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ABSTRACT OF THESIS

LITHOLOGIC AND STRATIGRAPHIC
COMPILATION OF NEAR-SURFACE SEDIMENTS FOR THE
PADUCAH GASEOUS DIFFUSION PLANT, MCCRACKEN COUNTY, KY

The Jackson Purchase region of western Kentucky consists of Coastal Plain sediments
near the northern margin of the Mississippi Embayment. Within this region is the
Paducah Gaseous Diffusion Plant (PGDP), a uranium enrichment facility operated by the
US Department of Energy. At PGDP, a Superfund site, soil and groundwater studies
have provided subsurface lithologic data from hundreds of monitoring wells and borings.
Despite preliminary efforts by various contractors, these data have not been utilized to
develop detailed stratigraphic correlations of sedimentary units across the study area. In
addition, sedimentary exposures along streams in the vicinity of PGDP have not been
systematically described beyond the relatively simple geologic quadrangle maps
published by the US Geological Survey in 1966—67. This study integrates lithologic logs,
other previous site-investigation data, and outcrop mapping to provide a compilation of
near-surface lithologic and stratigraphic data for the PGDP area. A database of
borehole data compiled during this study has been provided to PGDP for future research
and archival. Developments in understanding near-surface geology include the adoption
of nomenclature used by the lllinois State Geological Survey (ISGS), which separates
the “Continental Deposits” into two distinct units, the Mounds Gravel and Metropolis
Formation, based on their unique depositional histories. Additionally, faulting presented
on the preliminary Joppa (IL) 7.5-minute quadrangle map, but not mapped on the Joppa
(KY) 7.5-minute quadrangle map, appears to have impacted deposition of post-Eocene
sediments at the site. These faults are co-linear to zones of irregularity noted in the
Cretaceous McNairy Formation structure elevation map created during this study, thick
zones of the Mounds Gravel noted in an isopach map from this study, and contaminant
plume maps created previously by contractors.
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Chapter 1. Introduction

Location and History

The Jackson Purchase region of western Kentucky consists of Coastal Plain
sediments outlined by the northern extent of the Mississippi Embayment (Figure 1.0).
The Paducah Gaseous Diffusion Plant (PGDP), a uranium enrichment facility operated
by the United States Department of Energy (USDOE) (CH2M Hill, 1992; Clausen et al.,
1992), resides in this region, in McCracken County, Kentucky (Jacobs, 1997) (Figure 1.1).

PGDP began operation in 1952 and enriches uranium fuel for use in nuclear
reactors. Fuel is formed from UFg gas, a mixture of uranium 235 (***U) and fluorine (F)
that passes through cascade diffusion process to achieve enrichment. Unfortunately,
because of this processing there is now a groundwater contamination problem on and
around the PGDP facility.

On May 31, 1994, PGDP was designated a Superfund site, making it a priority for
cleanup among contaminated sites in the United States (Jacobs, 1997). The primary
contaminants of concern at the site are trichloroethene (TCE) and technetium-99 (**Tc).
TCE was used as a degreasing agent and *Tc was formed at the site as a byproduct of
processing nuclear fuel rods (Sweat, 2000). Neither contaminant is being used or
generated at the site now due to changes in practice, but previous releases have
resulted in dissolved-phase transport of both contaminants into plumes stretching
beyond the borders of the facility (Sweat, 2000). This off-site contaminant migration has
impacted groundwater and surface water quality. Previous monitoring has determined
that plumes propagated north from the facility toward the Ohio River (Clausen et al.,
1992; Jacobs, 1997).

Groundwater contamination by TCE and *Tc has resulted in monitoring and
remediation by PGDP contractors under the oversight of the United States
Environmental Protection Agency (USEPA). Through the 1990’s, site investigations and
groundwater studies have sought answers to site-specific problems in and around the
facility ranging from contaminant plume projection to waste cell siting (EDGe, 1989;
CH2M Hill, 1992; Clausen et al., 1992; Jacobs, 1997). These studies contain shallow
lithologic data from hundreds of monitoring wells and borings. Because the data were
collected for different purposes, the data do not have a consistent style or use the same
nomenclature. Detailed stratigraphic correlations of sedimentary units have not

previously been developed from data gathered at the site.
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Additionally, sedimentary exposures along streams in the vicinity of PGDP have not
been systematically described beyond the broad, formation-scale mapping of 7.5-minute
quadrangles published by the United States Geological Survey (USGS) in 1966—67.

Purpose

This project was funded under a USDOE grant through the Kentucky Research
Consortium for Energy and Environment (KRCEE) with a goal of locating and compiling
available data into a common database from which those data could be accessible to
future researchers. The second goal of this project was to create a site-wide
stratigraphic framework for the Late Tertiary through Quaternary sediments within which
the Regional Gravel Aquifer (RGA) is located. The RGA is the primary pathway of
lateral contaminant transport within the study area (Clausen et al., 1992; Jacobs, 1997).
By understanding the extent, potential interconnection of stratigraphic units, and
sedimentology of the RGA and confining units at the site, more realistic projections of
groundwater flow may be possible in future research. To achieve these goals | utilized
the newly created geologic database, reviewed previous studies, and conducted

additional field investigations across the region.

General Geology

The geologic units in the shallow subsurface in the study area are Tertiary to
Quaternary fluvial, lacustrine, and eolian sediments (Olive, 1966; Finch, 1967; Clausen
et al., 1992). These sediments are associated with deposition/erosion of the lllinois
Basin, Mississippi Embayment, glacial slack-water lakes, and the ancestral Tennessee
River (Olive, 1966; Finch, 1967).

Stratigraphy

Mississippian limestone bedrock is unconformably overlain by Upper Cretaceous
sediments in the study area (Figure 1.2) (Olive, 1980; Clausen et al., 1992; Langston
and Street, 1998). The Tuscaloosa Formation is the first stratigraphic unit overlying this
regional unconformity. The Tuscaloosa consists of well-graded chert gravel (rubble
zone) with a sandy to clayey matrix (Jacobs, 1997). Tuscaloosa sediments, where
present, are overlain by micaceous clays and interlensing fine to medium-grained sands

and silts of the Upper Cretaceous McNairy Formation (Olive, 1980; Clausen et al., 1992).
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The Paleocene Clayton Formation is only distinguished from the McNairy Formation in
the study area by palynological evidence (Davis et al., 1973). Palynological
investigations were not part of this study; therefore, | follow methods of Olive (1966) in
combining the Clayton Formation into the McNairy Formation. The undifferentiated
McNairy Formation unconformably overlies the Tuscaloosa Formation where present
and directly overlies limestone bedrock where the Tuscaloosa Formation is absent.
Subsurface investigations at the plant indicate that the McNairy Formation consists of 40
to 50 percent sand with an average thickness of 225 feet (ERCE, 1990). Davis (1996)
indicates the McNairy consists of three members in the study area: an upper silt and
sand member, a middle silt and clay member referred to as the Levings Member, and a
lower sand member.

The McNairy contains more clay near Paducah than in the southeastern portion
of the Jackson Purchase (Davis et al., 1973). Because of its clay content the unit forms
a semi-confining surface underlying the RGA (Clausen et al., 1992). These Cretaceous
deposits have been interpreted as deltaic in origin and center near the northeast edge of
the embayment, grading to marine sands and clays to the southwest (Pryor, 1960).
Reconstructions of the paleo-geography during the Cretaceous support this
interpretation (Figure 1.3). The Cretaceous-Tertiary extinction event (KT boundary)
occurred at the end of the Cretaceous (~65.5 Ma). This event was not described in
literature reviewed during the study and no distinct indicators were noted during the
study.

The Paleocene Porters Creek Clay unconformably overlays the McNairy
Formation and is present to the southeast of PGDP. The Porters Creek Clay is
characterized as a dark gray, slightly to very micaceous, glauconitic clay containing
variable amounts of fine-grained sand with a substantial silt component (Lambert, 1966;
Olive, 1966; Finch, 1967). The Porters Creek Clay (Jacobs, 1997) was interpreted by
Olive (1980) to have formed during marine to fresh-water sedimentation from a sea that
covered much of the embayment during this time.

Eocene sands of the Wilcox, Claiborne and Jackson Formations unconformably
overlay the Porters Creek Clay and are undifferentiated in the study area. Eocene
sands are generally very thin north of US Highway 60 (CH2M Hill, 1992). These
sediments are actually comprised of interlensing sand- to clay-size grains and are only

found in the southernmost portion of the study area (Clausen et al., 1992).



Figure 1.3: Paleogeography of North America during the Cretaceous
(Levin, 2003).



