
maximum speed of 15 ft/min. All the data are stored electronically for additional
processing and archiving purposes.

*Conversion from English to metric units is as follows: (1) feet times 0.0348 = meters and (2)degrees
Fahrenheit - 32/1.8 = degrees Celsius.
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Fig. 1. Well location map. Unless otherwise noted, true north is always referenced.



Table 1. Well construction and logging information?

Well PDGP PDGP Elevation Stickup Inner Outer Screen Notes? Well
pame N/S w TOC casing casing type depth
16 3093N 289TW 373.75 2.3 6" PVC 8" Steel 6" PVC 1 40.9
17 4154N 2822w 376.46 2.6 6" PVC 8" Steel 6" PVC 1 62.4
18 4223N 2365W 405.93 43 6" PVC 8" Steel 6" PVC 1 58.2
19 4475N 2993w 364.92 3.9 6" PYC 8" Steel 6" PVC 1 48.8
22 1520N 6230W 370.12 2.9 4" PVC none 4" PVC 53.4
38 3730N 2950W 384.49 1.8 4" PVC 6" Steel 4" PVC 7.7
39 3950N 2950w 381.52 2.0 4" PVC 6" Steel 4" PVC 73.6
40 3950N 2950W 381.92 2.6 4" PVC 6" Steel 4" PVC 102.7
41 4090N 2870W 378.68 2.4 4" PVC 6" Steel 4" PVC 70.7
42 4539N 2394W 363.08 4.1 4" pPVC 6" Steel 4" PVC 50.7
43 4200N 1875W 373.85 2.8 4" PVC 6" Steel 4" PVC 74.4
a4 3850N 2260W 403.19 1.9 4" PVC 6" Steel 4" PVC 98.5
65 865N T239W 372.99 1.5 2" SS 6" Steel 2" SS 93.6
66 934N 7022W 371.44 2.2 2" SS 6" Steel 2" 8§ 65.0
68 20745 4358w 380.21 2.4 2" S§S 6" Steel 2" SS 104.3
80 8558 5500W 376.89 31 2" PVC 6" Steel 2" PVC 89.3
81 880S 5499W 376.88 3.1 2" PVC 6" Steel 2" PVC 89.1
DO1 8630N* 5450W* 358.08 3.2 4" PVC none N/A 78%*
D03 12250N* 4830W* 361.69?7 1.9 4" PVC 6" Steel N/A 70*
D4 14130N* 5300w+ 336.46 3.4 4" PVC 6" Steel N/A 38*
D10 16250N* 6140W* 351.65 0.8 4" PVC none N/A 46*
LOC?2 4350N* T150W* 365.56 0.1 4" PVC none N/A 75*
LOC3 5070N* 6950W* 363.80 0.2 4" PVC none N/A 73*
LOC 16 11200N* 6980W* 365+0/-5* 0.2 4" PVC none N/A 117.7
LOC 18 S650N* 8850W* 361+4/-1* 1.7 4" PYyC none N/A 73.6

4 construction information obtained from prelogging reports, all measurements in feet.
b 1 = 2--3 feet of grout scal above monitored interval; sand packed to surface.
N/A = not available.

* = gstimated .



Table 1. (continued)?

Welt Soil Soil Boring Depth to Depth to Water Date Logged
Name _ Boring  Reference Water & Water d elevation (1989)
16 7 Geotek (1979) 19.1 19.0 354.7 8/14

17 8 Geotek (1979) 48.3 480 328.1 8/16

18 1 Geotek (1979) ? 335 3724 8/15

19 9 Geotek (1979) 378 372 3271 8/16
22 42.4 425 3217 77
38 5P J. Jones (1981)(f) 57.5 57.5 3270 8/17
39 3P(e) 1. Jones (1981)(f) 54.6 54.5 327.0 8/17
40 4P(e) J. Jones (1981)(f) 549 55.0 3271 /i
41 2P J. Jones (1981)(f) 51.5 520 3212 8/15
42 N6P(e) J. Jones (1981)(f) 36.0 36.0 327.1 8/15
43 NT7P(e) J. Jones (1981)(f) 43.6 46.5 3274 8/15
44 1P J. Jones (1981Xf) 76.0 76.0 327.2 8/14
65 §-2 MCI (1986) 44.5 N/A 3285 7/16, 8/13
66 66 MCI (1986) 48.8 N/A 3226 8/17
68 §-1 MCI (1986) 510 N/A 329.2 7116, 8/17
80 S-3 ERC (1989) 48.8 N/A 328.1 7/15 - 16, 8/13
8t S-3 ERC (1989) 50.0 N/A 3269 7/16, 8/13
DOt 318 32.0 326.3 7/18
D03 38.7 38.5 323.2 7118
D4 N/A 14.5 3220 7/18
D10 D10 TVA (1989) 44 375 3077 718
LOC2 N/A 375 328.1 7/19
LOC 3 N/A 38 3258 7719
LOC 16 N/A 39.5 329.5 7119
LOC 18 316 37.5 327.5 8/16

@ construction information obtained from prelogging reports, all measurements in feet.

¢ water depth determined from m-scope; water depths were not measured on the same day and cannot be used to delineate flow directions.

d water depth determined from neutron log; water depths were not measured on the same day and cannot be used to delineate flow directions.

(e) documentation from the driller for wells 38 to 44 is limited. Some evidence suggests that lithologic and depth information for wells 39 and
40 and 42 and 43, respectively, were switched following completion. These well designations represent an attempt (o reconcile inconsistencies.

() records from J. Jones' drilling logs on file at PGDP.

N/A = not available



Four types of geophysical logs were obtained from each well: caliper, natural gamma ray,
thermal neutron, and gamma-gamma density. The caliper log provides a record of the
diameter of the borehole or casing. This information is used to determine the location of
the well screen and the casing section length and to identify any constrictive or collapsed
sections of the casing that would prohibit use of other probes. A three-arm summation
type probe was used for this study. A schematic of the components used in the logging
operation is shown in Fig. 2.

The natural gamma log is used to measure the amount of naturally occurring formation

radioactivity, primarily due to the presence of 40K. Increases in gamma radiation
correspond to an increase in the count rate, which is generally indicative of a clay or shale
lithology, unless the sands or gravels are feldspathic. Lower count rates normally indicate
a sand or gravel lithology in which the relative abundance of clay minerals is lower.

The thermal neutron log provides information on the hydrogen content of the surrounding
media. Because hydrogen occurs both in water and in clay minerals, the log reflects a
response to porosity or to clay mineral content. The log is presented in counts per second,
with an increase in counts representing either a porosity or clay mineral increase.

The density (gamma-gamma) log provides information on the attenuation of gamma
radiation through the surrounding medium, which is a function of the density of the
medium. A calibration was not used in this project for quantitative interpretation because
little or no information was available concerning borehole diameter, grout thickness in the
annulus, and, in some cases, the type of casing used at depth. Therefore, the logs are
interpreted only qualitatively. The log is presented in counts per second, with a decrease in
counts representing an increase in density.

The radius of investigation and the vertical resolution vary among the three probes.
However, these values are calculated in a similar manner because they are affected by
similar parameters: the detector, borehole fluid, borehole diameter, casing thickness and
density, grout or sandpack type and thickness, and the density of the rock or soil of
interest. The detectors' sampled volume is roughly spherical, and a unit volume of material
close to the detector exerts a much greater influence on the measured radiation intensity than
the same unit of material farther away from the detector. Because the grout, sand pack, or
void directly behind the casing is closer to the detector than the rock (or soil) of interest,
any variation in the thickness of this material (i.e., infilling of a cave-in or washout) has a
very strong effect on the measured radiation intensity. In addition, the use of bentonite
during well construction should have a strong effect on the natural gamma log because
bentonite has a much higher concentration of naturally occurring radioactivity than a non-
bentonite material. Sand packs also can vary in the concentration of radioactivity
depending on the depositional environment and provenance of the sand source.

The vertical resolution is determined from the radius of investigation because the sensors
detect a change in measured radiation intensity in advance of and after the bed has been
passed. This also implies that a bed with a thickness of less than twice the radius of
investigation will not record the full amplitude of the measured radiation intensity unless the
bed thickness is twice the radius of investigation. Using this information about radius of
investigation and vertical resolution, these values have been estimated for the three probes
used in this study: 1. The natural gamma probe has a radius of investigation of 6 to 12 in.
and a vertical resolution of 12 to 14in. 2. The neutron probe has a radius of investigation
of 6 to 24 in. and a vertical resolution of 12 to 48 in. 3. The density probe has a radius of
investigation of 6 in. and a vertical resolution of 12 in.
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Fig. 2. Schematic configuration of the logging probes.



Natural gamma ray, thermal neutron, and gamma-gamma density logs all provide lithologic
information. However, the natural gamma ray is the most useful in this setting, particularly
as the thermal neutron and gamma-gamma density signal are difficult to interpret above the
water level in the well. The latter two logs are useful for identifying subtle porosity and
lithologic changes in units that are below the water level.

No field problems were encountered during data acquisition other than minor incidents
listed below. Wells 16, 17, 18, and 19 contained several feet of mud, with the most mud
evident in 17 and 18. Caliper logs for wells 80 and 81 revealed a constriction in the casing
from 7 to 11 ft and from 72 to 78 ft, respectively. The casing distortion in well 80 was
visible from the surface. Constriction in the casing was not severe enough to prohibit
additional logging and did not interfere with the uphole log. The downgoing log, or repeat
section, contains an error within +/- 10 ft of the constricted interval because cable spooled
off the draw works while the probe was temporarily lodged in the constricted zone.

No caliper log was recorded for well 66. Reliable well construction information was
available, and the reported contamination level was elevated enough that on-site personnel
considered it prudent to first use the natural gamma log. Because the natural gamma probe
is the same diameter as the density and neutron probes, any serious constrictions would be
detected by the natural gamma probe. In addition, the natural gamma probe does not
contain any small protrusions that are difficult to decontaminate. During logging, no
constrictions in the casing were observed, and wipe samples collected by the on-site health
physicist indicated that standard decontamination procedures were successful in removing
any contamination that may have adhered to the logging probe or cable during logging.
Standard procedures were then followed for the density and the neutron logs. A final
survey of the truck, probes, and cable indicated no contamination on the equipment.

2.3 DATA PROCESSING

The data are read at a rate of 18.2 Hz and are averaged for each of the probes in the
following manner:

Caliper 3-point running average
Natural Gamma 12-point running average
Density 8-point running average
Neutron 8-point running average

This provides a raw data set that is recorded on the hard disk every 0.1 ft and printed on a
field record for instant verification. A convolution-type filter is then applied to the data in
the following manner:

Caliper 3-point weighted average
Natural Gamma 7-point weighted average
Density 5-point weighted average
Neutron 7-point weighted average

The filtered data provide a log trace that (1) can be used easily for interpretive purposes and
(2) does not hide small features. The filtering program also depth shifts the log data for
individual sensor to its correct location on the tool and truncates any input trace values
collected after the probe is removed from the well.



3. GEOLOGIC DATA INTERPRETATION

3.1 GEOLOGIC BACKGROUND

PGDP lies near the northern margin of the Mississippi embayment in western Kentucky.
The Mississippi embayment is a large Cretaceous- to Tertiary-age sedimentary trough that
trends roughly north-south and contains sediments derived from the central part of the
North American continent. The sedimentary sequence found in the vicinity of PGDP
consists mainly of fine-to medium-grained clastic materials including, from oldest to
youngest, a basal gravel (Tuscaloosa Formation), the McNairy Formation, the Porters
Creek Clay, and undifferentiated Eocene sands. These strata dip gently to the southwest
toward the axis of the embayment and form a post-Paleocene, pre-Pliocene (?) erosional
surface. Subsequent deposition of late Tertiary and Quaternary strata, designated the
Continental Deposits (Davis et al. 1973), results in an angular unconformity at the base of
the Pliocene. Pleistocene loess, which originated as wind-blow material generated by
glacial activity to the north, immediately overlies the Continental Deposits. The entire post-
Paleozoic sedimentary column for this region is presented in Fig. 3 and a schematic
diagram of relationships between the different stratigraphic units is shown in Fig. 4.

The Continental Deposits can be subdivided into two facies: a lower gravel or sandy gravel
unit (Gravel Facies) that is reported to vary in thickness from 0 to 106 ft and an upper clay-
sand unit (Clay Facies) with a comparable range in thickness (Olive 1966; Finch 1967).
The Gravel Facies is interpreted by Potter (1955a,b) as an alluvial fan deposited by high-
energy streams. It appears to be continuous throughout the region of PGDP and extends
northward to the Ohio River (Davis et al. 1973). Recent interpretations (Early et al. 1989)
have indicated the presence of one or more paleochannels during Gravel Facies time that
truncate the plant area (Fig. 5). Although fewer data exist for the Clay Facies, it has been
interpreted to consist of discontinuous, fine, sand lenses enclosed by the dominant clay
(MCI 1986; EDGe 1987, 1988). This interpretation is partially supported by this study,
although some sand beds appear to be laterally continuous on the scale of the plant area (see
Sect. 3.4.4).

Most of the wells that were logged as part of this project are finished in the Gravel Facies
of the Continental Deposits. The remaining wells are finished in the Clay Facies, except
for the location 16 well, which may extend down through the Continental Deposits into the
McNairy Formation.
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GENERALIZED COLUMNAR SECTION AND WATER-BEARING CHARACTER OF GEQLOGIC FORMATIONS

I

TOFOGRAPHY ANO GEOLOGIC SETTING

W

HYDROLOGY

Recent Hlood-plain deposits in the valleys of the
Chio river and its larger tributaries.

No wells tap the alluvium in the area. In the tributary
valleys, the alluvium is sbave the zone of saturation.
Near the Ohio River, bored wells penetrating streaks
of sand may yield enough water {or domestic use.

I
!
4
i

Wind-laid deposits covering all upland areas.

Above the zone of saturation. When saturated by
precipitation, ransmits water to underlying aquifars.

|
]
!
|
|
\

Continental deposits underlying loess throughout
the area. Occasionally present beneath the
alluvium.

Yields from bored wells generally are reported
adequate for domestic Use. However, prasent yields
probably are inadequate for modern suburban
homes; larger yields can be had from the underlying
Pliocene (?) gravel. Mast of the wells in this aquifer
penatrate about 7 1o 18 ft into the zone of saturation;
generally, the botlomn of these walls is within 5 ft of
the underlying gravel. The water generally is
moderately hard and has about 240 ppm of dissolvad
solids. It contains abeut 0.4 ppm of iron; an ion
content grealer than 0.3 ppm imparts a disagreeable
taste 1o water and may cause staining of clothing and
utensils. It contains about 20 ppm of nitrata; in 3 of
10 samples, it contains more than 45 ppm nitrate.
Water containing mere than 45 ppim of nitrale may
cause methemaglobinamia ("blue baby" disease),
sometime fatal in infants, and should not be used in
their formulas.

Continental deposits lying on an irregular surface
consisting of channels and terraces cut by an
intricate drainage system into sediments of
Paleocene and Cretaceous ages. Coastal-plain
sediments of Eocene age may underlie the gravel
near the Intarsection of Bethet Church Road and the
south edge of the quadrangle.

Below the 330-ft walar-level contour, yields from
bored wells are more than adequate for domsestic
and stock use. Drilled wells will supply as much as
1000 gallons per minute to meet many industrial
neads, excapt in the small pant of the area where the
saturated gravel is less than 10 ft thick. Abaove the
330-ft water-level-contour, yields from bored wells
generaly ara roported adequate for domestic usa.
Occasionally, additional storage (wells penstrating
the Porters Creek Clay or more than one wall) may
be necessary to meet daily paaks of domestic
consumption. Whera the saturated gravel is thin, or
absent, ylelds will be inadequate. W coastal-plane
sediments of Eocene age are present above the
Porters Creek Clay, the overlying Pliocene (7) and
Pleistocena gravel probably will be above the zone
of saturation and the shallowest aquifer may be the
Eocena deposits. The shallowest alternative aquiter
is the sand in the McMairy Formation, which
underlies the Portets Cresk Clay at depths
increasing from about 100 ft to about 175 #t
southward. The shallowest alternative aquifer
adequate for industrial needs may be ths
Mississippian limestone at a depth of about 500 ft.

Marine deposits underlying the Pliocene (?) and
Pigistocens gravel south of the 330-ft water-lave!
contour. Pinched out near the contour; it thickens
southward.

Not an aquifer. Retards ground-water movamant
between the Pliocene (?) and Pleistocene gravst
and the sand in the McNairy Formation.

Deltaic deposits underlying the Porters Creek Clay
south of the 330-ft water-leve! contour and the
Pliocene (?) and Plaistocene gravel north of it.

Dritled wells may yield snough water for domestic
use; however, the water contains sufficient iron
that it may need iron-removal treatment to be
satisfactory for most uses.

Discontinuous stream-laid deposits on
post-Paleozoic eroslonal surface. Present in parts
of adjacent quadrangles; may be present in this
area.

Not an aquiler because of fine-grained matrix and
poor sorting.
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Fig. 3. Generalized stratigraphic section in the vicinity of the PGDP.
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3.2 LITHOLOGY IDENTIFICATION METHODS

The natural gamma ray log proved to be the most useful for interpreting lithologic changes
in the geophysical logs. Because the natural gamma ray log is sensitive to clay mineral
content, lithologies with the highest proportion of clay minerals, such as clay or loess, will
show the greatest gamma ray values. Similarly, clean, quartz-rich gravels and sands will
show a low gamma count. Siltstones tend to fall between clays and sands. The absolute
value of the geophysical log signature is a function of the well construction and the
geology. Hence, although the geology may be consistent between wells, the
corresponding gamma ray logs may also vary if the wells have varying construction
histories (such as the annulus width, the type and quality of the grouting and the type and
diameter of well casing).

Gamma ray values [in counts per second{(cps)] for different lithologies are itemized by well
in Table 2. These values are made by using several assumptions. First, if a well is
completed in the gravel aquifer, the baseline gamma ray value at the base of the well is
considered to be representive of a gravel lithology. Second, the highest-count-rate
baselines are considered to represent clay-rich lithologies. Because the baselines are
average values, locally the count rate of a very clay-rich horizon can exceed the baseline.
This 1s observed from most wells. Third, intermediate lithologies (sand and silt) are
assigned between the gravel and clay end members. Finally, gamma ray signatures are
compared among the wells, particularly for similarly constructed wells, to check for
possible inconsistencies in assigning a geophysical log signature to a lithologic type.
Generally gamma values for gravel were less than 20 cps, sand ranged from 20 to 40 cps,
silt ranged from 40 to 50 cps, and clay and loess were greater than 50 cps. Deviations
from the above classification appears greatest for wells 65, 66, and 68 and for some of the
wells constructed by TVA (the D-series wells). Wells 65, 66, and 68 have a 2 in. stainless
steel well casing whereas most other wells have 4 in. and/or PVC casing.

The change from one lithology to the next is commonly gradational, as shown by a sloping
baseline, and the naming of one lithology may be slightly arbitrary. However, the
lithologic interpretations are internally consistent among wells. After lithologies were
assigned to horizons within a particular well, all the natural gamma logs were aligned by
elevation above mean sea level and lithologic correlations were made among wells.

3.3 SOIL-BORING CORRELATIONS

Soil-boring logs are available from selected wells that were logged geophysically or from
wells drilled close to geophysically logged wells (Table 1). The soil-boring logs were
compiled by various techniques and vary in resolution with respect to depth and narrative
descriptive detail. There has been variable success in correlating the soil-boring narrative
descriptions with the natural gamma log; but, in general, the more recent the soil-boring log
(e.g., logs presented in ERC 1989), the better the correlation with the geophysical data. As
a result, the geophysical logs were relied on more than the soil-boring logs. Comparisons
between soil-boring logs and the natural gamma ray logs are presented in Appendix B. The
soil-boring logs show all lithologic breaks given in the narrative description. Additional
detailed descriptions, and remarks are available for logs presented in ERC 1989.
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Table 2. Lithologic baselines determined from the natural gamma ray log?

Well Gravel Sand Silt Clay Well
__name & 1.ocss casing
16 - - 40-50 50-55 6" PVC
17 - - 40-50 50-55 6" PVC
18 - 30-40 40-50 - 6" PVC
19 - 30-40 40-50 50-55 6" PVC
22 - 30-40 40-50 50-60 4" PVC
38 <25 25-40 40-50 50-55 4" PVC
39 <21 21-42 42-50 50-55 4" PVC
40 <25 25-40 40-50 50-52 4" PVC
41 <21 21-40 40-50 50-55 4" PVC
42 <21 21-40 40-50 50-55 4" PVC
43 <20 20-40 40-50 50-55 4" PVC
44 <20 20-40 40-50 50-55 4" PVC
65 <20 20-35 35-45 45-50 2" 8S
66 <20 20-35 35-45 45-50 2" 8§
68 <20 20-35 35-45 45-55 2" SS
80 <20 20-40 40-50 50-60 2" PVC
81 <20 20-38 38-48 48-55 2"PVC
DO1 - 20-30 30-40 40-60 4" PVC
D03 <20 20-40 40-50 50-60 4" PVC
D04 <15 15-30 30-45 >45 4" PVC
D10 - 40-50 50-65 70 4" PVC
LOC2 <25 25-40 40-55 55- 60 ?7PVC
LOC3 15-20 20-35 35-45 45-55 ?7PVC
LOC 16 <15 15-40 40-50 50-55 4" PVC
LOC 18 20-25 25-40 40-50 50-55 4"PVC

4 al] natural gamma ray values are given in counts per second.
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3.4 STRATIGRAPHIC CORRELATION RESULTS

In general, results of this study suggest that the gravel and clay facies of the Continental
Deposits in the vicinity of PGDP can be divided into five lithologic units, which are
described below in greater detail. These are, in ascending order, (1) gravel unit, (2)
sand/silt transition zone, (3) clay unit, (4) silt/sand unit, and (5) sand unit. These units are
locally covered with loess and have been covered subsequently with fill in places. The
divisions between the silt/sand and the sand units are preliminary and may change with
additional data or alternate interpretations of the geophysical logs.

The interpretations are presented as transects across the plant area and north of the plant to
the Ohio River (Fig. 6). The order of wells shown in the interpretations was picked to best
illustrate geologic features whenever possible. Figure 7 is a transect through the
northwestern plant area. Figure 8 is a transect through the north plant area and was chosen
to show changes across proposed paleochannels, determined from gravel elevation and
thickness data. In addition, Fig. 9 shows south-north changes in the geology along a
paleoridge that separates the paleochannels. Figure 10 shows detailed characteristics of a
relatively small area, the current inert/residential landfill site, which contains a high density
of wells.

3.4.1 Gravel Unit

The gravel unit is one of the most easily distinguishable lithologies at the site. Its natural
gamma ray signature is characterized by a straight baseline that ranges between 15 and
25 cps. Previous studies have shown that the topography of both the lower and upper
contacts of the gravel unit define two regional paleochannels separated by a ridge
(Early et al. 1989). Because most wells penetrate the upper contact and are finished within
the gravel, this study can only confirm muted topographic changes at the top of the gravel.
The plant area (Fig. 7) is primarily located in the western paleochannel, and the top of
gravel shows an elevation between 307 and 310 ft. Continuing east, the landfill site (Fig.
10) and the transect shown in Fig. 9 are located on a ridge with top-of-gravel elevations of
317 ft, except for the easternmost landfill well (well 43), which shows a top-of-gravel.
decrease to 312 ft. Farther east and north, the top of gravel is at 289 ft, giving a total relief
of the upper surface of this regional aquifer of almost 30 ft. Lithologic units above the
gravel show much more local undulations, but their overall relief is not as great as that of
the gravel. -

3.4.2 Sand/Silt Transition Zone

Above the gravel, the natural gamma ray log shows a sloping baseline that marks a
lithologic transition from the gravel to a persistent clay bed. This zone ranges in thickness
from O to 20 ft and consists of sand +/- silt. Locally, at the landfill site (Fig. 10) and in the
ridge region (Fig. 9), the lithologic transition is more abrupt and is marked by stepped
vertical baselines that correspond primarily to thin silt beds. The immediate plant area (Fig.
7) shows a transition zone that is dominantly sand with minor silt, particularly in
comparison with the other transects. The zone is absent at the southernmost well (well 68),
and the clay unit rests immediately on top of the gravel. This is the only site in the study
where the transition zone is missing. The area between well 68 and the landfill must show a
pinch-out of the sand/silt transition zone similar to that observed between wells 81 and 68.
However, no geophysical logs are available from that area. The northern region transition
zone (Fig. 8) shows fairly constant sand thickness. However, silt thicknesses vary
considerably, are thickest on the ridge crest, and pinch out on the west side of the ridge.
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3.4.3 Clay Unit

This unit is easily identified by high natural gamma ray values, generally greater than
50 cps, and the highest-observed for each well except for surface loess deposits. The unit
ranges in thickness from 4 ft (well 42) to 14 ft (wells 39 and D1). This clay unit is
identified in all wells with the possible exception of location 18, where the observed clay
may correlate with the upper clay beds observed in wells at location 2 and location 3 (Fig.
8). However, the interpretation adopted in this report shows the two clay beds merging
between location 16 and location 3 (Fig. 8). In the plant area (Fig. 7), the clay unit may be
more silt rich than other areas because the baseline varies between 45 and 55 cps, rather
than being strictly greater than 50 cps. However, as mentioned earlier, it currently is not
possible to determine if this difference is the result of true lithologic change or is a function
of the well construction.

3.4.4 Silt/Sand Unit

This unit is very heterogeneous in comparison with the underlying units but generally
consists of a sand of variable thickness that is sandwiched between silt beds. Locally,
however, sand rests directly on the underlying clay unit (Fig. 7). The unit ranges in
thickness from 15 ft {well 16, (Fig. 10)] to 39 ft [well 44, (Fig. 10)]. Comparisons with
soil boring logs show that this unit is commonly called a clay (Appendix B). However,
because there is a measurable difference in the natural gamma baseline between this unit
and the underlying clay unit, and because the clay appears to show a specific hydrologic
function, we have chosen to distinguish this unit.