As the ancestral Tennessee River became incised in the region, the Porters
Creek Clay and Eocene sands were removed from a large portion of the study area,
leaving a terrace to the south of Grahamville where the northernmost exposures of these
units occur (Figure 1.2, 1.4). Olive (1966, 1980) labeled the sediments overlying the
Cretaceous to Eocene sediments the Continental Deposits, which were further
subdivided into upper and lower members by later investigators (EDGe, 1989; CH2M Hill,
1992). The Lower Continental Deposits are stratigraphically equivalent to the Mounds
Gravel as designated by the lllinois State Geological Survey (ISGS) or the Lafayette
Formation (Lafayette gravel) in other parts of the region (Langston and Street, 1998).
For the purposes of this study the Mounds Gravel designation will be used for
nomenclature, as this unit has been extensively mapped in southern lllinois. Mounds
Gravel deposits unconformably overlie Paleocene and Eocene units in the southern
portion of the site and the McNairy Formation north of the truncation of the Porters Creek
Clay (Figure 1.4). Mounds Gravel deposits consist of reddish-orange to brown chert
clasts with a glossy patina. Clasts occur within a matrix of poorly sorted sands
containing lenses of clay and silt (Potter, 1955a; Potter, 1955b; Clausen et al., 1992,
Nelson, 2005). The unit has been interpreted as a deposit of high-energy braided rivers
(Potter, 1955a), which occupied a broad steep-sided valley formed by the ancestral
Tennessee River (Nelson et al., 1999). Olive (1980) recognized four erosional surfaces,
three of which have been identified as terraces at the site within the RGA (Clausen et al.,
1992). Nelson et al. (2002) indicates that the lower terraces formed under the incised
flat and broad deep-valley conditions proximal to the current course of the Ohio River.
These lower terraces occur at a base elevation of 245 to 310 feet above mean sea level
(msl) (Clausen et al., 1992).

Capping the Mounds Gravel in the study area is the Metropolis Formation
(Nelson et al., 1999), also commonly referred to as the Upper Continental Deposits by
PGDP contractors (Clausen et al., 1992; Jacobs, 1997) and mapped as Quaternary
sands and silts by Finch (1967). The Metropolis Formation is primarily silt and sand with
lesser components of clay and gravel (Nelson et al., 1999) in a massive to finely
laminated matrix (Clausen et al., 1992). The average thickness of the Metropolis

Formation is 15 to 55 feet at the site.
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The unit is generally light gray to yellowish-brown and commonly shows evidence of
cylindrical vertical burrows (Nelson et al., 1999; Nelson, 2006). Gravels in the Metropolis
Formation most likely were derived from the underlying Mounds Gravel, but can be
differentiated by rounding, pitting, and a complete or substantial loss of the glossy patina
indicative of Mounds Gravel (Nelson et al., 1999; Nelson, 2005). The contact between
Mounds Gravel and Metropolis Formation is often gradational across an interval of 3 to
15 feet (Nelson, 2005). Clausen et al. (1992) note that the Metropolis Formation may
locally be laterally traceable along erosional contacts, as indicated by WLA (2005).
However, Nelson (2005) states that lateral traceability cannot be expected regionally
because of the small scale of bed forms (5 to 15 feet). Deposition of the Metropolis
Formation is thought to have occurred early in the Pleistocene as the ancestral
Tennessee River became diverted, leaving slow-moving, underfit meandering streams to
flow down the ancestral Tennessee River valley (Nelson et al., 2003). These rivers were
much narrower than the preceding braided streams leading to laterally heterogeneous
deposits. Slow sediment aggradation in this environment led to the extensive
weathering, bioturbation and soil formation seen (Nelson et al., 1999, 2002).

A series of loess deposits, averaging 5 to 25 feet in thickness, blankets the
majority of the site (Finch, 1967; Clausen et al., 1992; US DOE, 1997). These deposits
are fine-grained and interpreted as glacial eolian sediments, similar to the underlying
Metropolis Formation (Upper Continental Deposits) (Finch, 1967). Loess deposits are
separated by buried soils that indicate unconformities (Olive, 1980). Loveland, Roxana
and Peoria are the principal loess units at the site (Follmer, 2005). The Loveland formed
during lllinoisan glaciation and is the oldest loess unit at the site (Follmer, 2005). The
Sangamon geosol caps this unit and is a useful marker bed between the lllinoisan and
Wisconsin-stage loess deposits. Wisconsin-age Roxana loess lies above the Sangamon
geosol and is darker brown to reddish silt that is coarser than the Loveland loess. The
Peoria is very similar to the older Loveland unit. This uppermost loess has been carbon-
14 (**C) dated throughout the Midwest with an age of 13 to 24 thousand years before the
present (ka) (Follmer, 2005). The Peoria loess is a massive yellowish silt (Follmer,
2005). The Roxana and Peoria loesses are commonly combined into an informal unit
known as the Wisconsin loess where intervals are thin and stratigraphic leakage has
occurred (Follmer, 2005). Reworking of deposits in the active Ohio River floodplain has
left Holocene alluvium deposits in lowland areas throughout the northern sections of the
study area (Finch, 1967).
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Structure

The Jackson Purchase region consists of a thick package of flat-lying unlitihified
sediments underlain by Mississippian bedrock, regionally dipping toward the center of
the Illinois Basin (Clausen et al., 1992). Olive (1980) states that sediments overlying
bedrock form an unconformity parallel to the outline of the Mississippi Embayment and
dip towards the axis of the embayment. It is estimated that the McNairy and Porters
Creek Clay dip 30 to 35 feet per mile towards the axis of the embayment while the
younger Eocene sediments dip 25 feet per mile in the same direction (Olive, 1980).

Seismicity in the area is a function of the New Madrid Seismic Zone (NMSZ) lying
to the southwest and the Fluorspar Area Fault Complex (FAFC) to the northeast (Figure
1.0). Nelson et al. (1999) postulate that these complexes formed during failed Cambrian
rifting of the Reelfoot Rift, an arm of the currently active NMSZ. The Pascola Arch also
developed during the Cretaceous due to activation of faults along the Reelfoot Rift. The
arch formed a highland in the Jackson Purchase region (Langston and Street, 1998).
Mapping in Southern lllinois has indicated displacement of Pleistocene strata along
FAFC faults. Several of these faults are projected into western Kentucky (Langston and
Street, 1998; Nelson et al., 1999; Woolery and Street, 2002). Faults of the FAFC in
southern lllinois are dominantly high-angle normal faults striking to the northeast with
fewer high-angle reverse and oblique-slip faults (Nelson et al., 1999). These faults
bound narrow pull-apart grabens following the same strike (Nelson et al., 1999).

Olive (1966) mapped soft-sediment deformation in the study area within the
Porters Creek Clay and other researchers have noted soft-sediment deformation in both
the Porters Creek Clay (Davis, 2005; Amick, 2005) and the clay facies of Quaternary
deposits (Clausen et al., 1992; WLA, 2006). Langston and Street (1998) suggest that
faulting appears to have propagated from bedrock into the Mounds Gravel in the
northern portion of the study area. Woolery and Street (2002) imaged near-vertical
northeast-trending faults displacing Quaternary sediments within 25 feet of the ground
surface using shear-wave seismic reflection methods at the site. These features support
an interpretation of faulting from the FAFC of southern lllinois into western Kentucky
presented by Nelson et al. (1999) and are consistent with major fault displacement of the

Quaternary strata.
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Chapter 2. Methods

Field Investigation

Examination of surficial geology within the study area concentrated on creeks
and excavations because they provided extended sections where near-surface features
could be viewed and sampled. Little Bayou Creek and Bayou Creek had the most
exposures (Figure 1.1). These generally north-south oriented creeks cross the West
Kentucky Wildlife Management Area (WKWMA), the PGDP site, and private properties.
Descriptions of exposures in the Tennessee Valley Authority’s (TVA) Shawnee Fossil
Plant borrow pits and drainage ditches also provided useful information. Investigations
of Newton Creek, Nasty Creek, and Metropolis Lake provided geologic information.
Gravel pits shown on the Joppa and Heath 7.5-minute geologic quadrangle maps proved
inaccessible during site investigations because they had been flooded or revegetated.
Locations strategic to plant security or with institutional controls in place for possible
health hazards remained un-surveyed.