In the plant area (Fig. 7), this unit is predominantly sand, in contrast to more silt-rich sites
north of the plant (Figs. 8, 9, and 10). This appears to be a general characteristic of the
plant area because both the sand/silt transition zone and the lower silt/sand unit show
greater sand content. In addition, sand lithologies in the plant area are locally gravelly, and
individual sand beds can be correlated between wells (compare for example wells 66, 22,
80, 81 and 68 in Fig. 7).

At the landfill site and in the ridge region, the sand is thin and pinches out both to the south
[well 16, (Fig. 10)} and north {well D3, (Fig. 9)]. Locally, in the northeastern portion of
the landfill, the upper silt appears to grade into a clay lithology [well 17, (Fig. 10)]. In
addition, at the landfill, this unit shows the greatest local relief, up to 15 ft.

The northern region transect (Fig. 8), which is roughly aligned across the paleochannels,
shows the greatest heterogeneity of this unit. Similar to the landfill and ridge region, the
unit is generally dominated by silt. In addition, the topographically high ridge region
shows a sand bed (well 39, location 3, and location 16) that pinches out toward the
neighboring channels, which are located northeast and southwest of the ridge. The channel
regions, or topographic lows, show the introduction of discontinuous clay beds that are
observed on the flanks of the central ridge. This clay is observed in location 2 and location
3 wells on the west side of the ridge and in well D1 on the east flank of the ridge. The
westernmost well (location 18) shows an additional lithology where a discontinuous sand
bed is observed several feet above the clay. All of the clay and sand is then overlain by silt.
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3.4.5 Sand Unit

The sand unit is only observed at the landfill site (Fig. 10) and also is shown in transects
that use wells from the landfill site (Figs. 8 and 9). This unit shows a maximum thickness
of 29 ft (well 18) and a more common thickness is 14 ft (well 39). The top of the unit,
however, is truncated by fill. Therefore it is not possible to determine the true thickness of
this unit.

The absence of this unit at other locations can be explained by either geologic or man-
induced processes. The later is favored for the mound near wells 44 and 18 because pre-
landfill USGS topographic maps record surface elevations between 370 and 380 ft and the
mound shows an elevation greater than 380 ft. Geologic expanations include: 1. The unit
was never deposited. 2. The unit undergoes a facies change between the landfill site and
other areas. The latter explanation is supported in part by a local transition from sand to silt
to clay (wells 40, 38, and 16 respectively) in the southern part of the landfill. In addition,
the elevation of the sand unit matches the elevation of the upper silt lithologies in the plant
area. Hence, the sand unit at the landfill may be a stratigraphic equivalent of part of the
silt/sand unit in the plant area. 3. The unit was deposited and subsequently eroded. This
interpretation is favored for the northern and ridge regions because these wells are either
collared at lower elevations in stratigraphically lower horizons, or show loess deposits at
comparable sand unit elevations.

3.4.6 Loess

Lithologies interpreted as loess are observed in all the transects and are characterized by
natural gamma ray count rates equivalent to or greater than those observed for clay
lithologies. As a wind blown deposit, loess is deposited into regions of low topography.
This is best illustrated in Fig. 7, where the loess is concentrated in topographic lows in the
silt/sand unit. In general, the loess appears to have been deposited on an erosional surface
developed on the silt/sand unit and locally on the sand unit [well 17, (Fig. 10)].

3.4.7 Fill

The low frequency signal on the natural gamma log that commonly occurs at the top of the
well [e.g. well 80, (Fig. 7)] is interpreted to be fill material. This characteristic signal is
observed for the plant, landfill, and TVA wells, but is not observed for the private off-site
wells [locations 2, 3, 1€ and 18 (Fig. 8)]. This lends support to the fill interpretation
because more fill is expected at the TVA sites, and a considerable amount of fill was placed
at the PGDP during its construction (C. Winkler, PGDP, Paducah, Kentucky, personal
communication with R. B. Dreier, Oak Ridge National Laboratory, (ORNL), Oak Ridge,
Tenn., November, 1989). In addition, fill identification from well 66, a recently drilled
and logged well, shcews excellent correlation with the geophysical log identification
(Appendix B).
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3.5 CHARACTER OF THE GRAVEL AQUIFER

Because of difficulties in interpreting the neutron and density logs above the water level,
only the gravel unit was examined for smaller scale heterogeneities, by using the three
available geophysical logs (natural gamma ray, thermal neutron, and gamma-gamma
density). However, this unit is one of the most important hydrologic units in the area
because it is a regional aquifer, shows local contamination, and can be quite thick.

In gcncral the geophysical log signature of the gravel falls into one of three categories, the
first of which is potentially the most significant because it highlights a high porosity and
possibly high permeability zone within the gravel. The gravel characteristics observed in
the wells is summarized in Table 3.

Category one This signature is characterized by a neutron porosity increase, no density
change, or a density decrease and no change in the natural gamma ray baseline (Fig. 11).
The signature is observed in two wells from the plant area (wells 65 and 68), and
fortunately, both wells are near recent soil borings [S-2 and S-1 respectively (ERC 1989)].
Examination of the boring logs shows that these intervals correspond to cobble-rich
horizons. For example, soil boring S-2 shows "Probably gravel and sand, medium to
coarse, variably silty, brown with occasional beds of large cobbles” (ERC 1989) from a
depth of 70.0 to 78.5 ft. Hence the geophysical logs indicate higher porosity zones within
the gravel that are related to cobbles. Other wells that show this geophysical log signature
are located at the landfill site (wells 38, 39, 40, 41, 43, and 44) and in the plant area (well
80). However, the neutron porosity shift observed in these wells is very slight, generally
occurs near the bottom of the hole, and may be a logging artifact that results from well
construction (Appendix A).

Category two This signature is characterized by a neutron porosity decrease, no density
change, or a density increase and no change in the natural gamma ray baseline (Fig. 11).
For available soil boring logs, the zone corresponds either to horizons with reduced grain
size, and presumably reduced porosity [well 68 (Fig. 11)], or to a well-indurated cobble-
rich horizon [wells 65 (Fig. 11) 81 and location 16)]. For example, soil boring S-2 shows
"Probably gravel and sand, fine to coarse, silty with occasional clayey zones, brown with
occasional beds of large cobbles"” (ERC 1989) from a depth of 78.9 to 88.5 ft. Note that
the geophysical logs appear to distinguish between high- (category one) and low- (category
two) porosity cobble beds. To further substantiate this interpretation, hydrologic well
testing should be conducted in appropriate wells. Other wells that show this geophysical
log signature do not have corresponding soil boring logs (location 2, location 3, D3, and
D4).

Category three This signature is characterized by a natural gamma ray count rate
decrease and a complimentary neutron count rate increase, which presumably indicate a
decrease in clay minerals. In addition, the density log shows a density decrease (Fig. 12).
Because the gamma ray log also shows a shift, this signal suggests a cleaner gravel with
less clay minerals, rather than purely a porosity, or grain size, change. The only well to
show this feature is well 40, located in the landfill site. No other wells at the landfill site
are deep enough to further substantiate this characteristic. Other wells in the plant area, or
north of the plant, that are deep enough to penetrate this horizon do not show this
signature. Apparently, it is a rather isolated feature.
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Table 3. Geophysical characteristics of the graveld

Well Depth Category Category Category Soil No Geophysical
(ft) one two three boring change logs do not
sample gravel

16 - - - - - - X
17 - - - - - - X
18 - - - - - - X
19 - - - - - - X
22 - - - - - - X
38 68-72(BOH) X - - - - -
39 68-72(BOH) X - - - - -
40 74-94 - - X - - -
40 94-101 BOH) X - - - - -
41 68-71(BOH) X - - - - -
42 - - - - X -
43 68-73(BOH) X - - - - -
44 92-94(BOH) X - - - - -
65 72-80 X - - S-2 - -
65 80-92 - X - S-2 - -
66 - - - - . - xb
68 78-96 X - - S-1 - -
68 96-104 (BOH) - X - S-1 - -
80 - - - - - X -
81 67-85 - X - S-3 - -
D01 - - - - - - X
D03 48-68 - X - - - -
D04  27-36 (BOH) - X - - - -
D10 - - - - - - X
LOC2 76-80 (BOH) - - - - - -
LOC3 57-78 (BOH) - - - - - -
LOC16 66-82 - X - Drillerslog - -
LOC 18 - - - - - X -

@ catagories described in text.

b Well 66 is installed in the gravel aquifer. However, the geophysical logging tool
did not penetrate deep enough to sample gravel at the base of the well.

BOH = Bottom of hole.
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4. WELL CONSTRUCTION

The caliper log showed limited success in identifying the screened interval for the wells,
but was useful when wells had a smaller inner diameter well screen than the well casing.
Preliminary identification of these intervals are listed in Table 4. However, the log did
show that the wells were generally free of constrictions, as discussed in Sect. 2.2. The
density and neutron logs were useful for determining continuity of grout in the annulus
behind the well casing. A grout-free annulus is shown on the density log by a sharp
density decrease spike and is commonly accompanied by a neutron spike, which is
indicative of an air pocket or hydrogen-deficient zone (Fig. 13). Table 4 lists wells that
show these low density shifts, which are related to grouting discontinuities.

Wells 80 and 81 were grouted to the land surface with a bentonite slurry, whereas the other
wells in the PGDP plant area were sealed with a bentonite-cement grout (C. J. Winkler,
PGDP, Paducah, Kentucky, personal communication with R. B. Dreier, ORNL, Oak
Ridge Tenn., November, 1989). Because of the difference in sealing agents, it was
expected that wells 80 and 81 would show higher natural gamma cps. The fact that this
was not observed may be the result of several factors. For example, the difference in
bentonite content between the slurry and the grout may not have been large enough to show
a significant difference in the natural gamma log response; or, the annular space may have
been small, and the small seal volume may not have exerted a strong enough influence on
the log signal. At present, these factors remain undetermined.
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Table 4. Well construction characteristics determined from
geophysical logs

Grout Depth of Screen Depth of
deficiency discontinuity identified screen

24-27 )
29.30

2-47, 28-30

|||||||Q><><0><><><><l><><><lnln
N
o0

47-49
49-51

l><><|a|a><||><|;><lll?§|lnn><><
&
(o)
o0

4 The geophysical logging did not extend as deep as the screened interval .
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ORNL-DWG 89-19434

CALIPER DENSITY

3500 WNCHES 85000 KUmeo s o
N, GAMMA . NEUTRON

M S W Ko CPS 300

(P44.ZA0) PGDP WELL 44

Fig. 13. Geophysical log response to deficient grout in a well annulus.
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5. SUMMARY AND RECOMMENDATIONS

Results of this investigation show that the gravel and clay facies of the Continental Deposits
in the vicinity of the PGDP can be divided into five lithologic units. These are, in
ascending order (1) gravel unit, (2) sand/silt transition zone, (3) clay unit, (4) silt/sand unit,
and (5) sand unit. These units are locally covered with loess and have subsequently been
covered in places with fill. The gravel unit and overlying sand units have the greatest
potential for transmitting fluids. The sand units are thickest and most continuous in the
immediate plant area. However, the sands thin considerably and locally pinch out to the
north in the direction of the Ohio River. Cobble beds within the gravel show either
enhanced or reduced porosity characteristics, and without the geophysical data, it would be
difficult to differentiate between these porosity changes.

In summary, this study shows that geophysical logging can be very useful for determining
lithologic sequences in the vicinity of the PGDP. The logs can differentiate gravels, sand,
silt, clay, loess and fill; indicate a gradational or abrupt transition between lithologic types;
they provide a continuous downhole record of the geology; delineate high and low porosity
zones within the regional gravel aquifer; and substantiate or provide some well construction
data.

If additional lithologic information is required from areas not covered by this study, follow-
on geophysical logging in wells located in these areas would be appropriate. For example,
data are lacking from the region between well 68 and the landfill that would help to locate
changes in the sand/silt transition zone and the overlying clay unit. Also, more detailed
coverage of the region north of the plant area may be required to predict groundwater
flowpaths.
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APPENDIX A
GEOPHYSICAL LOGS
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CALIPER, NAT. GAM

DENSITY, NEUTRON
WELL:16

ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHONE: (615) 574~7312 (615) 574~4558

PROJECT: PGDP Site Investigation 1

CLIENT: MMES RAP — Winkler /Krispin
LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken

DATE LOGGED: 14 August 1989
ORNL ID NO: PGDFPDOI6

ELEV: 373.75" DEPTH REF:TOSC

BOREHOLE DATA
DRILLING CONTRACTOR: 7

DRILLER TD: ? LOGGED TD: 40.88
RUN BIT RECORD CASING RECORD
NO. Bit Size From To Size /Wgt/ Thk. From To
1 8" Ground Level ? 8" steel 0.0 ?
2 . 6" PVC 1.55' 40.88'
3
4
DRILL METHOD: Holiow Stem Auger
CASING STICK UP:2.3' TOSC—outer,0.75' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:
GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RLN LAPMENT LOGGING DETECTOR! SPACING SOURCE OGGED INTERVAL
FUNCTION NO. m“%utrm INT [SPEED | TYPE ~RX | Rx=Rx | TYPE[ SIZL Fﬁm O T,
S8 SN FEET {FT./MeNl FEET FEET CURIE FEET
Caliper 1 0109 125" 0108 Q. 15.0 Jarm  sum none 37T TOSC 0.0
Nat. Gomma |2 on3 103 08Y [} 18.0 Nat none 400 TOSC 0.0
Density 3 0102 104 1224 4] 5.0 Nat Cs137 | 125mC | 39.3 1T0SC 0.0
Neutron 4 o101 10aP 1088 [+3] 15.0 He3 Am/Be 30 C | 383 TOSC 0.0

CALIBRATION FACTOR(S)caliper ot wethead 8/14/89
DIGITAL FILE NAME(S)PGOPOOIS.CAO,CBO.GAZ.CE2DALDBINAINGT

REMARKS:

Repeat log files: GAO.DAQNAO

water level 8~03-B9

19.1 from TQSC
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(g: paducah z p16.za0) PGDP WELL 16
N: GAMMA . v NEUTRON

0 CPS 100 7 ) CPS 300
CALIPER u DENSITY

3.5 INCHES 85" ™ 2000 CPS 0

CALIPER u © DENSITY N
3.5 INCHES 85 " ~ 2000 CcPS 0
N. GAMMA . v NEUTRON N
[b) CFS 100 ~0 CPS 300
(g: paducah z p16.za0) PGOF WELL 16
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ORNL GEOPHYSICS GROUP

CALIPER, NAT. GAM

P. O. BOX 2008, OAK RIDGE, TN. 37831~6317
PHONE: (615) $74~7312 (615) 5744558

DENSITY, NEUTRON
WELL:17

PROJECT: PGDP Site  investigation 1 -
CLIENT: MMES RAP ~ Winkler /Krigpin

DATE LOGGED: 17 August 1989
ORNL ID NO: PGDPOD17

LOCATION: Paducah Gaseous Diffusion Plant

STATE: Kentucky

COUNTY: McCraocken

ELEV: 376.46° DEPTH REF:TOSC

DRILLING CONTRACTOR: 7?7

BOREHOLE DATA

DRILLER TD: ? LOGGED TD: 62.38'
RUN BIT RECORD CASING RECORD
NO. Bit Size From To Size /Wgt/Thk. From To
1 ] a- Ground Level ? 8" steel 0.0 ?
2 8" PVC 1.58' 62.44°
3
4
DRILL: METHOD: Hollow Stem Auger
CASING STICK UP:2.55 TOSC—outer,0.97' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:
GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R, 0." KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN EQUIPMENT LOGGING: |DETECTOR| SPACING SOURCE LOGGED INTERVAL
FUNCTION NO. [ORRCTMODEL [PROBEJING T [SFEED | TYPE X [ Fx=Rx | TYPE 5 T
SN SN FEET _[FT./MIN FEET FEET CURIE FEET
Caliper 1 09 125" [owe |04 15.0 - |3orm sum none 592 |TOSC | 00
Nat. Gamma 12 0103 {103 1089 |os 15.0  |Nat none 598 |TOSC | oo
Density 3 {002 |04 1224 {01 15.0 Nal Cs137 | 125mC 1622 |[Tosc | oo
Neutron 4 [s1,01] 04P 1088 0.1 15.0 Hel am/Be 3.0 C 159.0 TOSC 0.0

CALIBRATION FACTOR(S)caliper ot weineod 8/16/89
DIGITAL FILE NAME(S)PGOROOI7.CACCBO.GALGBLOATDBINA INGI
REMARKS: i

Repeat ilog files: GAO.DAONAO

water level 8-16—-89 33.0' from TOSC
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(g: paducah z p17.za0)

PGDP WELL 17

N. GAMMA N " NEUTRON
0 CPS 100 7 0 CPS 300
CALIPER y — DENSITY .
3.5 INCHES 857 ~ 2000 CPS 0

(g9: paducah z p17.2a0)

PGDF WELL 17

CALIPER Y M DENSITY
35 INCHES 85 7 *2000 CPS o
) N. GAMMA . . NEUTRON .
o) cPS TG ~0 CPS 300
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ORNL GEOPHYSICS GrROup || CALIPER, NAT. GAM
DENSITY, NEUTRON

P. O. BOX 2008, OAK RIDGE, TN. 378316317

PHONE: (615) 574~7312 (615) 574-4558 WELL:1B
PROJECT: PGDP Site investigotion 1 DATE LOGGED: 15 August 1989
CLIENT: MMES RAP — Winkler /Krispin ORNL ID NO: PGDPOOI8

LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken ELEV: 405.83' DEPTH REF: TOSC

BOREHOLE DATA
DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 59.18

RUN BIT RECORD CASING RECORD

NO. Bit Size From To Size/Wgt/ Thk. From To
1 8" Ground Level ? 8" steel 0.0 ?
2 &" PVC 147 58.2 '
>
4

DRILL. METHOD: Hollow Stem Auger
CASING STICK UP: 4.25 TOSC-outer,0.97' TO(PYC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA

INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

LOG RUN EQUIPMENT LOGGING __IDETECTOR SPACING SOURCE L OGGED INTERVAL
FUNCTION NO, [MODEL [PROBE | TIYPE [ Ta—Rx | Rx—Rx | TYPE] SIZE | 15 NT”

S.N. SN, [FEET  [FT. /MM FEET FEET CURIE FEET
Caliper 1 0109 . j125" 1009 0.1 15.0 3orm suer inone 56.0¢ (TOSC 0.0
Nat. Gomma (2 10103 1103 089 (0.1 15.0  |Noi none 57.8' |Tosc | o.¢
Density 3 low2 |4 1224 o1 [150  [hot ; C3137] 125mC| 57.0' [ TOSC | 0.0
Neutron 4 (o1 {04r {088 0.1 15.0  |He3 Am/BE3.0 C {569 |TOSC | 0.0

CALBRATION FACTOR(S): colipar ot welheod 8/15/89

OIGITAL FILE NAME(S): PGOPOOIS.CAO,CBO,GALGELOALDBLNALNGY
REMARKS:

Repeat log files: GAD.DAOMNAO

water level 8-15-89 48.33 from TOSC
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(g: rbd p18.za0) PGDP WELL 18
N. GAMMA N v NEUTRON
0 CPS 100 ~ 0 CPS 300
CALPER y v DENSITY
3.500 INCHES 8.500 7 ™ 2000 CPS 0

CALPER DENSITY

500  INCHES 8500 7 500 TP )
N, GAMMA N . NEUTRON
) PsS 00 " K5 PS 300

(g: rbd p1B.za0) PGDP WELL 18
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHONE: (615) 5747312 (615) 574—-4558

CALIPER, NAT. CAM

DENSITY, NEUTRON
WELL:19

LOCATION: Paducch Gaseous Diffusion Plant

PROJECT:. PGDP Site investigation 1 DATE LOGGED: 16 August 1989
CLIENT: MMES RAP - Winkler /Krispin ORNL D NO: ‘PGDPO0O19

STATE: Kentucky COUNTY: McCracken ELEV: 364.92° DEPTH REF: TOSC

BOREHOLE DATA

ORILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 48.68
RUN 81T RECORD : CASING RECORD
NOQ. Bit Size From To Size/Wat/ Thk. From To
1 8" Ground Level ? 8" steel 0.0 ?
> 6" PVC 1.26" 48.68'
3
a4
DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 3.91 TOSC~outer,2.65' TO(PYC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:
GENERAL DATA
INSTRUMENTATION: ORML DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEQPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN EOUIPMENT LOGGING _ |DETECTOR SPACING SOURCE L OGGED INTERVAL
FUNCTION NO. bmr:q [ TYPE [Tx-Rx | Rx—Rx rvvq'—gmmm WY,
S.N. : S.N. FEET _IFT, /g FEET FEET CURE FEEY
Caliper 1 Q109 {125 (o 0.1 15.0 3orm sum none 45.5 1 TOSC o.7
Nat. Gomma |2 0103 {103 1089 0.1 15.0:  {Nat none 457 1 TOSC 0.0
Denasity 3 0102 104 1224 0.1 15.0 Nt Cs137| 125mC| 4000 | TOSC 0.0
Neutron 4 o 4P 088 0.1 15.0 He Am/B82 3.0 C [ 412 TOSC Q.0

CALIBRATION FACTOR(S): caliper at weihead 8/%6 /89
DIGITAL FILE NAME(S): PGOPOD19.CAQ.CBO,GALGBLDALDBLNAINGT
REMARKS:

Repeat log files: GAODAQNAD

woter level B—1%6—-89 37.8' from TOSC




42

(g: rbd p19.200)

PGDG WELL 19

N. GAMMA . " NEUTRON

0 CPS 100 7 kY CPS 300
CALIPER " DENSITY

"~ 2000 CPS 0

B
3.500 INCHES 8.500

CALIPER

N DENSITY

3.500 INCHES 8.500 7 ~ 2000 CcPS 0
N. GAMMA _y NEUTRON

0 CPS 100 * 0 CPS 300

(g: rbd p1.2a0)

PGDG WELL 19
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ORNL GEOPHYSICS GRoup || CALIPER, NAT. GAM

- P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317 DENSlTY' NEUTRON

PHONE: (615) 574-7312 (615) 574—4558 WELL.22
PROJECT: PGDP Site investigation 1 DATE LOGGED: 17 August 19B9
CLIENT: MMES RAP ~ Winkler /Krispin ORNL ID NO: PGDP0022
LOCATION: Paducah Gaseous Diffusion Plont
STATE: Kentucky COUNTY: McCracken ELEV: 370.12° DEPTH REF: TOC

BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 6015

RUN BIT RECORD CASING RECORD

NO. Bit Size from “To Size /Wat,/ Thk, From To
1 8" Ground Level ? 4" PVC 0.0 . 60.15
5 -
3
4

DRILL. METHOD: Holiow Stem Auger
CASING STICK UP: 2.9 TOC

DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD

GEOPHYSICIST: R. J, SELFRIDGE

OTHER SERVICES:

LOGGING DATA

lf-:ougc*m:m Rugn T T M‘ﬁ%%%mﬁa '%‘S—Rx TYSP%R%‘[:ZE”%?ONTERm;%
S.N. SN, FEET {£7. /v FEET FEET CURIE FEET
Caiipar 1009 1254 jo09 {01 5.0 {3orm sun none 502 [roc | oo
Nat.' Gomma |2 003 03 089 0.3 15.0 Mol none 510° TOC 0.0
Density 3 0X2 04 1224 0.1 15.0 Nal Ce2137| 125mC| 58.5" TOC 0.0
Neutron 4 011 W4P 1088 0.1 15.0 Hel Arm/BE3.0 C [ 58.8' TOC 0.0°

CALIBRATION FACTOR(S): caliper ot welhead 8/17 /789
OIGITAL FILE NAME(S): PCOPO0OZ2.CAD.CBODALDDLNALNCT
REMARKS:

Repect log filkes: DAONAO

woter level 8—-17—88 42.38FROM TOC

£SO GEOPHYSICAL ARCHIVES #89-001




(g- rbd p22.2a0) PGDP WELL 22
N. GAMMA - . NEUTRON
0 CPS 00 “ ~0 CPS 300
CALIPER DENSITY

35006 NGHES 8500 7 1550 PSS )

DENSITY

"~ 2000 CcPS 0
K NEUTRON
~0 CPS 300

(g rbd p22.2a0) PCGDP WELL 22
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ORNL GEOPHYSICS GRoup | CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317 DENSITY' NEUTRON

PHONE: (615) 574~7312 (615) 574-4558 WELL: 38
PROJECT: PGDP Site Investigation 1 DATE LOGGED: 17 August 1989
CLIENT: MMES RAP — Winkier /Krispin ORNL ID NO: PGDP0O0O38

LOCATION: Paducah Gasesous Diffusion Plant

STATE: Kentucky COUNTY: MceCracken ELEV: 384.43" DEPTH REF: TOSC
BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 73.3

RUN 8IT RECORD CASING RECORD

NO. Bit Size From To Size/Wat / Thk. From To
1 a Ground Level ? 6" steet 0.0 ?
2 4" PVC 1.09' 733
3
4

DRILL. METHOD: Hoflow Stem Auger
CASING STICK UP: 1.8' TOSC-outer,0.72' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA

INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

SN S.N. FEET IFT./MN FEET FEET CURIE FEET
Calipar 1 0109 1.25¢ (0108 {0.1 15.0 Jarm s inone 68.8' | TOSC 0.0
Nat. Gomma 2 0103 03 089 0.1 15.0 Nal none 72.5' | TOSC Q.0
Density 3 002 104 1224 0.1 15.0 Nal Ca137] 125mC| 719 TOSC 0.0'
Neutron 4 0101 104P 1088 0.1 15.0 He3 Am/Bk3.0 C | 72.0¢ TOSC [a X}