For all exposures, strata descriptions were taken using standard methods. Clast
orientations were measured where a gravel or cobble fabric was observable in outcrop.
Photographs were taken for database archival and to aid in comparison of exposures.
Sediments were sampled for dating at selected locations where the stratigraphic units
were thought to be undisturbed and well represented. A hand-held Global Positioning
System (GPS), with approximately = 15 feet horizontal resolution, was utilized with
1:24,000-scale topographic maps to reference all locations spatially. Elevations were
measured for selected bedding contacts using a Total Station electronic distance
measuring device and a stadia rod equipped with a prism. Elevations of exposures used
known top-of-casing elevations from the closest monitoring wells as a reference for all
elevation calculations. A magnetic compass and inclinometer set at a declination of 3.5°
to the northwest were used to determine the strike of gravel and cobble clasts in outcrop.
Soil sample collection utilized a sliding hammer adapted to a double-wall sample barrel.
Samples collected with this system fed through the steel outer barrel into inner aluminum
sleeves 2 inches in diameter and 6 inches in length. All aluminum sleeves were cut to

length, ground, decontaminated, and stored in sealable plastic bags prior to use.
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Age Dating

Because of the lateral heterogeneity of stratigraphic units and the possibility of
multiple unconformities in these units, it was determined that absolute age dating should
be attempted. The aim of this task was to assist in the interpretation of surficial geology
by using age, along with depositional context, for comparison with mapped exposures in
the area. Radiometric dating using '*C is a common method for dating Quaternary
deposits; however, the units of interest preserved very little organic material. Sampling
was considered along Little Bayou Creek and Bayou Creek, but during the WLA (2005)
site investigation, 87 (30-foot) soil cores were found to be too deficient in organic
material to facilitate "*C sampling. Additionally, vegetation proximal to all exposures
made contamination from modern rooting likely. Another complication was that
manganese (Mn) concretions in the Mounds Gravel and Metropolis Formation appeared
indistinguishable from charcoal under field conditions.

Optically Stimulated Luminescence (OSL) was chosen as an alternative method
for dating the carbon-deficient sediment (Foreman, 2005; Owen, 2005). The OSL
technique measures the energy of photons released from sediment, in this case, quartz
grains, to calculate a burial age (Aitken, 1998; Foreman, 2005). This is accomplished by
stimulating the release of absorbed ionized elements like uranium (U) and thorium (Th)
using light energy (Aitken, 1998). As the samples absorb light energy, ionized radiation
is released as a luminescence emission (Aitken, 1998). This occurs naturally when
sediments are exposed to sunlight. When these sediments are buried, they begin to
retain ionized radiation from cosmic rays and other sources because there is no longer
an energy source (sun or heat) to promote ionization (Aitken, 1998).

Using OSL for geochronology is accomplished by measuring the intensity of the
luminescence emission and calibrating this to a dosage rate needed to release all
ionized elements (Aitken, 1998). This dose rate is then divided by the estimated
radioactivity that the sample received after burial to yield a luminescence age (Aitken,
1998). The following equation by Aitken (1998) illustrate these relationships:

Age = Paleodose / Dose-rate

Sample preparation occurred at the University of Cincinnati (UC) under the
guidance of Dr. Lewis Owen. Samples were processed in a light-controlled laboratory
using sodium-vapor lamps equipped with filters to create a yellow-orange light that would
not liberate ionized radiation. Approximately 1 inch of sediment along each end of each

sample tube was extruded to lower the possible light contamination incurred during
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sample collection. These ends were set aside to be processed for later neutron
activation analysis, which is not a light-sensitive process. Samples were then extruded
into glass beakers and weighed. Next, samples were placed in a drying oven set at
50°C and allowed to dry slowly for several days. Once samples were dry, they were re-
weighed to calculate in-situ moisture content (Table 2.0).

Samples were sieved using a magnetic shaker and clean brass sieves with mesh
sizes of 1000 ym, 500 ym, 250 ym, 180 uym, 125 ym, and 90 um, plus the pan to isolate
grain-size fractions for analysis. Sieving took approximately 1 hour for each sample.
Sieves were cleaned after each run using a fine needle and soft bristle brush to remove
grains lodged in the brass mesh. This process was done at a light table outside of the
lab to insure all lodged grains were removed, and every attempt was made not to
damage the mesh of the sieves during cleaning. Sieves were then rinsed to remove all
dust particles, flushed with compressed air and placed in an oven to dry for reuse. One
sample required wet-sieving because of its high fines content. This was accomplished,
after the initial dry sieving attempt, using tap water and a 20-gallon container. The sieve
stack was placed over the container (minus the pan) and each sieve was flushed with
water and gently rubbed by hand to break up clods. Once the size fraction of interest
remained, particles on that sieve were flushed with water into a glass beaker and the
process was repeated for the next sieve. All materials less than 90 um were allowed to
flow into the 20-gallon container and discarded. Grain size analysis from samples can

be viewed in Table 2.1.
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Post-sieving removal of organic and carbonate material was accomplished by a
series of acid treatments. The samples were first soaked in 30% hydrogen peroxide
(H20y) for approximately 96 hours to dissolve any organic material. Samples were then
rinsed with de-ionized water and placed in a 10% hydrochloric acid (HCI) solution for 24
hours to remove carbonate material. Samples were rinsed again and given a 10%
hydrofluoric acid (HF) treatment for 1 hour to remove feldspars and other minerals not
removed during the previous treatments. After the HF treatment, samples were rinsed
and allowed to sit in a 10% HCI solution for 1 hour to remove any fluorite (CaF;) that
may have precipitated during the HF treatment. Chemical treatments were finished with
a triple rinse of all samples with deionized water followed by a triple rinse with acetone to
accelerate sample drying. Samples were then placed in a 50°C oven and allowed to dry.

Isolation of minerals was accomplished by density separation using lithium
heteropolytungstate (trade name LST), a heavy liquid with a specific gravity of 2.85
g/cm®. Four solutions of LST were prepared by dilution with deionized water to densities
of 2.75, 2.62, 2.58, and 2.53 g/cm®. These density ranges allow for the separation of
heavy minerals, quartz, feldspars and clays, respectively, for each sample (Figure 2.0).
Mineral separation for samples began by immersing the sample in a 2.53 g/cm?®solution,
spinning the sample in a centrifuge for 2 minutes and then decanting the liquid
containing suspended grains into an appropriately labeled container. This process was
repeated until separation of all four density ranges was accomplished. Density ranges of
greater than 2.75 g/cm?® and less than 2.53 g/cm® were discarded as heavy minerals and
clays, and were not used for analysis. The 2.53 g/cm® - 2.58 g/cm® and 2.58 - 2.62
g/cm?® density ranges corresponded to potassium feldspar and sodium feldspar,
respectively, and were triple rinsed with deionized water to remove all traces of the LST

solution, then triple rinsed with acetone and allowed to dry prior to storage.
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Figure 2.0: Densities of heavy liquids used for mineral separation of OSL
samples (Aitken, 1998).

17



The quartz fraction in the density solution of 2.62 - 2.75 g/cm?® was triple rinsed with
deionized water and subjected to a series of acid treatments to remove any plagioclase
minerals in the sample as well as any alpha contamination along the skin of the quartz
grains (Aitken, 1998). A treatment of 49% HF was performed for one hour, followed by
a 2-hour 10% HCI treatment to remove any CaF, precipitation from the previous action.
After acid treatment, each isolated quartz sample was triple rinsed with deionized water
followed by a triple rinse with acetone and allowed to dry prior to storage.

Sub-samples removed for neutron activation were placed in a 100°C oven and
allowed to dry. These samples were then divided and 25% (~25 grams) of each sample
was ground to a powder using a mortar and pestle. Approximately 5 grams of this
powder were placed in a resealable plastic bag and set aside to be sent to the USGS
luminescence lab for neutron activation analysis. The remaining ground sample was
placed in a resealable plastic bag as a backup. Leftover, un-ground samples were also
placed in resealable plastic bags for archival. After each sample was ground, the mortar
and pestle were washed with a mild detergent, rinsed with tap water, and wiped dry with
a paper towel. To ensure drying, a small amount of acetone was wiped onto the mortar
and pestle and was allowed to dry before preparation of the next sample began.

Analysis of the prepared samples was performed by Dr. Lewis Owen at UC using
a Risg OSL-TL system. The single aliquot regenerative method was used to analyze all
samples. Twenty (or greater) aliquots from each sample were analyzed by this method.
Neutron activation analysis results are pending from the USGS luminescence lab in

Denver, CO. Calculations will be made once neutron activation data are obtained.