CALIBRATION FACTOR(S): caliper ot wefiheod 8/17/89

DIGITAL FILE NAME(S): PGOPDO38.CAD.CEO,GALGBLDALDBINALNG1
REMARKS: : :

Repsat iog files: GAO.DAONAO

woter level B—17—89 57.49 from TOSC

ESD GEOPHYSICAL ARCHIVES #89-001
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(p38.200) PGDP WELL 38
N. GAMMA .y M NEUTRON
0 CPS 100 7 "0 cPS 300
CALIPER y v DENSITY
3.5 INCHES 857 ™~ 2000 CPS 0

DENSITY

CALPER

35 NCFES 855 * %350 TS 0
N, GAMMA L. NEUTRON
) 02 WY K5 TS 300

(p38.200) PGDP WELL 38
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ORNL GEOPHYSICS GROUP || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE, TN. 37831~-6317 DENSITY' NEUTRON

PHONE: (615) 574-7312 (615) 574~4558 WELL:39
PROJECT: PGDP Site Investigation 1 DATE LOGGED: 17 August 1989
CLIENT: MMES RAP — Winkler /Krispin ORNL D NQO: PGDP0039
LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken ELEV: 381.52' DEPTH REF: TOSC

BOREHOLE DATA

DRILLING CONTRACTOR: 7
DRILLER TD:. ?. . LOGGED TD: 738

RUN BIT RECORD CASING RECORD

NO. 8it Slize From To Size/Wgt/Thk. From To
1 8" Ground Level ? &' steel 0.0' ?
2 4" PVC 2.5 736 '
3 :
4

DRILL METHOD: Hollow Stemn Auger
CASING STICK UP: 2.6' TOSC—outer,2.5' TO(PYC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA

INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

FONCTION [N ORI TABE R T PR | TR e PR ToPE e TR o ER AL
SN, SN. FEET IFT./MiN FEET FEET CIURIE FEET
Caliper 1 0109 125 0109 0.1 15.0 Jorm surr . none 70.40 | TOSC 0.0
Nat. Gammo |2 D103 03 089 Q.1 15.0 Nal none 72.8' TOSC Q.0
Density 3 0102 104 1224 Q.1 15.0 Nal Cs137! 125mC| 719 TOSC 0.0
Neutron 4 o 104 08A 0.1 15.0 He3 Am/Bp30 C | 72.00 TOSC 0.0

CALIBRATION FACTOR(S): caliper at weihead 8/17/89

DIGITAL FILE NAME(S): PGDPUD39.CAQ.CH0,GALGELDALOBLNALNGT
REMARKS:

Repsot log files: GAODAONAQO

water level 8~17—89 54.85' from TOSC
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(g: rbd p39.z00)

N._GAMMA

o5 0}

PGDP WELL 39

{g: rbd p38.za0)

PGDP WELL 39
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ORNL GEOPHYSICS GROuUP || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317 DENSITY' NEUTRON

PHONE: (6815) 574-7312 (615) 574-4558 WELL: 40

PROJECT: PGDP Site Investigation 1

CLIENT: MMES RAP — Winkler /Krispin
LOCATION: Paducoh Gaseous Diffusion Plant
STATE: Kentucky

DATE LOGGED: 17 July 1989
ORNL ID NO: PGDP0040

COUNTY: McCracken ELEV: 38192° DEPTH REF: TOSC
BOREMOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 102.7

RUN BIT RECORD CASING RECORD

NO. Bit Size From To Size,/Wgt/ Thk. From To
1 8" Ground Level ? E" steel 0.0 ?
2 4 PVC ? 102.7
3 :
4

DRILL METHOL: Holiow Sten Auger
CASING STICK UP: 2.6' TOSC—outer, ? TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

CENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES
LOGGING ENGINEER: R. O. KENMNARD

GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

UMIT/TRUCK: GEL 1

LOGGING DATA

L0G RN £ QUAPMENT LOGGING _ [DETECTOR SPACING SOURCE. L OGGED INTERVAL
FUNCTION NO. [MODEL TPROEE | [SPEED | TYPE  [Ta~x | Rx—Rx [ SIZE TTROM | TO NT

S.N, SN, IFEET  IFT. /N FEET FEET CURIE FEEY
Catiper 1 0109 125" (0109 {01 150  |3orm sum Inone 99.8 {TOSC | 0.0
Nat. Gamma |2 jo3 |13 089 |o.1 150  {Nal Inone 93.8' |Tosc | 0.0
Denaity 3 |02 {104 1224 |0 15.0  {Nal C3137] 125mc{ 1013 | TOSC | 0.0
Neutron 4 lowt w4 w88 |01 150  |He3 Am/83.0 ¢ {013 [Tosc | 0.0

REMARKS:

Repeat iog files: DAONAO
water level ?-~7—7

54.85'from TOSC

CALIBRATION FACTOR(S): coliper at welhead 7/17/89
DIGITAL FILE NAME(S): PGDPO040.CAC,CB0.0A1L08 LNALNCY
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(g: rbd p40.za0) PGDP WELL 40
N. GAMMA M v NEUTRON

0 CPS 100 7 0 CPS 300
CALPER e DENSITY

.500 S 8.500 ™ 2000 CPS Q
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ORNL GEOPHYSICS GRoup || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE, TN. 37831—~6317 DENSITY, NEUTRON

PHONE: (615) 5747312 (615) 574-4558 WELL: 41
PROJECT: PGDP Site investigotion 1 DATE LOGGED: 15 August 1989
CLIENT: MMES RAP — Winkler /Krispin ORNL ID NO: PGDPQO041

LOCATION: Paducanh Goseous Diffusion Plont

STATE: Kentucky . COUNTY: McCracken ELEV: 378.68'° DEPTH REF: TOSC
BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRELLER TD: ? LOGGED TD: 732"

RN 81T RECORD CASING RECORD

NO. 8it Size From To Size /Wgt/ Thk. From To
1 8" Ground Level ? 8" steel 0.0 ?
2 4" PVC 119 73.3
3
4

DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 2.35'TOSC—outer,1.20' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL: DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

LOG RUN E. NI OGGING __ |DETECTOR SPACING SOURCE LOGGED INTERVAL
FUNCTION NO. m mrhq@s::r—ms: To—Rx | Rxfx | "EIZE"FRDTTTO Y.

SN, SN IFEET  IFT. /v FEET FEEY CURIE FEET
Caliper 1 Jowe j125% (o9  jou 15.0  {3orm sun none 875 |tosc | o0
Not. Camma {2 {0103 [103 1089 |01 15.0  {Noi none 72.4 {tosc | oo
Denaity 3 {002 {104 1224 j0.1 15.0  [Nat C3137| 25mC| 745 {TosC | 0.0
Neutron 4 |01 |w4e (88  jo.1 15.0  |He3 am/BE30 C 1715 |Tosc | oo
CALEBRATION FACTOR(S): coliper at welheod 8/15/89

DIGITAL FILE NAME(S): PCDPOOALCAO.CBO,CALGBLDALDBINALNG1
REMARKS: '

Repeat log files: GAQ.DAONAO

woter level B~15-89 5147 from TOSC
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(g rbd p4lza0) PGDP WELL 41
N. GAMMA ¢ NEUTRON
; 0 CPS 00 ~0 CcPS
CALPER DENSITY
s

3.500 INCHES

—

8500

550

(g: rbd p412a0)

PGDP WELL 41
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, DAK RIDGE, TN, 37831-6317
PHONE: (615) 574-7312 (815) 574—4558

CALIPER, NAT. GAM

DENSITY, NEUTRON
WELL:42

PROJECT: PGDP Site Investigation 1

CLIENT: MMES RAP — Winkler /Krispin
LOCATION: Paducan Gaseous Diffusion Plant
STATE: Kentucky

COUNTY: McCracken ELEV: 363.08'

DATE LOGGED: 15 August 1989
ORNL 1D NO: PGDP0Q042

DEPTH REF: TOSC

BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TOD: ? LOGGED TD: 50.8'
RUN ‘8IT RECORD CASING RECORD
NO. Bit Size From To Size /Wgt /Thk. From To

1 8" Ground Level ? 6" stesl 0.0' ?

2 4" PVC 417 50.8'

3

4
DRILL. METHOD: Hollow Stem Auger
CASING STICK UP: 4.1 TOSC—outer,~0.07' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENMARD
GEOPMYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN EQUIPMENT LOGGING _ |DETECTOR SPACING SOURCE : D INTERVAL
FUNCTION NO. [MODEL [PROBE | [SPEED | TYPE | Tx—Rx | Rx—Rx TW!VW“H%%ETO . T,
S.N. SN, FEET |FT./MN FEET FEET CURIE FEEY

Catiper 1 009 125" 1009 {01 15.0 3arm_ sumi none 47.3 |rosc 0.7
Nat. Gomma |2 o103 03 1089 0.1 15.0 Nal none 50.0' | T0SC 0.0'
Density 3 {0102 [104 1224 foa 15.0  INal C3137| 125mC| 49.00 |[T0SC | 0.0
Neutron 4 |01 |oar jwse |o1 15.0  |He3 Am/Be 3.0 C |49.0' |TOSC | OO

CAUBRATION FACTOR(S): coliper at webheod 8/15/89

DIGITAL FILE NAME(S): PGDP0042.CAO,CBA,GALGBLDALDSINAING1
REMARKS:

Repeat log files: GAD.DAONAD

woter level B—15~-83 36.0' from TOSC
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(g: paducah z p42.za0)

PGDP WELL 42

N. GAMMA N . NEUTRON

0 CPS 00 7 LN ¢ps 300
CALIPER - . 3 DENSITY

35 INCHES g5 A K600 =S 0

CALIPER N B DENSITY .

35 INCHES 85 " 2000 CPS N
) N. GAMMA . . NEUTRON \
0 CPS oo A CPS 300

(9: paducah z p42.2a0)

PGDP WELL 42
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHONE: (6815) 574~7312 (615) 574-4558

CALIPER, NAT. G

WELL: 43

AM

DENSITY, NEUTRON

LOCATION: Paducah Gasgeous Diffusion Plant

PROJECT: PGDP Site investigation 1 DATE LOGGED:

STATE: Kentucky COUNTY: McCracken ELEV: 363.08'

15 August 1989
CLIENT: MMES RAP — Winkler /Krispin ORNL 1D NO: PGDP0O043

DEPTH REF: TOSC

BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 738"
BIT RECORD CASING RECORD

NO. Bit Size From To Size/Wgt/ Thk. From To

1 B8 Ground Level ? 6" steel 0.0 ?

2 4" PVC 15 73.8'

3

4
DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 2.8 TOSC~outer,1.2' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN EQIPMENT LOGCING  |OETECTOR SPACING SOUR LOGGED INTERVAL
FUNCTION NO. [ORRCIMCOEL JPROBE OIG INTJSPEED | TYPE | Tx—Rx | Rx<Rx | TYPE] | TROM | 7O INT.
SN, SN FEET [FT./MiN FEET FEET CURIE FEET

Calipar 1 0109 125" (0109 0.1 15.0 Jarm sue none 71.0" TOSC o.r
Nat. Gomma |2 G103 03 1089 0.1 15.0 ol none 73.0' {TOSC 0.0
Density 3 0102 104 1224 0.1 15.0 MNal Cs137| 125mC|{ 73.0' | TOSC 0.0'
Neutron 4+ oo V4P 088 0.1 15.0 He3 Am/Be 3.0 C | 73.0' TOSC 0.0

CALBRATION FACTOR(S): caliper at wethead 8/15/89

DIGITAL FLE NAME(S): PGOPOD4A3.CAO,CHO,GA2,682,DAL0BINALNG1
REMARKS:

Repeot log files: GAD,DAONAD

water level B~15-89 43.6' from TOSC
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(g: rbd p43.2¢0) PGDP WELL 43

N._GAMMA
0 (€3
CALPER
3.500 INCHES

(g: rbd p43.2a0) PGDP WELL 43
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'ORNL GEOPHYSICS GROUP || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE, TN. 37831-8317 DENS!TY' NEUTRON

PHONE: (615) 5747312 (615) 574~4558 WELL: 44
PROJECT: PGDP Site investigation 1 DATE LOGGED: 14 August 1989
CLIENT: MMES RAP ~— Winkler/Krispin ORNL ID NO: PGDPO0O44

LOCATION: Paducoh Gaseous Diffusion Plont

STATE: Kentucky . COUNTY: McCracken ELEV: 403.19' DEPTH REF: TOSC
BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 98.0'

RUN BIT RECORD CASING RECORD

NO. Bit Size From To Size /Wgt/ Thi. From . To
1 8" Ground Levsi ? 6" steel 0.0 ?
2 4" PVC 17 98.0'
3
4

DRILL METHOD: Holiow Stem Auger
CASING STICK UP: 19' TOSC~outer,0.8' TO(PVC)C
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

: GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOCGING DATA

I’;ﬁc TioN :JBN EOUPMEMT LOGGING _ |OETECTOR - SPM:’R‘S% SOURCE LOGGED INTERV, .

S.N. SN FEET IFT./04N FEEY FEET CURIE FEET
Caoliper 1 owve 125" 109 {04 15.0 Sarm _su nons 95.2° | TOSC 0.2
Mat. Gamma |2 003 {103 1089 101 15.0 Not none 97.2' |TOsSC 0.0
Danasity 3 0102 {104 1224 101 15.0 Nol C3137] 125mC | 98.7 TOSC 0.0
Neutron + 0101 104P {1088 0.1 15.0 Ho3 Am/Be 3.0 C | 984 |TOSC 0.0

CALIBRATION FACTOR(S): caliper at welhead 8/14 /89

DIGITAL FLE NAME(S): PGDP0044.CAO.CBO,GAZ,GB2.DALDCINALNGT
REMARKS:

Repeat log fies: GAODAONAD

water level B—14~89 76.0' from TOSC
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(p44.2a0) PGDP WELL 44
N. GAMMA . NEUTRON

0 CPS 100 7 ~0 cPS 300
CALIPER DENSITY

35 NCHES 85 7 T RS 0
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ORNL GEOPHYSICS GROUP
P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317

CALIPER, NAT. GAM
DENSITY, NEUTRON

WELL: 63

PHOME: (615) 574-7312  (615) 5744558

PROJECT: PGDP Site Investigaotion 1 DATE LOGGED:

CLIENT: MMES RAP — Winkler /Krispin
LOCATION: Paducah Gasecus Diffusion Plant

STATE: Kentucky ~ COUNTY: McCracken ELEV: 372.99'

1 July 1989
ORNL 1D NO: PGDPOOSS

DEPTH REF: TOC

BOREHOLE DATA

DRILLING CONTRACTOR: 2
DRILLER TD: ? LOGGED TD:  93.2'

RUN 8IT RECORD CASING RECORD
NO, Bit Size . From To Size /Wgt/ Thk. From To

11 8 Ground Lavel ? 6" steel

2 2" 5S 0.0 93.2'

3

4
DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 1.45 TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

g GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN EQUAPMENT LOGGNG: {DETECTOR SPACING SOUR L D INTERVAL
FUNCTION NO.  [ORNC T TMOOEL JPIROBE | TYPE TR | Rx~%x | TPPE] %ZE ‘ﬂgg‘rc WY,
S.N. SN, FEEY [FT./neN FEET FEET CURE FEET

Coliper 1 019 |125" 009 (0.1 15.0 . j3arm sum| [none 89.6 | TOC 0.0'
Nat. Gommo |2 0103 103 089 j0.1 15.0 MNat none 92.4' | TOC 0.0'
Denaity 3 0102 104 1224 O 15.0 Mol C3B7| 25mC{90.9' | TOC 0.0
Neutron 4 jowo1  [10ap (1088 0.1 15.0 - jHe3 Am /88 3.0 C 918 |TOC 0.0'

CALIBRATION FACTOR(S): colipwr ot welveod 7,/16/89
DIGITAL FILE NAME(S): PGDPODSS.CALCCLEALGBLDASDCS,NAINGS
REMARKS:

Repeat log files: GADDA4NA2

water level 7-16-89 44.5 from TOC
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{g: rbd p65.200)

PGDP WELL 65

N._GAMMA y NEUTRON
0 CPS w2 *o CPS
CALPER DENSITY

5 3,500 INCHES 8.500 s
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ORNL GEOPHYSICS GRoup || CALIPER, NAT. GAM

- P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317 DENS'TY' NEUTRON

PHONE: (615) 574~7312 (615) 5744558 WELL:66
PROJECT: PGDP Site investigation 1 DATE LOGGED: 17 August 1989
CLIENT: MMES RAP ~— Winkler /Krispin ORNL ID NO: PGDPO0O66
LOCATION: Paducah Goseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken ELEV: 371.44' DEPTH REF: TOC

BOREHOLE DATA
DRILLING CONTRACTOR: ?
DRILLER TD: ? LOGGED TD: 628"

RN BIT RECORD CASING RECORD

NO. Bit Size . From To Size /Wgt / Thk. From To
1 8" Ground Level ? 6" steel
2 2" 0.0 | 62.6
3
4

DRILL METHOD: Hottow Stem Auger
CASING STICK UP: 2.22'TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL. DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

R e
S.N. SN. IFEET |FT./Me FEET FEET CURE FEET

Caliper 1 lowe j125* jows joa 15.0 . |3arm sun : none 10¢

Nat. Garwno |2 [0103 |03 1089 |01 150 INal none 818 | TOC 0.0'

Dansity 3  Jow2 jwos 1224 ot 5.0 INal : Cs137] 125mC|{680.8' | TOC 0.0'

Neutron 4+ (o (oep lwes (oo 5.0 jHel . lAm /B2 3.0 C 160.8 | TOC 0.0

CALIBRATION FACTOR(S): colipsr at welhead NONE
DIGITAL FILE NAME(S): PGDPODBS.CALGBLDALDEINAING1
REMARKS:

Repeat log fims: GAODADNAO

water: level 8—-17-89 48.8% from TOC

NO CALPER RUN DUE TO HIGH CONTAMNATION
LEVEL N WELL .
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(g: rbd p66.za0) PGDP WELL 66

N. GAMMA
(2

(g: rbd p66.za0) PGDP WELL 66
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHOMNE: (615) 574-7312: (815) 574-4558

CALIPER, NAT. GAM
DENSITY, NEUTRON

WELL: 68

CLIENT: MMES RAP ~— Winkler /Krispin
LOCATION: Paducah Gaseous Diffusion Plant

PROJECT: PGDP Site  Investigation 1 DATE LOGGED:

STATE: Kentucky COUNTY: McCracken ELEV: 380.21

15 July 1989

ORNL ID NO: PGDPOO68

DEPTH REF: TOC

BOREHOLE DATA

DRILLING CONTRACTOR: 2
DRLLER TD: ? LOGGED TD: 1051

RUN BT RECORD CASING RECORD

NO. Bit Size From To Size/Wgt/ Thk. From To
1 a8" Ground Level ? €' stesl
2 2" SS 0.0' 10567
3
4

DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 2.38 TOC
DEPTHS WHERE CIRCULATION WAS LOST OR 'VARIABLE:

GENERAL DATA

LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:

INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1

LOGGING DATA

FocTion  [No TORRT— i P Rer o R T e DTV rE Ty PR rvpe ST TR e R A

SN, S.N. FEET |FY. /i FEET FEET CURIE. FEET
Caliper 1 0L 125" 0109 0.3 1B.0 Jarm sum none 0L TOC 0.0
Nat. Gomma |2 0103 03 089 0.1 15.0 Nal none 04,3 | TOC Q.0
Density 3 002 V4 1224 0.1 15.0 Nal Cs137| 125mC| 103.2° | TOC Q.0
Meutron 4 [¢) )] V4P 08688 0.1 15.0 He3 AM/B88 3.0 C |0VLY | TOC 0.0

CALBRATION FACTOR(S): coliper ot welheod 7/15/89

DIGITAL FILE NAME(S): PGOPOOBS.CAO,CBO,GALGELDA3,DE3.NA3NB3
REMARKS:

Repeot log files: GAODAZNAZ

-water Jevel -7—15—-89 -510' from TOC
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(g: rbd p68.za0) PGDP WELL 68

N. GAMMA 9 ¢ NEUTRON
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ORNL GEOPHYSICS GROUP || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RDGE, TN 37831637 || DENSITY, NEUTRON

PHONE: (615) 574-7312 (615) 574—4558 WELL: 80
PROJECT: PGDP Site |nvestigotion 1 DATE LOGGED: 15 July 19898
CLIENT: MMES RAP — Winkler /Krispin ORNL D NO: PGDPOO0O80O

LOCATION: Paducoh Gasecus Diffusion Plont

STATE: Kentucky COUNTY: McCracken ELEV: 376.89° OEPTH REF: TOC
BOREMOLE DATA

DRILLING CONTRACTOR: ?
DRILLER TD: ? LOGGED TD: 87.0

RUN BIT RECORD CASING RECORD

NO. Bit Size From To Size /Wgt / Thk. From To
1 8" Ground Levsi ? 6" stesi
2 2" SS 0.0 ' 87.0 *
3
4

ORILL METHOD: Hollow Stem Auger
CASING STICK UP: 3.t TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

‘ GENERAL DATA ,
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R, O. KENNARD
CEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

N EQUIPMENT Locome TOETECTOR — SPAGRG T SOUREE LOGGED WTERVAL

SML SN |FEET |FT. A FEET | FEET CURE FEET

Colipar 1__fowe (125" jows 01 [150  |zarm s ~lnone 83s |toc | oo

[Nat. Gommo |2 o3 (103 fn8s Joa |50 fNoi _inone 862 |toc | oo

Dermity 3 Jow2 e {1224 Joa im0 fnol ca137] 2smeissy fvoc | oo
4

Neutron 001 04P (088 |09 15.0 He3 Am/82 3.0 C 853 |TOC 0.0

CALBRATION FACTOR(S): coliper at welhead 7/15,/89

DIGITAL FLE NAME(S): PGDPOOS0.CAO.CBO,GA2,CB2.DA5.DBS.NAT.NBT
REMARKS:

Repeat log files: GALDA3NAD

water level 71589 488 from TOC
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(g: rbd p80.za0) PGDP WELL 80
k_—ﬂﬂw___”
0 CPS 100
CALPER
3500 INCHES 8.500

(g: rbd pBD.zaD) PGDP WELL 80
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P. O. BOX 2008, OAK RIDGE, TN. 37831-6317

ORNL GEOPHYSICS GROUP || CALIPER, NAT. GAM
DENSITY, NEUTRON

LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCrocken ELEV: 376.88' DEPTH REF: TOC

PHONE: (615) 574~7312 (615) 574—4558 WELL: B1
PROJECT: PGDP Site Investigation 1 DATE LOGGED: 16 July 188989
CLIENT: MMES RAP - Winkler /Krispin ORNL 1D NO: PGDPOOS1

BOREHOLE DATA

DRILLING CONTRACTOR: 72

DRILLER TD: ? LOGGED TD: 88.6'

RUN 81T RECORD CASING RECORD

NO, Bit Size From To Size /Wat/ Thk. From To
1 8" Ground Level ? 6" steel
2 2" s8 0.0 88.5'
3
4

DRILL METHOD: tHollow Stem Auger
CASING STICK (P: 314
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. Q. KENNARD

GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

FiRcTIN  [No.. [T RBEL fEROBE Ok T TSP e TR T | ToPE T ST PR o LR

SN SN, |FEET |FT./MM FEET | FEET CURE FEEY
Caliper 1 owe 125" |0X8 0.1 195.0 © {3orm sum] inone as5.4' | TOC 0.0
MNat. Gomma_ |2 0w3 {103 088 104 15.0 Nol inone 87.8' [10C 0.0
Denuity 3 0102 04 1224 {01 15.0 Nol ICa137] 25mC|{88.8' 1 TOC 0.0
Neutron 4 0101 1047 11088 101 15.0 He3 Ay 3.0 C |88.7 |TOC 0.0

CALBRATION FACTOR(S): caiiper ot welhead 7,/16/89

OIGITAL FILE NAME(S): PGDPO0S1CC0.CB0,0ALGB1DA3.083NAS No#
REMARKS: '

Repeat log files: GAODAZNAZ

water level 7~-16-89 50.0'° from TOC
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(g: rbd p8lza0)

PGDP WELL 81

N._GAMMA
0 ¢PsS 00
CALPER

3.500

INCHES

8500

(g rbd pBlz00)

PGDP WELL 81
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHONE: (615) 574-7312 (615) 574-4558

CALIPER, NAT. GAM

DENSITY, NEUTRON
WELL: DO1

PROJECT: PGDP Site investigation 1 DATE LOGGED:

CLIENT: MMES RAP —~ Winkler /Krispin
LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken

18 July 1989
ORNL ID NO: PGDPODO1

ELEV: 358.08° DEPTH REF: TOC

BOREHOLE DATA

DRILLING CONTRACTOR: 72

DRELER TD: ? LOGGED TD: 7768
RUN BIT RECORD CASING RECORD
NO, Bit Size From To Size /Wgt / Thk. From To

1 a Ground Level ? 4" PVC - 0.0' 77.68

> -

3

4
DRILL METHOD: Hoflow Stem Auger
CASING STICK UP: 3.2' TOC
DEPTHS WHERE C’RCULATION WAS LOST OR VARIABLE:

GEMNERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN X NT LOGGING __1OFE TECTOR SPACING SOURCE. LOGGED INTERVAL
FUNCTION NO. %Wmm TYPE W ~Rx % 'TV%WWTO T,
§:‘N. SN FEET |FT./MN FEET FEET CURIE FEET

Caoliper 1 0109 125" (o109  jo.u 15.0 3arm sum inone 74.5' {TOC 0.0
Nat. Gamma |2 0103 [103 089 0.3 15.0 Nal inone 88.9° | TOC 0,0
Density 3 0102 104 1224 |01 15.0 Nol ICs137| 125mC| 784 | TOC 0.0
Neutron 4 0101 104P 088 0.1 %0 Hal A /Bp3.0 C {765 (TOC 0.0