Acquisition and Application of Published Data

Boring records for the PGDP were cited from published documents and logs
provided by the Kentucky Division of Waste Management in hard-copy format.
TVA borehole data were provided in digital and hardcopy formats. USGS borehole data
for the Joppa geologic quadrangle (GQ) map were acquired from the Kentucky
Geological Survey in archived microfiche format. This data were scanned into a digital
image format for preservation prior to manual entry into the digital database. USGS
boring data for the Heath GQ were provided by Science Applications International

Corporation (SAIC) in hard-copy format.
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Spatial Reference

All borehole data that were input into the database were spatially referenced in
two coordinate systems: the PGDP’s plant coordinate system and Universal Transverse
Mercador (UTM), a projected coordinate system. A dual-coordinate system was
selected to simplify future data use. For the PGDP borings, surveyed plant coordinates
were referenced from the original borehole log or extracted from the report in which they
were presented. Non-PGDP borings were generally presented in a projected coordinate
system and were transferred into UTM coordinates. Transformation of all borehole data
into a dual coordinate system was accomplished by use of the Transform Oak Ridge
Coordinates (TORC) program version 2.0 provided by KRCEE.

Lithologic Data

All lithologic data entered into the database originated from published borehole
logs. When possible, the original driller’'s/geologist’s log was used for lithologic
description; if unavailable, the next-published log for the boring was selected. The
RockWorks?*® program was used to store and manage all borehole data. All pertinent
information was copied directly from the boring log to create a digital copy. For
consistency and simplification, the grain size of a unit is located at the front of the
description column in uppercase letters, followed by a colon and the rest of the formal
description (color, sorting, grain size percentages, etc.), which is presented in lower case
format. Where non-continuous sampling was noted in logs, the description for the last
lithology described was carried through until a change in lithology was noted usually
because of sampling or a change in drilling conditions. This was easily resolved in many
instances where a graphical log was presented with written descriptions. When only
written descriptions were present, contacts were determined using lithologic descriptions
for proximal borings. Depths for all lithologies were entered in feet and converted
between metric and English units as needed.

A modified Unified Soil Classification System (USCS) was implemented to create
an identifier for individual lithologic units. This identifier is a summation of formal
lithologic descriptions found at set sample depths from borehole logs. Identifiers may be
used in later modeling tasks for geologic interpretation or the log can be reviewed in its
entirety for detailed geologic characterization. The USCS was chosen because of the
geotechnical nature of most boreholes and because it was already adopted as the

primary classification system on many geologic logs. This system also addressed the
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non-lithified lithologies of the site as well as or better than other systems considered.
Table 2.2 depicts the USCS classification system. Additional labels for classification
were created for site-specific geologic characteristics. USCS and site-specific identifiers
utilized are presented in Table 2.3. USCS lithologic identification is based primarily on
grain size. Beyond grain size analysis, USCS classification uses the following
descriptors: “well-graded”, “poorly-graded”, “low plasticity”, and “high plasticity”. Well-
graded is equivalent to the geologic term poorly-sorted and poorly-graded is equivalent
to well-sorted. This graded descriptor refers to the amount of variation seen on a grain
size distribution plot for coarse-grained soils. Plasticity is related to the behavior of fine-
grained soil at different moisture contents and is identified by conducting a liquid-limit
test on the soil, commonly determined by an ASTM D-4318 test. However, for most of
the geotechnical borings used in this study, the liquid limit was estimated in the field. A
liquid limit exceeding 50 indicates a high plasticity soil. High plasticity soils are generally
clays and are often referred to as fat or swelling clays. Low plasticity soils, those with a
liquid limit below 50, include both silts and clays. These soils are often described as
lean.

In instances of incomplete or inconsistent lithologic description, the following
assumptions were made. If clay plasticity was not designated as “fat” or “lean”, lean was
assumed due to fewer fat clays noted in the boring database. Where lithologic
description for a silt lithology was not designated “fat” or “lean”, lean was assumed as silt
rarely exhibits plastic properties. If sand or gravels were identified with no sorting
indicated, well-graded (poorly-sorted) was assumed because of the heterogeneous
nature of sediments previously noted at the site. All assumptions were also evaluated
with respect to the lithology described in adjacent borings.

A sample population of 58 borings was selected from the 400 entered for site-
wide cross-sections. The original logs of the 58 selected borings can be viewed in
Appendix A. A sample population was created to simplify geologic cross-sections
because of massive data overlap. The boreholes chosen were based on spatial
distribution, detail of lithologic log, and total well depth. To verify that the selected
sample population was in agreement with the total dataset, a block model of each

dataset was created using RockWorks?°%*

software. The model was generated using an
inverse distance algorithm with random blending and interpretation of outliers to smooth
data. Slices were made through both models every 10 feet at equal elevation ranges to

calculate lithologic percentages.
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Coarse-Grained Soils

Yo #2007 Yo of C.F. -#4 Yo -#200? ‘il;::lf)?.] USCS Name
0-5% ¢ =6 and 1<¢.<3? yes SW Well-graded sand
} " s no SP Poorly-graded sand
SP-SM Poorly-graded sand
= with silt
Sp.SC Poorly-graded sand
EEee - A G ith clay
=50 RELT al dlagsifics wit
o 3-12% Dual classification S Well-graded sand with
el silt
SW-SC Well-graded sand with
o clay
; SC Clayey sand
]1_q0(s_. = % LT ] yes
=50% ? PI>0.73(LL-20)%? no SM Silty sand
i i Ves W Well-graded gravel
0-5% . < <37 =
" ca>4 and 1<c.<3 no GP Poorly-graded gravel
GP-GM Poorly-graded gravel
R e with silt
GP-GC Poorly-graded gravel
=L .
— . e with clay
50% 5-12% Dual classification —— Wallradad gravel with
AR silt
GW-GC Well-graded gravel with
! ' clay
z /e85 GO Clayey gravel
12-50% PI=0.73(LL-20)%? ——
? { e no GM Silty gravel
Fine-Grained Soils
Yo #2007 § LL = 50%7 Pl = 0.73(LL-200%? USGS Symbol USCS Name
i yes CH Fat clay
~50% s 1o MH Elastic silt
4 yes CL Lean clay
no
1o ML Lean silt
Notes:

% - #2007 = The precent of material passing the # 200 sieve
% - C.F. - #4 = The precent of material passing the # 4 sieve

G~ D_60/ Dio _
passing, respectively
LL= Liquid Limit:

ASTM D-4318

PL= Plastic Limit: ASTM D-4318
Pl = Plasticity Index = LL - PL

Table 2.2: USCS classification system (Kalinski and Supranata, 2005).
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=== CL Lean clay —1 | SM-SP Silty sand
i CH Fat clay =1 | sp.sm Poorly graded silty
inn — 3 Sand
—] , = Well-graded sand
== CM Silty clay =7 | SW-SM with silt
=] | cL-ML | Lean dlay with sitt | [=] | sw-sc| /el graded sand
with gravel
L ) Fat clay with elastic | = i Poorly graded sand
L | CH-MH silt =] | SP-SC with clay
—1 | cL-sM Lean clay with silty 7] | sp-oMm Poo_rly graded sand
sand with silty gravel
= | CS Sandy clay —1 | SP-ML Poorly graded sand
with silty clay
= i Poorly graded sand
% CG Gravelly clay =1 | SW-CL with clay
— ML Silt 7] | sp-sG Poorly graded sand
with gravel
— MC Clayey silt [:w}f: GW Well-graded gravel
- MS Sandy silt E_i«: GP Poorly graded gravel
Nl mH Elastic silt | cs Sandy gravel
SwW Well-graded sand | [=# GC Clayey gravel
SP Poorly graded sand | =¥ GM Silty gravel
=] SC Clayey sand [:,;i RZ Rubble zone
=9 | swm Silty sand 1| LS Limestone
3(:%? SG Gravelly sand FILL Secondary fill
=1 | SP-CM Poorly graded sand DG Data gaps (no data)

with silty clay

Table 2.3: Lithologic identifiers used.




A Mann-Whitney rank sum test was performed using SigmaStat software
to test for statistical differences between the models based on lithologic percentages.
Comparison of six lithology types for comparable elevation ranges did not illustrate a
statistical difference between the two populations. Raw data and analysis are presented

in Appendix B.