CALBRATION FACTOR(S): coliper at welheod 7/18/89
DIGITAL FILE NAME(S): PGDPODOLCALCEBLOALDCINALNGY
REMARKS:

Repeat log files: CAONAD

water levet 7—-1B-89 318 from TOC
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(g: rbd pDO1.2a0) PGDP WELL DO1
N. GAMMA

S R = S i

CALPER

(g rbd pDO1za0) PGDP WELL DO1
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ORNL GEOPHYSICS GROUP

CALIPER, NAT. GAM

- DENSITY, NEUTRON

P. Q. BOX 2008, OAK RIDGE, TN. 37831-86317

PHONE: (615) 574-7312 (615) 574—4558 WELL:DO3
PROJECT: PGDP Site investigation 1 DATE LOGGED: 18 July 1989
CLIENT: MMES RAP ~ Winkler /Krispin ORNL D NO: PGDPODO3

LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken ELEV::361.78' DEPTH REF: TOC

BOREHMOLE DATA
DRILLING | CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 69.78

RUN BIT RECORD CASING RECORD

NO. Bit Size From To Size /Wgt / Thk. From To
1 8" Ground Level ? 6" steel
2 ) 4" PVC : 0.0 £69.78'
3
4

DRILL METHOD: Hollow Sterm Auger
CASING STICK UP: 19" TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

#OWGC TioN :olﬂ EQUIPMENT LOGGING OETTYE‘SETOG T:—-QS:.A”R‘S—RI: TY%%RCE LOGGEI])_ONTER‘;RI:

S.N. SN FEET JFT./MN- FEET FEET CURIE FEET
Caolipar 1 0109 (125" jOW9 |01 15.0 darem sum none 668 | T0C 0.0
Not. Gamma |2 0103 1103 1088 0.1 15.0 Nal inone 808 | TOC 0.0'
DENSITY 3 0102 104 1224 |0.1 15.0 Nat Cai37| 125mC{ 68.7 TOC Q.0'
Neutron 4 0101 04P 1088 0.1 15.0 He3 Am/8e3.0 C 168.2' |TOC 0.0'

CALIBRATION FACTOR(S): caliper ot welhead 7,/18/89
DIGITAL FILE NAME(S): PGDPODO3.CAC,CBO.0ALDCINAILNGY
REMARKS:

Repeat log files: DAONAO

water level 7-18-89 38.7" from TOC
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{g: rbd pD03.za0)

N._GAMMA

PGOP WELL D03

0 CPS

CALIPER

v DENSITY

{g: rbd pD03.2a0)

3.500 INCHES 8.500 7 ™ 2000 CPS
N._ GAMMA y NEUTRON
% CPS 00 ~0 CPS

PGDP WELL DO3
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ORNL GEOPHYSICS GROUP

P. O. BOX 2008, OAK RIDGE, TN. 37831-6317

PHONE: {(615) 574-7312° (815) 574~4558

CALIPER, NAT. GAM

DENSITY, NEUTRON
WELL:DO4

PROJECT: PGDP Site investigation 1 - DATE LOGGED: 18 July 19889
ORNL ID NO: PGDPODO4

CLIENT: MMES RAP - Winkler /Krispin
LOCATION: Paducaoh Gaseous Diffusion Plont

STATE: Kentucky COUNTY: McCracken ELEV: 336.46' DEPTH REF: TOC

BOREHOLE DATA
DRILLING CONTRACTOR:  ? '

DRILLER TD: ? LOGGED TO: 38.05"
RUN BIT RECORD . CASING RECORD
Bit Sizae from To Size /Wgt/ Thk. From To
1 a" Ground Level ? 6 steel
2
L. 3 4 - . o R
=T
DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 3.42 TOC
DEPTHS WHERE CRCULATION WAS LOST OR VARIABLE:
CENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT /TRUCK: GEL 1

LOGGING ENGINEER: R. O. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE
OTHER SERVICES:

LOGGOING DATA

LOG RUN ECUNPMENT LOGGING _ {DETECTOH SPACING SOURCE, LOGGED INTERVAL
FUNCTION NO. B NT|SPEED | TYPE  JTa~Rx | Rx—Rx | TYPE] SIZE | FROM | 1D Y.

SN, SN [FEET [FT./MN FEEY FEET CURE. FEET
Calipar 1 oY |L28* j0We |04 15.0°  {3arm sun Inone 34.9° {T0OC 0.0
Nat. Gomme {2 1003 1103 1089 |01 150 iNol none 28.7 | roc 0.0'
Density 3 Jow2 |wa 1224 (0.1 15.0  {Nol C3137| 125mC| 38.2° | TOC 0.0'
Neutron 4 jowt |wer |88 |01 15.0,  {He3 Am/B8p3.0 C |38.4 [TOC 0.0

CALIBRATION FACTOR(S): caliper ot weltwoad 7/18/89
DIGITAL FILE NAME(S): PGDPODO4.CA2,CB82.DALDCINALNE?
REMARKS: '
Repeat log files: DAONAO

water level 7-18-89 14.2' from TOC
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(g: rbd pDO4.2a0)
N. GAMMA

PDGP WELL DO4

o s

CALPER

(g: rbd pDO4.za0)

PDGP WELL D04
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ORNL GEOPHYSICS GRoup || CALIPER, NAT. GAM
P. 0. BOX 2008, OAK RIDGE., TN. 37831-6317 DENS‘TY' NEUTRON

LOCATION: Paducoh Gaseous Diffusion Piant

STATE: Kentucky COUNTY: McCracken ELEV: 35165 DEPTH REF: TOC

PHONE: (615) 574-7312 (615) 574—4558 WELL:D10
PROJECT: PGDP Site Investigation 1 DATE LOGGED: 18 July 1988
CLIENT: MMES RAP - Winkler /Krispin ORNL. ID NO: PGDPOD10

BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TD: 46.4' )

RUN B8IT RECORD CASING RECORD

NO. Bit Size From To Size /Wgt/ Thk. From To
1 8" Ground Level ? 4" pvC 0.0 46.4
2
3
4

DRILL METHOD: Holow Stem Auger
CASING STICK UP: 0.8 -TOC

DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA

INSTRUMENTATION: ORNL DAS & COMPROBE  SONDES UNIT /TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD

GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

FoMCTIN [ Non (O OBEL PRI W [P T TYAE e Tr e R YRR T e TR P ERYAL

SN SN, |FEET _[FT./MM FEEY | FEET CURIE FEET
Coliper 1 jows |r2s* jows |04 15.0  |3arm sum none 43.2' 1Ttoc 0.0¢
Not. Gommao [2 (003 w03 089 (0.1 15.0 [Nt . none 37.3 | TOC 0.0'
Density 3 jowz o4 |2 jou 15.0  |Nal Ca137| 125mc| 44.8° | TOC 0.0'
Neuytron 4 |owo1  [wap [1088 {01 150  {He3 Am/BE3.0 C |44.9° |TOC 0.0'

CALIBRATION FACTOR(S): coliper ot weltheod 7/18/89
DIGITAL FILE NAME(S): PGDPODY0.CAD,CBO,DALDCINALNGY
REMARKS:

Repect iog files: DAONAO
water jevel 7-18-89 44.0' from TOC
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(g: paducah z pdi0.za0)

TVA WELL D10

N. GAMMA y v NEUTRON

0 CPS 100 7 "0 CPS 300
CALIPER y DENSITY

3.5 INCHES 85" "~ 2000 CPS 07

CALIPER

DENSITY

35 INCHES g5 5500 CPS 5
N GAMMA y y NEUTRON .
) NS 66 K5 CPS 300

(g: paducah z pd10.zad)

TVA WELL D10
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ORNL GEOPHYSICS GRoOup || CALIPER, NAT. GAM
- DENSITY, NEUTRON

P. 0. BOX 2008, DAK RIDGE, TN. 378316317
PHONE: (B15) 5747312 (615) 574—4558 WELL:LOC2

PROJECT: PGDP Site investigation 1 DATE LOGGED: 19 July 1989

CLIENT: MMES RAP ~ Winkler /Krispin ORNL ID NO: PGDPLOC2

LOCATION: Paducah Gaseous Diffusion Plont
STATE: Kentucky COUNTY: McCracken ELEV: 365.56' DEPTH REF: TOC

BOREMOLE DATA

DRILLING CONTRACTOR: ?
DRILLER TO: ? LOGGED TD: 7581

RUN BT RECORD CASING RECORD

NO. Bit Size From To Size /Wat / Thik. From To
1 B Ground Level ? 4" PVC 0.0’ 75.87
2
3
4

DRILL METHOD: Hollow Stem Auger
CASING STICK UP: 0.1 TOC )
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

- GENERAL DATA

INSTRUMENTATION: ORNL DAS & COMPROBE SONDES TUNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD
GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

. LOGGING DATA

T < O 1 L XL

S.N. SN, FEET JFT. /!l_.N FEET FEET CURE FEET
Coltpar 1 0109 125" {009 0.1 5.0 Jarm s none 72.0¢ TOC 0.0°
Nat. Commo 12 003 03 1089 0.1 15.0 Nol none 72.22 | TOC 0.0'
Density 3 0102 104 1224 0.1 15.0 Nol Ca137]| 125mC| 79.5' TOC 0.0°
Neutron 4 0101 V4P 1088 0.1 15.0 He3 Am/Bp3.0 C 797 TOC 0.0'

CALBRATION FACTOR(S): caliver at wehead 7/%/89
DIGITAL FILE NAME(S): PGDPLOC2.CAD,CBODALDCINALNGT
REMARKS:

Repeat log files: DAONAD

water levei ? from TOC
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(g: rbd pLOC2.za0)
N. GAMMA

a5 %0

PGDP WELL LOCATION 2

CALPER

(g: rbd plLOC2.200)

Y550 INCHES 8500

PGDP WELL LOCATION 2

‘ N. GAMMA .
P50 i) TPS 300
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P. 0. BOX 2008, OAK RIDGE, TN. 37331-6317

ORNL GEOPHYSICS GROUP || CALIPER, NAT. GAM
- | DENSITY, NEUTRON

LOCATION: Paducah Gaseous Diffusion Plant
STATE: Kentucky COUNTY: McCracken ELEV: 363.80° DEPTH REF: TOC

PHONE: (615) 574-7312 (615) 574-4558 WELL:LOC3
PROJECT: PGDP Site Investigation 1 DATE LOGGED: 19 Juiy 1989
CLIENT: MMES RAP — Winkler /Krigpin ORNL ID NO: PGDPLOC3

BOREHOLE DATA

DRILLING CONTRACTOR: ?

DRILLER TD: ? LOGGED TO:  80.0

RUN 8IT RECORD CASING RECORD

NO. 8it Size From To Size/Wgt / Thk. From To
1 B Ground Level ? 4" PVC 0.0 78.2 '
2
3
&4

DRILL METHOD: ?
CASING STICK UP: 0.1 TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER: R. 0. KENNARD '

GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

LOGGING DATA

FomcTion  [Nor e o e R R R s T

S.N. S.N. FEEY _|FT. /v FEET FEET CURIE FEET
Caliper 1 0109 {125 [ow9 {o. 15.0  |3arem sun ) none 69.7 | YOC 0.0'
Nat. Commo |2 {0103 {103 089 |0t 15.0  [Nal name 700 lToc 0.0
Dansity 3 jow2 (0« 1224 |01 150  INot Cs137{ 125mc| 78.2' | TOC 0.0
Neutron 4 o1 jo4p loss  loa 15.0 He3 Am/8p 3.0 C | 78.2° | TOC 0.0'

CALIBRATION FACTOR(S): caliper ot weiheod 7,/19/89
DIGITAL FILE NAME(S): PGDPLOC3.CAD,CBO,DALDDINALNGY
REMARKS:

Repaat log files: DAONAO

water leveli ?7 from TOC
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(g: rbd pLOC3.2a0) PGDP WELL LOCATION 3
N. GAMMA o v NEUTRON
€ 0 cPS 100 7 ~0 CPS 300
CALPER DENSITY
CI500  NCHES 8500 1 <7000 S )
TR o | e
W N SO 00 O O O D =
N
..... | |
P 5 O S 0% W Ol
....... B
| =
o [ e
Lo
..... -
...... | & |
U B
DI N
T " DENITY
X500 NGES 5500 KTooh 1223 5
N. GAMMA o v NEUTRON
5 oS (L _ TPS 300
(g rbd pLOC3.2a0) PGDP WELL LOCATION 3
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ORNL GEOPHYSICS GROUP

P. 0. BOX 2008, OAK RIDGE, TN. 37831-6317
PHONE: (615) 574-7312 (615) 574—4558

CALIPER, NAT. GAM

DENSITY, NEUTRON
WELL:LOC18

PROJECT: PGDP 'Site Investigation 1.
CLIENT: MMES RAP -~ Winkler /Krispin
LOCATION: Poducah Gaseous Diffusion Plant

STATE: Kentucky COUNTY: McCracken ELEV:

DATE LOGGED:

19 July 1989

ORNL IO NO: PCDPWARF

365.00

DEPTH REF:TOC

: : BOREHOLE DATA
DRILLING CONTRACTOR: *?

DRILLER TD: ? LOGGED TD: m8.41
RUN BIT RECORD CASING RECORD
NO. Bit Size From To Size /Wat / Thk. From To
1 a" . Ground Level ? 4" PVC 0.0' 18.47
2
3
4
DRILL METHOD: Mollow Stem Auger
CASING STICK UP:0.2' TOC
DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:
GENERAL DATA
INSTRUMENTATION: ORNL DAS & COMPROBE  SONDES UNIT/TRUCK: GEL 1
LOGGING ENGINEER:R. O. KENNARD :
GEOPHYSICIST: R. J.  SELFRIDGE
OTHER SERVICES:
LOGGING DATA
LOG RUN E NT LOGGING DETECTOR SPACING SOURCE LOGGED INTERVAL
FUNCTION Na. [ORRC] [SPEED | TYPE [T = \[¢] -
SH. SN FEET IFT, /Nl FEET FEET CURIE FEET
Caliper ) 009 2% jowe . joa 15.0 Jarm sum none m.6 | TOC 0.0
Not. Gamma {2 O3 103 1083 04 15.0 Not nore 108.68'° |TOC 0.0
Denaity 3 {02 {104 1224 o1 5.0 |Nal Cs137 | 125mC | 161 70C 0.0
Neutron 4 |owt 104P  |1o88  log 15.0 He3 Am/Be 3.0 C |16 TOC 0.0

CALIBRATION FACTOR(S)caiper at wethead 7/19/89
DIGITAL FLE NAME(S)PGOPWARF . CAOCBO.OALODINALING
REMARKS:

Repeat log files: DAONAO

water level ?' from TOC

ESD GEOPHYSICAL ARCHIVES #89-001
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(g: rbd PWARF.2a0) PGDP WELL LOCATION 16
N. GAMMA v NEUTRON

) s 100 A
CALPER

B0 NGRS 5500
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CALIPER, NAT. GAM

DENSITY. NEUTRON
WELL:LOC18

ORNL GEOPHYSICS GROUP

P. O. BOX 2008, OAK RIDGE, TN. 37B31~6317
PHONE: (615) 574—7312 (61S) 574-4558

PROJECT: PGDP Site Investigation 1
CLEENT: MMES RAP — Winkler /Krigpin
LOCATION: Paducah Gaseous Diffusion Plant

STATE: Kentucky COUNTY: McCracken
BOREHOLE DATA

DATE LOGGED: 16 August 1989
ORNL ID NO: PGDPBELT

ELEV: 361.0° DEPTH REF:TOC

DRILLING CONTRACTOR: 7

DRILLER TD: ? LOGGED TD: 742

KRUN 8IT RECORD CASING RECORD

NO. Bit Size From To Size /Wgt/Thk. * From To
1 8" - Ground Level ? 4" PVC 0.0' 74.2'
2
3
4

DRILL METHOD: Hollow Stem Auger
CASING STICK UP:L7

TOC

DEPTHS WHERE CIRCULATION WAS LOST OR VARIABLE:

GENERAL DATA

INSTRUMENT A TION: ORNL DAS & COMPROBE SONDES
LOGGING ENGINEER: R. O. KENNARD

GEOPHYSICIST: R. J. SELFRIDGE

OTHER SERVICES:

UNIT /TRUCK: GEL 1

LOGCING DATA

\F._&cc o RN‘E)N EQUIPMENT LOGGING utvﬁ(.u)rt Tx—RszC';cx-Rx TY?’%LR%E— _?é_ggca%o WNTER VAL.
SN SN, |FEET |FT./Mm, FEET FEET CLRE FEET
Calipar 1 mo9 1.25" o [+R] 15.0 3arm sumi nore 70.4 TOC o0
Nat. Gammao |2 o3 |03 w89 Joa 150 |Nat nane 84.f | TOC 0.0
Density 3 o2  |10a 1224 {03 5.0 |Nat Cs137 | 125mc | 716 | TOC 0.0
Neutron 4 loot  lwap  ficas o 150  [He3 Am/Be 3.0 C | 724 |TOC 0.0
i

REMARKS:

Repeat log files: GAO.DAQNAD
water level 8-16-89 37.58'from TOC

CALIBRATION FACTOR(S)zatiper at wetheod 8/16/89
DIGITAL FILE NAME(S)PGOPEEL T.CAOCBO,GALGBIDAIDBINAZNG2
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{g: rbd pBELT.z00) PGDP WELL LOCATION 18
N. GAMMA . v NEUTRON

0 CPS 100 7 ~0 CPS 300
CALPER “ w DENSITY

3.500 NCHES 8500 ” ~ 2000 CPS 0

0 5 00> k5 TFS 300
(qg: rbd pBELT.za0) PGDP WELL LOCATION 18
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APPENDIX B
SOIL BORING LOG CORRELATIONS
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APPENDIX B

Elevations for soil borings that correspond to wells 16 -- 44 (pages 84 -- 94) are not
absolute. These wells are from the inert landfill site and elevation discrepancies exist
among surveys at this site: the area has been regraded, and historical records are not precise
or clear. Discrepancies are also noted in Table 1. In addition to the illustrated soil boring
logs shown in this appendix, additional soil descriptions are available in ERC (1989).
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(pgdp0016.gb2) PGDP WELL 16 — NATURAL GAMMA
N._GAMMA y 'SOIL BORING LOG
0 CPS 100 ” __ GEOTEK 7

Gray Clay

Brown clay w!
chen pebbles

less chent

N. GAMMA

0 CPS 00 7

(pgdp0016.gb2) PGDP WELL 16 — NATURAL GAMMA



(pgdp0017.gb1)

N._GAMMA

89

PGDP WELL 17 — NATURAL GAMMA

CPS

SOIL BORING LOG

GEOTEK 8

Fill

gravels and river
pebbles

? RockyLlimestone -

Brown clay w/
chent pebbles

Light brown
clay

Light reddish brown
clay

Brown sandy clay

N. GAMMA

0
(pgdp0017.gb1)

CPS

WELL 17 — NATURAL GAMMA



(pgdp0018.gb1)
N. GAMMA

L0 CPS .

90

‘SOIL BORING LOG

PGDP WELL 18 — NATURAL GAMMA

GEOTEK 1

derk gray clay

wichenyriver
pebbles

gray clay

fill ........
1 fin USSR U SOUE SUUE SN O

0 ~CPS 00 7

(pgdp0018.gb1)

PGDP WELL 18 — NATURAL GAMMA
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{ topseil

moist gray clay

brown clay

brownish gray
clay

brown sandyelay |-

dark brown
sandy clay

light brown
sendy clay

(pgdp0019.gb1) , PGDP WELL 19 — NATURAL GAMMA
N. GAMMA y
e 100 SOIL BORING LOG
OO SONCIOUOE FOUOE SOUO SO SO SO GEOTEK 9

N. GAMMA N
0 CPS 00 7

(pgdp0019.gb1) PGDP WELL 19 — NATURAL GAMMA
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PGDP WELL 38 — NATURAL GAMMA

(pgdp0038.gb1)
N. GAMMA y SOIL BORING LOG
0 CPS 100 7 WELL 5P
OO0 OO0 OO0 U OO OO O O AP
............................... | ; red to brown clay
........................... mixed with
I I R R P P ﬁ"maten‘l
......................... o
............................................... - &
B B T T TN JU FUNE S gray clay
OO OO NN O OO0 O ) =0
S S T SO JUNUE SO SN - light brown clay
......................... no log
g rE
.......................... - o
............................ red sand and gravel
b T O | browntoten clay
..................... - &
............................................... .
B R s e - &
TPl N NN OO O ~
B LS e
N. GAMMA “
0 CPS 100 ~

(pgdp0038.gb1)

PGDP WELL 38 — NATURAL GAMMA



(pgdp0039.gb1)

N. GAMMA 5
0 CPS

93

SOIL BORING LOG

WELL 4P

PGDP WELL 39 — NATURAL GAMMA

red to brown clay
with fill material

/| grayto tan clay

.......................

‘| brown clay

red sand and gravel

brown to ten clay

gravel

0 oS 00

(pgdp0039.gb1)

PGDP WELL 39 — NATURAL GAMMA
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dp0040.db1 PGDP WEL!
(pocp ) SOIL BORING LOG
N, GAMMA . WELL3P

40 — NATURAL GAMMA

‘0 tPS

1007

red to brown clay
mixed with
fill material

groy clay

brown clay

red sand and gravel |-

brown totan
ciay

gravel

N. GAMMA

*0 CPS
{pgdp0040.db1)

o0

PGDP WELL 40 — NATURAL GAMMA



95

(pgdp0041.gb1) PGDP WELL 41 — NATURAL GAMMA
N. GAMMA Y
0 cPS 00 7 SOIL BORING LOG
Raruaraer s = WELL 2P

4 redto brown
clay

brown wigray
clay

gray clay

brown to ten
clay

brown to red send :

browntoredclay |

1 gravel

N. GAMMA
0 CPS

(pgdp0041.9b1)

00 7

PGDP WELL 41 — NATURAL GAMMA
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(pgdp0042.gb1) PGDP
N. GAMMA N
0 CPS 100

SOIL BORING LOG

WELL N7P

WELL 42 — NATURAL GAMMA

reddish brown clay 3:

tan to red clay

red ssnd

brown clay

red sand and gravel/.

red to brown clay

T~
o -

gravel mixed

with clay

N. GAMMA

0 CPS
(pgdp0042.gb1)

00

PGDP WELL 42 — NATURAL GAMMA
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(pgdp0043.gb2) PGDP WELL 43 — NATURAL GAMMA
N. GAMMA N
0 CPS 00 7 SOIL BORING LOG

WELL N6P

Above well
Né6P

tan to yellow
clay

4 grayclay

ten to brown
sand

brown clay

gravel

(pgdp0043.gb2) PGDP WELL 43 — NATURAL GAMMA
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[(pgdp0044.9b2) PGDP WELL 44 — NATURAL GAMMA
N, GAMMA N
0 CPS 100 ~ SOIL BORING LOG

WELL 1P

fill and clay

silty brown clay

grayclay

dark brown clay

sand and gravel

- © ] browntotsn
clay

N. GAMMA -
0 CPS 00

(pgdp0044.gb2) PGDP WELL 44 — NATURAL GAMMA
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(pgdp0065.gb1) PGDP WELL 65 — NATURAL GAMMA
- N. GAMMA N
e ,C?S == m SOIL BORING LOG

fift

clay

sand

clay

sand

gravel

(pgdp0065.gb1) PGDP WELL 65 — NATURAL GAMMA
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(pgdp0066.gb1) PGDP WELL 66 — NATURAL GAMMA
N. GAMMA N
0 cPs 100 SOIL BORING LOG

WELL 66

fill

clay

ssnd

] clayand sand

clay

gravel

N. GAMMA y
0 CPS 100 ~
(pgdp0066.gb1) PGDP WELL 66 — NATURAL GAMMA




(pgdp0053.9b1) PGDP
N, GAMMA
0 cPS 00 "

101

WELL 68 — NATURAL GAMMA

SOIL BORING LOG
S-1 :

fi

clay

Qv

send

sandy clay

varisbly sand
tiay

high plasticity ciay | .

06

001

gravel

N._GAMMA
0 cPS

(pgdp0068.gb1)

60 A
PGDP

WELL 68 ~ NATURAL GAMMA
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(pgdp0080.gb2) PGDP WELL 80 - NATURAL GAMMA
N. GAMMA 5
0 CPS 100 SOIL BORING LOG

§-3

, topsoil

silt

silty clay

gravel w clay

— clay
e}

|_clay

sand
clay o sil__|
[sand :

"] oravel and clay

clay

Sand

silt

|ssnd__—clay

Nsand

gravel

N. GAMMA
0 CPS 100 7
(pgdp0080.9b2) PGDP WELL 80 — NATURAL GAMMA
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(pgdp00B1.gbT) PGDP WELL 81 — NATURAL GAMMA

N._GAMMA 5 SOIL BORING LOG

siity clay

T gravel and clay

clay

Tend_ ey | i
(e
~send |

gravel

N._GAMMA 5
0 CPs 100 7

(pgdp0081gb1) PGDP WELL 81 — NATURAL GAMMA
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(PGDPOD10.0C1) TVA WELL D10 — NATURAL GAMMA
SOIL BORING LOG
N._GAMMA J
0 CPS 0"  TVAD-10

silty clay

ash
(wrong
nomenclature)

brown sand
{caninclude
grevel)

N. GAMMA

0 CPS 100 7

(PGDPOD10.DCY) TVA WELL D10 — NATURAL GAMMA
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(PGOPWARF.0D1) PGDP WELL LOCATION 16 - NATURAL GAMMA
0 . gg‘sm o0 DRILLERS LOG

: LOCATION 16
o ) ~

reddish to brown
sand, rock layer
nass botton

N. GAMMA

4 s 00
{PGDPWARF.DD1) PGDP WELL LOCATION 16 — NATURAL GCAMMA
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