Stratigraphic Data

Stratigraphic units were chosen based on borehole lithology and followed the
PGDP hydro-stratigraphic unit (HU) nomenclature (Clausen et al., 1992; Jacobs, 1997).
A columnar section of this nomenclature can be viewed in Figure 2.1, including the
equivalent chrono-stratigraphic units described in the introduction. HU nomenclature for
database archival should prove more useful to future researchers than chrono-
stratigraphic nomenclature because HU nomenclature traces similar lithologic units
according to physical properties. Surficial loess comprises HU-1, which was described
as undifferentiated because of a lack of detail in lithologic logs. HU-2 is characterized by
discontinuous sandy to pebbly lenses in a silty matrix. HU-2 was divided into HU-2A and
HU-2B, where possible, as individual upward-fining intervals with a pebbly base (Davis,
2005). HU-3 is a confining layer of clay and silt with variable amounts of sand. Units
HU-2 and HU-3, however, do not always appear in the sequence illustrated in Figure 2.1.
In some logs the entire HU-2 or HU-3 unit is missing. In other logs these units alternate
multiple times before they contact the underlying HU. HU-4 is a discontinuous, well-
sorted sand directly overlying the Mounds Gravel, where the sand is present. HU-2
through HU-4 are equivalent to the Metropolis Formation. HU-5 defines the Mounds
Gravel/RGA and is identified by coarse chert gravels in a silty sand matrix of similar
color. HU-6 is a semi-confining surface below the RGA, generally sandy clay to fine
sand, and is equivalent to the upper member of the McNairy Formation. Reworked
deposits pose a unique problem to the hydro-stratigraphic nomenclature because these
units can be found at the same elevation with similar lithology as in-place deposits;

however, they are obviously not age-equivalent.
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Figure 2.1: Hydrostratigraphic units used for input into the geologic database
presented with the chrono-stratigraphic equivalent units
(modified from Jacobs, 1997).
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Reworking is most likely proximal to drainage features and in the northernmost portion of
the study area within the active Ohio River floodplain, and therefore should not affect a
site-wide stratigraphic model. Chrono-stratigraphic units (geologic units mapped on GQ
maps) are used on all lines of cross-section, thickness and elevation maps. These units
are used for all visualizations, as they are the common names referenced to the unit,

which fit best into a local stratigraphic framework.

Geologic Interpretations

All interpreted stratigraphic contacts presented in cross-sections were picked by
hand from strip-log profiles created using RockWorks*®. Stratigraphic boundaries were
drawn manually on all cross-sections using Canvas 8, a 2-D vector drafting program,
and scale was preserved on all lines of section. Grid models for isopach maps and
structural elevation maps were created from the total available well population using a
kriging point algorithm in Surfer 7 software. Color-fills, contour maps and base maps
were all created using Surfer 7, and background images were added later to aid in

spatial reference.
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Chapter 3. Data

Original data and data from previous studies are referenced in the following
section. Locations of surficial investigations are shown in Figure 3.0, a map of the site
illustrating points where data were collected, including notes, measurements, photos,
orientations, and sampling locations. Clast orientation data may be viewed in Figure 3.1
and raw data are presented in Table 3.0. OSL sample locations may be viewed in

Figure 3.2 and field logs from sample collection are presented in Appendix C.

Surficial Information

Exposures along Bayou Creek and Little Bayou Creek offer the best insight into
the near-surface geology of the study area. Previous studies indicate that near-surface
sediments are dominantly Pleistocene in age (Table 3.1) (WLA, 2006). Exposures along
creeks are complicated by modern fluvial processes. Erosion and deposition by modern
processes include fine sediment veneers from back-flooding of the Ohio River, stream
cut-and-fill structures from seasonally variable flow, and disturbances from rooting. All

surface inspection points from the study area are referenced in Appendix D.

Bayou Creek

Bayou Creek flows parallel to Little Bayou Creek in the western portion of the
study area until the streams converge approximately 1,100 feet from the Ohio River.
Gravel deposits appear in a substantial portion of the creek exposures. Data for Bayou
Creek are arranged along geologically similar stream reaches, starting at the southern

(upstream) end of the stream and proceeding downstream to the Ohio River.

First Reach

Surveyed deposits along the southernmost reach, Woodville Road to Acid Road,
contain upward-fining, reddish-yellow, medium to fine chert gravels in a sandy matrix
atop a massive light-gray clay, with a sharp contact between the two units at ID 130
(Figure 3.3). These sediments appear to be reworked materials from the Mounds Gravel
upper terrace and Metropolis Formation (Nelson, 2006). Gravel lenses average

approximately 2 feet in thickness and appear throughout this reach.
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ID Northing | Easting Strike ID Northing | Easting Strike
(UTM) (UTM) | (degrees) (UTM) (UTM) | (degrees)
ID 113 | 4108987 | 338002 294 ID 99 4108970 | 338005 45
ID 113 | 4108987 | 338002 320 ID 99 4108970 | 338005 48
ID 113 | 4108987 | 338002 265 ID 106 | 4110058 | 337930 86
ID 113 | 4108987 | 338002 286 ID 106 | 4110058 | 337930 94
ID 113 | 4108987 | 338002 20 ID 106 | 4110058 | 337930 337
ID 114 | 4108995 | 338002 311 ID 106 | 4110058 | 337930 75
ID 114 | 4108995 | 338002 327 ID 87 4114874 | 340224 90
ID 114 | 4108995 | 338002 291 ID 87 4114874 | 340224 130
ID 92 4107985 | 338074 99 ID 72 4114768 | 340278 70
ID 92 4107985 | 338074 128 ID 72 4114768 | 340278 115
ID 92 4107985 | 338074 161 ID 73 4114645 | 340323 90
ID 92 4107985 | 338074 166 ID 73 4114645 | 340323 100
ID 92 4107985 | 338074 208 ID 73 4114645 | 340323 30
ID 92 4107985 | 338074 98 ID 73 4114645 | 340323 50
ID 92 4107985 | 338074 9 ID 73 4114645 | 340323 45
ID 92 4107985 | 338074 97 ID 73 4114645 | 340323 10
ID 99 4108970 | 338005 328 ID 73 4114645 | 340323 52
ID 99 4108970 | 338005 295 ID 73 4114645 | 340323 310
ID 99 4108970 | 338005 312 ID 74 4115047 | 339825 310
ID 99 4108970 | 338005 42 ID 74 4115047 | 339825 40
ID 99 4108970 | 338005 328 ID 74 4115047 | 339825 85
ID 99 4108970 | 338005 296 ID 76 4115275 | 339619 90

Table 3.0: Raw clast orientation data collected along stream exposures.
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Hard, light-gray clay is present below the gravels and forms a firm bottom in the creek
bed (in locations not covered by eroded gravel deposits). This clay is continuously
present along the stream banks and is likely derived from the Metropolis Formation.
Loess and modern soil cap the gravel deposits in this area. One OSL sample was
collected from a gravel lens at ID 183 and a grain-size distribution curve for this sample
is presented in Appendix E. Iron oxide precipitation appears along several sections of
the creek, firmly cementing gravels in some locations and occurring as amorphous iron
(1I1) hydroxide (Fe(OH)3) in others (Figure 3.4).

Second Reach

North of Acid Road until approximately 0.9 miles downstream of Rice Spring
Road gravel is continuously exposed with mean clast size increasing up to 2.5 inches
along the long axis. Gravels within bank exposures south of Rice Spring Road appear to
be modern reworking of the Metropolis Formation while deposits to the north are in place
(Nelson, 2006). Gravel deposits along this portion of creek are as much as 300 feet in
length and average approximately 3 feet in thickness. Gravels appear transitional with
sandy silts in some locations upstream of Rice Spring Road. Light-gray clay crops-out
below the gravel deposits in creek banks (Figure 3.5) and is also continuous along this
reach with a sharp, undulating contact separating the two units. Clay deposits at various
locations along this reach have been mapped as the Porters Creek Clay by Olive (1966).

One soft-sediment deformation feature was noted in a gravel deposit between
Acid Road and Rice Spring Road (Figure 3.6). This feature is a thinly laminated silt that
penetrates into the gravel sequence bounded above and below by silt. Silts above and
below the structure exhibit horizontal lamination. The gravels penetrated show little
imbrication and are dark bronze chert clasts with occasional weathered chert and quartz
pebbles. The boundary separating the upper and lower gravel zones is similar to other
transitional zones along this stretch. A clastic dike mapped in the lower clay deposit by
Olive (1966) (near ID 112) was not found, but it was confirmed to exist by Davis (2005).
Collection of 2 OSL samples was attempted at locations ID 181 and ID 184; however,
cementation of the gravel deposits allowed for the recovery of the ID 184 sample only. A
grain-size distribution curve generated during OSL sample preparation is presented in
Appendix E. Amorphous Fe(OH); was noted at ID 98 and intense Fe and Mn staining
was noted at ID 103. Gravels exhibit a preferred median clast strike of 284° across five

locations of this reach (Figure 3.1).
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Figure 3.3: Outcrop at ID 130 illustrating the sharp contact between
pebble-gravel deposit

s and underlying clay.
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Figure 3.4: Amorphous Fe(OH); precipitating out into Bayou Creek at ID 138.
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Figure 3.5: Sharp contact between clay and gravel deposits at ID 152.

Figure 3.6: Soft-sediment deformation feature noted downstream of Acid Road.
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Third Reach

Downstream of ID 159, bank exposures are overgrown and occasionally mud-
draped north of ID 174 due to agricultural land-use practices. Gravels appear in the bed
of the creek along with sand bars, as opposed to the gravel-dominated bed upstream.
Additionally, only fine gravels sparsely crop out along banks. Exposures along reach
three are covered by modern fluvial deposits and represent reworked loess and fine-
grained material from the Metropolis Formation. These materials form a surficial veneer
along the creek banks. Increasing sand was noted in exposures along with active
stream features. Excavation into the banks revealed a buff to tan silty sand overlying
dark bluish-gray clay (Figure 3.7). These sediments are likely part of the Metropolis
Formation. One OSL sample was collected from the underlying clay unit at ID 182 and
sieve analysis is presented in Appendix E. Downstream of ID 175 the stream became
nearly impassable because of beaver dams and deadfall. Exposures along this section
of stream during the study period were overgrown, flooded and/or inaccessible until the

low-water bridge just downstream of ID 63.

Fourth Reach

Downstream from the low-water bridge to ID 6, the creek takes an easterly
course. Stream morphology also begins to change as the stream widens, and gravels
once again are present in the stream bed. Diffuse seeps along banks emanate from
gravels appearing low in the banks and often precipitate amorphous Fe(OH);. Banks
are composed of an upward-fining sequence of gravel to sand to mud (ID 5). Bank
sediments are poorly graded and friable with a bleached buff outer surface that is dark
brown upon excavation (ID 6). The Metropolis Formation is the source of material in the
creek bed and bank exposures, but most exposures appear reworked by modern

processes.

Fifth Reach

ID 17 (Figure 3.8) marks the location where gravel to cobble sequences appear
in outcrop. These continue, where not eroded, downstream to ID 74. These exposures
exhibit a sharp, inclined upper contact that undulates on the order of 1 to 2 feet. Gravels
show faint imbrication and signs of internal scour. Gravels in bank exposures are
derived from the Mounds Gravel and may be in-place deposits or have undergone slight

reworking by the current fluvial system.
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Figure 3.7: Outcrop at ID 168 illustrating facies change to silty sand overlying gray clay.

Figure 3.8: Return to well cemented coarse gravel-cobble sequences at ID 17.
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These gravels are sharply overlain by a light-tan loess and modern soil cap until the
gravels are completely draped downstream of ID 74 by fine sediment deposited by the
backflooding of the Ohio River. Elevation of the gravel deposit at ID 17 was measured
at 303 to 306 feet above mean sea level (amsl) (Figure 3.0). One OSL sample was
collected at ID 178 and grain size distribution from sieve analysis is presented in
Appendix #. Clast measurements collected at ID 74 and ID 76 (Figure 3.1, Table 3.1)

yield a median long-axis clast strike of 86°.

Little Bayou Creek

Little Bayou Creek flows along the eastern portion of the WKWMA and has
undergone channelization along its northern reaches, resulting in good geologic
exposures. Institutional controls for health hazards are in place along the southernmost
portion of the creek, so it was not surveyed. However, a previous study by SAIC (2004)
was referenced for descriptive purposes along this section of the creek. Surficial data

are presented along geologically similar segments of the creek.

Sixth Reach

SAIC (2004) indicates no exposures south of the lowest portion of the terrace
slope defined by Jacobs (1997) along Little Bayou Creek. Upstream of McCaw Road,
clay crops out in the bank as much as 2 feet above stream level. The stream dissects
into this unit (SAIC, 2004). A layer of thin massive silt (1 foot thick, immediately
upstream of McCaw Road) and modern soil cap the clay (SAIC, 2004). The exposure
height increases between McCaw Road and Ogden Landing Road. Massive silt (6 feet
thick) appears in a 9-foot-high exposure, over the clay, with vertical to sub-vertical
fractures along a 30-foot-long exposure midway along this reach. Immediately
downstream a 50-foot-long exposure contains a 6.5-foot-thick layer of medium-grained,
silty sand grading to massive silt, which is separated from the underlying weathered clay
by a gravel-rich contact (SAIC, 2004). This sequence continues with a total height of 6
to 8 feet for approximately 200 feet along the stream (SAIC, 2004). The silt along this

reach represents undifferentiated loess.
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Seventh Reach

North of Ogden Landing Road to ID 34, pebble and sand lenses appear
frequently in the massive silt that caps the clay unit subcropping below the stream
(Figure 3.9). These lenses appear partially iron cemented and are as much as 19 feet in
length with an average thickness of 1 foot. At ID 34 and progressing downstream, clasts
within lens-shaped deposits increase to gravel and cobble size and appear in banks until
ID 36. Sediments along reach seven are reworked material from the Metropolis
Formation and loess deposits. Exposure was limited from this point downstream to
Anderson Road, but cross-bedded coarse gravel bars (modern) were noted in the

stream.

Eighth Reach

The largest natural outcrop of the study area is located approximately 0.3 mile
downstream of Anderson Road at ID 43 (Figure 3.10). This large exposure is a model for
all exposures starting at ID 42, where fine-grained silty sand is noted in the banks and
continues until channelization has occurred 0.7 mile downstream. This exposure
represents the upper portion of the Metropolis Formation capped by undifferentiated
loess. Outcrops along this reach consist of 5- to 15-foot vertical banks of tan to white
silty sand with stringers of iron cement over a creek bed of hard, mottled, light gray clay,
which is covered occasionally with an eroded sandy veneer. Weakly cemented sand
layers eroded from exposures occur occasionally along this reach as “flagstone” along
the creek banks. One OSL sample was collected at ID 43 and a grain-size distribution
curve from sieve analysis is provided in Appendix E.

Where channelization begins, the creek bed takes a new form. Increased sand
in the bed is noted along this reach with seeps and boils forming along the banks and in
the bed. Water temperatures from seeps and boils differ significantly from stream
temperatures in summer and winter, which indicates these features to be areas of
groundwater discharge (LaSage, 2004). Bank lithology, however, remains a massive silt
to silty sand until ID 83.
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Figure 3.10: Large outcrop at ID 43.
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Ninth Reach

Interbedded dark gray clay, orange sand and tan silt are present upon excavation
of the surface veneer at ID 83 (Figure 3.11). The dark gray clay, however, only appears
locally on the northeast bank, and dark gray to black clay is seen washing down the
same bank in other locations. This is a modern feature, influenced by sediment
delivered from the nearby TVA ashponds.

Gravel deposits crop out along both creek banks approximately 90 feet
downstream of ID 84 until ID 72. Exposures along this portion of the ninth reach
illustrate the Metropolis Formation / Mounds Gravel contact. This contact was confirmed
by Nelson (2006) and consist of an estimated 2-foot gradational interval where
preserved. The Metropolis Formation and/or Sangamon Geosol (Loveland loess unit)
cap the Mounds Gravel along this reach. The Mounds Gravel deposits are iron stained,
weakly to well cemented, and reddish-brown in color. Clasts have a bronze patina and
are gravel- to cobble-sized. The sandy matrix of the unit retains the reddish-brown
color. Elevation of the gravels at the start of the exposure is 318 feet amsl and undulates
+/- 1 foot along the exposure at measured locations. In high banks (where preserved)
the Metropolis Formation consists of orange and gray silty sand and weathered-brown
chert gravel, with a gradational contact between the two units. In other locations, silty
sand or silt loess beneath modern soil overlies the gravels, and a gradational contact
separates the upper sediments from the gravel deposits. At the start of the gravel
exposure a medium gray clayey silt is present below the gravels, but the clay is not
visible further downstream as the gravels sub-crop below stream level (Figure 3.12).
Two OSL samples were collected at ID 179; one in the gravel deposit and one in the

underlying clayey silt. Sieve analyses of these samples can be viewed in Appendix E.

40



Figure 3.11: Interbedded silts and clays at ID 83.

Figure 3.12: Start of gravel deposit overlying gray clay.
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Gravel deposits continue to be exposed from ID 72 until slightly beyond ID 77,
where they become masked by silt drapes and bank erosion. The extent of exposures
depends greatly upon the season and recent stage of the Ohio River. Deposits along
this reach differ slightly from those downstream as cementation is mostly or completely
absent and the sandy matrix of the unit is a yellowish-tan instead of the reddish-brown
color of the clast. Sediments from ID 72 to ID 77 retain the bronze patina indicating
Mounds Gravel, but have been reworked by modern fluvial processes. Massive silt
overlies the gravel deposits and good exposures are available because of the
channelization/rerouting of the creek. The overlying silt, while not indicating bedforms,
does contain various leach zones and a sandy contact where it merges with the
underlying gravels (Figure 3.13). This silt represents in-place undifferentiated loess.
Elevation of the gravel deposits ranges from 310 to 313 feet along this reach and
modern sediment drapes had to be excavated prior to measurement in some areas.
Two OSL samples were collected at ID 177, one in the upper silt unit and one in the
gravel unit. Sieve analyses of the samples is presented in Appendix E. A preferred
fabric in clast orientation for the gravel deposits was also noted at ID 69, ID 72, and ID
73, and orientation measurements from these locations indicate a mean clast strike of
76° (Figure 3.1, Table 3.0). Downstream of ID 77 to the Ohio River exposures are

heavily masked by modern deposition.

OSL Data

OSL results are still pending. Neutron activation data are required for age
calculations and these data have not been received from the USGS luminescence
laboratory. Using a range of dose rate values recommended by Owen (2006), OSL data
appear to be erroneous. Data at ID 177 do not follow the law of superposition. All
aliquots sampled at ID 177 appear much younger in the lower gravel unit than in the
upper silt unit. Other samples from the Metropolis Formation exhibit ages much younger
than the loess ages presented in Table 3.1. These results are inconsistent with the

known stratigraphy of the site.
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Figure 3.13: Outcrop at ID 69.
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Subsurface Data

Borings conducted from previous site investigations were the primary source of
subsurface data on underlying geology. Spatial distribution of selected borings (Figure
3.14) resulted in adequate resolution for site-wide geologic assessment. Surface
elevation of selected borings ranged from 415 feet to 322.5 feet amsl and the deepest
borings penetrated into limestone bedrock 350 feet below the surface. Boring logs from
continuous sediment cores yielded the most useful information, while discrete interval
sampling generally provided information on lithologic boundaries. Data quality ranged
from excellent to poor and every attempt was made to confirm the accuracy of data
before they were used for interpretation. In most wells deeper than 80 feet, three to four
distinctive boundaries were discernable by changes in color, grain size and mineralogy.

Stratigraphic interpretations of data have been assembled from surficial and
subsurface data. Subsurface data are presented in isopach maps, structural elevation
maps, and cross-section profiles. Surficial data were used to aid in identification of
stratigraphic units, understand the spatial distribution of lithologies, and interpret

depositional environments.

Structural Elevation and Thickness

Limestone bedrock dips to the south (Figure 3.15). Six additional boreholes from
outside the study area were added to increase the resolution of Figure 3.15 (Figure 3.16).
A bedrock low underlying the study forms a lobe striking to the north. This low drops 63
feet across the five borings that penetrate bedrock directly underlying the site. A small
structural high appears immediately south of the terrace slope and bedrock elevation
varies 28 feet on opposite sides of the terrace slope. The median elevation of bedrock
in Figure 3.15 is 42 feet amsl. The overlying Tuscaloosa Formation had insufficient data

points to create a structural elevation map.
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The McNairy Formation overlies bedrock through most of the study area and
exhibits a 122-foot elevation change across Figure 3.17. Most of the elevation change is
in the southern portion of the study area where elevation changes abruptly from 180 to
270 feet amsl. The elevation change for the McNairy Formation appears less prominent
in the southwestern portion of the study area, but this may be related to reduced well
control in that region. North of the terrace slope an additional zone of irregularity is
noted. This zone strikes northeast, perpendicular to the Ohio River. The Porters Creek
Clay (Figure 3.18) is preserved south of the terrace slope (Jacobs, 1997) and dips to the
east. The Eocene sands sparsely occur in the study area and insufficient data were

present to create a structural elevation map of the unit.
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The Mounds Gravel shows a similar pattern to the McNairy Formation (Figure
3.19), with rapid elevation change in the southern portion of the study area, southward to
the terrace slope (Jacobs, 1997). The highest elevation of the Mounds Gravel appears
in the southwest of the study area at 412 feet amsl, and elevation decreases 147 feet to
265 feet amsl in the northern portion of the study area. The Mounds Gravel trend also is
similar to the McNairy Formation trend: elevations are higher along the western border
of the study area, and a similar zone of irregularity is displaced in the northeastern
quadrant.

The Mounds Gravel was the deepest unit with sufficient data points to create an
isopach map (Figure 3.20). Thickening of the unit occurs in two distinct locations, along
a northwest trend, parallel to the terrace slope (Jacobs, 1997) and along the same
anomalous northeast strike noted from the Mounds Gravel and McNairy Formation
structure contour maps. The thickness of the Mounds Gravel varies from 80 to 2 feet
with a mean thickness of 29 feet.

The Metropolis Formation blankets the Mounds Gravel with a gentle dip toward
the Ohio River (Figure 3.21). The average elevation for the Metropolis Formation is 353
feet amsl in the study area. The elevation drops 168 feet from the terrace slope to the
Ohio River floodplain. Figure 3.22, an isopach map of the Metropolis Formation,
displays a median thickness of 27 feet, with thinning occurring along dip, nearing the
Ohio River.

Undifferentiated surficial loess caps all formations. The loess has a median
thickness of 15.5 feet (Figure 3.23), which increases in structural lows of the Metropolis

Formation structure-contour map (Figure 3.21).
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Figure 3.21: Structure elevation map of the Metropolis Formation upper surface.
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Figure 3.22: Isopach map of the Metropolis Formation.
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Figure 3.23: Isopach map of undifferentiated loess deposits.
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Geologic Sections

The location of geologic cross-sections is presented in Figure 3.24 along with the
borings used in each section. All cross-sections are presented at 50 times vertical
exaggeration. Lithologic and stratigraphic identifications for all cross-sections are

presented on section A-A’ and are consistent through all lines of section.

South - North Sections

The westernmost profile, A-A’, is presented in Figure 3.25, and clearly
illustrates the truncation of Porters Creek Clay by the Mounds Gravel. The Mounds
Gravel directly overlies the McNairy Formation north of the terrace face between
boreholes 20 and 13 on A-A’. Profile A-A’ additionally illustrates thickening of the
Metropolis Formation and Mounds Gravel to the north of the terrace face.

Crossing the center of the site, profile B-B’ (Figure 3.26) illustrates the same
truncation of the Porters Creek Clay, but an elevated and irregular McNairy Formation
appears north of the terrace face between S-18 and MW-158. This juxtaposition
indicates that the Mounds Gravel has dissected into the McNairy Formation in the
northern portion of the study area. The Metropolis Formation caps the Mounds Gravel
and has a relatively uniform thickness compared to the Mounds Gravel.

Across the eastern portion of the study area, profile C-C’ (Figure 3.27) illustrates
the full stratigraphic record of the area. Eocene sands are present at the southern flank
of the section between AH-203 and MW-346, and the Porters Creek Clay extends north
until it is truncated at boring MW-122. Between boreholes MW-122 and MW-345 there
is a significant elevation change in the top of the McNairy Formation. The formation
continues at this new elevation through the rest of the section. The Mounds Gravel
thickens between borings MW-346 and MW-345, filling in the terrace slope. However,
the unit appears to vary in thickness as the Metropolis Formation dissects into the unit at
borings MW-122 and S-15.

57



‘pasnh sbuliog pue suoioas-ssouo 2160j0ab Jo saull Bunensn dep yz's ainbi4

000'zL 000'8 000% O/ - g TN/ A ( 51101d 21B0j035
5 W
’ S2|04210g U0lj0as-ss0ID) v

puaba

€0C-HY gy T
1994 . _ P N
b ) = - ) (7
il ~, w,
., ‘ g —
. 8 g3 TriasT BY ; “
~, N g ..*

58




L —
"l (0005 o0ocz oSz 0
(198))

3 uoneiabbex3
o [eDILIBA
o X 0S

'€'Z 9lqe L Ul pa)eoo] ale sialnuapl o16ojoy)

" -V U010as-ss01) :Gz'€ a4nbi4

umouNun D
SUOZ 3|qgny esoojeasn| T\L
>podpeg suciseuw [
uoljewIod AJleND .
Aep 3z.0 sieyi0d
spues sus003
S[@ABRIS) SPUNO|y .
uoljew.o4 sijodoliey

(p=3e13usiayipun) ssso

uoljejaldisyur oiydeabiens

59



NORTH

SOUTH

c
Q
S 25 50 100
8
v T 2 o
— (0] o o
O c ~ c S
o &8 0 - c X o ©
@ E 4(6' o o o Q@ " —
S 5 £ e A = ==
o= ‘— o v T - =2 CU(UA o
= 2 5% 8 < £ R 3 Xoow 8
U'-GLLEC(UELD(U OHG.)GJ'-O
— C-"‘—QU [ T ¥ pH me o
= = (] c c LN Y
3 O - 0 ()]
D—**g_-lc’;"cum;__.90g >mv0
© v o2 ¢ 5§ @ wm 2 o e
S n 5 5 a9 8 2 o g %
D 2 § 5 8§ 5 T E 2 £ -
5 8=z bd=3F 5 w
ol i B e
5 ] W=
)]
b 0°00F 0°00C 0081 0001 0°0¢ 00
[ NN I Y Y I ST S Y I T O N
>
o D
pus | |
O I I
S [
1) I
%/_\_/b
@ e
@ ’} TTTTT TT
=] ﬁ,HH!er\ADADADU
: HikE S AR R R AR e
\Al //
i
i
|
i
| |
Lo
I
I
I
oo
o
m
c
ie]
=
5]
(0]
@
9]
7]
o
—
@)
©
N
: (40}
o
® ; - ()
F/@HIII\ 1)1 TR0 A1 8 L RO 5
“., _ =)
N N A N
-
o 4 \
e T T T T T T
» !||||||||||[\DT\HHI\l'w‘lH\H‘II ml\w\w‘ll|h|u
1 o e e By s s By Iy e B B B BB B sy B B B Y B B B
000F 005t 000t 0°0sT 0°00C 00T 0001 00 00

60



100

50

000S 00G¢ 06¢l

(199))
uoneiabbex3

[e21LIDA
X 05

0

oo

0 0%

oSt 00T

[

000E

0oZ

(PR RAS

00sE

000

0

cEchcDﬁHM
SUOZ 3|qgny esoojeasn] T #
»poipeg suosaw i
uoiew.I04 AJIeND W .
Ae|D 323.0 siapi0d
spues aus203
s[@ARIS) SpUNO|y .
uoljew o4 sijodoiay

(pa3e13uadayipun) ssso

IS

|
000

L

|||||||||
I
%L

s

(RNALS

00se

uolyejaadisjul oiydeabnens

61



West - East Sections

Sub-parallel to the Ohio River, profile D-D’ (Figure 3.28) exhibits a subtle change
in the McNairy Formation elevation at the western most extent of the sections; however,
the elevation is consistent through the rest of the section east of boring 14. The Mounds
Gravel thickness undulates throughout the section, thinning at the eastern most limit. A
thick Metropolis Formation is preserved east of boring 13.

Profile E-E’ (Figure 3.29) cuts across the southern portion of the study area. The
Porters Creek Clay is preserved through the length of this section. The terrace face
occurs east of boring AH-210, where a deep sequence of Mounds Gravel deeply incises
into the Porters Creek Clay. The Mounds Gravel and Metropolis Formation thicken to

the east of the section.
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Chapter 4. Discussion

Deposition and Geologic Units

Data and results of this investigation support previous interpretations of the general
depositional environments discussed in the introduction. There is, however, significant
influence of paleotopography and possibly tectonic structures on these environments. In the
study area, the structural elevation of the McNairy Formation exhibits areas of disruption
striking to the northeast, in the center of Figure 3.17. These disruptions are along the trend
of faulting across the Ohio River in the Joppa (IL) and Metropolis (IL) GQ maps. Further
evidence of disruption is present along profile B-B’ (Figure 3.26), where the upper surface of
the McNairy varies substantially in elevation between boreholes S-18 and 005-013. A
similar phenomenon is present to the east along profile C-C’ (Figure 3.27) between MW-346
and MW-122. This elevation change may have led to increased erosion of the Porters
Creek Clay in the southeastern portion of the study area.

Scour by the ancestral Tennessee River has been interpreted as having formed the
terrace slope (Jacobs, 1997). This is well represented by the steep slope of the Porters
Creek Clay in Figure 1.2. The paleocurrent direction of the ancestral Tennessee River was
probably similar to the orientation of the modern Ohio River. Assuming the long axis of
gravel is oriented perpendicular to flow, to roll along in bedload, clast orientations can be
used as crude paleocurrent indicators. Orientations of long-axis clast strikes measured from
exposures along Little Bayou and Bayou Creek averaged 284° in the south and 76° in the
north (Figure 3.1), indicating an east — west component to flow.

The ancestral Tennessee River occupied a much broader valley than the current
Ohio River floodplain. The southern extent of the incised river during the Pleistocene
stretched from the terrace slope (Figure 1.2) in Kentucky to the High Mounds contour on the
Joppa (IL) geologic map (Nelson and Masters, 2006). These two features form a steep-
sided valley created by down-cutting of the ancestral Tennessee River.

The Porters Creek Clay and Eocene sands are terminated by the terrace slope in the
southern region of the study area. Truncation of the Porters Creek Clay is best illustrated on
profile A-A’ (Figure 3.25), but also appears on profile B-B’ (Figure 3.26) where it is slightly
complicated by the elevated McNairy Formation. The use of the term “Terrace Slope” may
be misleading when referring to this truncated surface. While the Mounds Gravel has been
deposited by the ancestral Tennessee River in terraces across the site, the feature causing

truncation of the Paleocene and Eocene units is better described as an erosional scarp. This
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scarp is identified from the steep surface left on the structural elevation map of the Mounds
Gravel base (Figure 4.2) and along profile A-A’ (Figure 3.25).

Comparison of structural elevation maps and isopach maps (Figures 3.19 to 3.23)
indicates that deposition of post-Eocene units mantled the pre-Eocene topography.
Structural lows in the underlying McNairy Formation (Figure 3.17) tend to be overlain by
increased thicknesses in the Mounds Gravel (Figure 3.20). In some cases, increased
thicknesses may be due to infilling of paleotopographic lows, while in others increased
thickness may have resulted from scouring into underlying units. Scouring of the Mounds
Gravel into the Porters Creek Clay is evident on profile E-E’ (Figure 3.29) at borehole AH-
210. Scouring of the Metropolis Formation is present along profile C-C’ (Figure 3.27) at
boreholes MW-122 and S-15. Evidence of such cut and fill is also present in Metropolis
Formation exposures along Bayou Creek (Figure 3.5).

Diversion of the ancestral Tennessee River into Smith Gap, IL, during the mid-
Pleistocene (Nelson et al., 1999) led to a significant change in regional drainage. As
sluggish, underfit streams (with deposits preserved in the Metropolis Formation) overtook
the previous, broad braided-stream valley filled by the Mounds Gravel, upward-fining, gravel
to silt sequences developed along meandering tracks within the paleovalley (Nelson et al,
1999). Slow aggradation of sediments in this environment resulted in weak soils
development locally during inter-fluvial periods of Metropolis Formation deposition.

In the study area, numerous upward-fining sequences are noted in the Metropolis
Formation with great spatial variability across the site. On profiles C-C’ and E-E’ (Figures
3.27 and 3.29), areas of thick, upward-fining, sharp-based Metropolis Formation lie above
the thin Mounds Gravel. These likely represent scours into the Mounds Gravel due to
changes in the fluvial system and deposition of small channel fills.

Evidence of cut and fill is presented in Figure 3.5 and weak soil development is
noted in Figure 3.7, both from Metropolis Formation exposures along Bayou Creek. No
large paleochannels were noted in outcrop exposures in creeks. Lateral traceability of
internal units in the Metropolis Formation (HU-2 — HU-4) is also difficult on a site-wide scale

due to the nature of deposition.
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Geologic Age Dating

Preliminary results of OSL analyses appear inconsistent with the stratigraphy of the
site. Data do not follow the law of superposition, nor fit into the stratigraphic context of the
study area presented in Figure 1.2. Recrystallization and the depletion of radionuclide
concentrations can both cause a reduction in the luminescence signal. Failure of the OSL
method is likely due to bioturbation and illuviation of grains, resulting in the stratigraphic
“‘leakage” of younger grains into the horizon sampled. As infiltrating water and roots
disrupted sediments, the radionuclide concentrations were likely reduced by the introduction
of younger particles, resulting in age calculation errors. Zones of cementation (iron oxide)
and mineralization (manganese) noted in outcrops also likely affected the luminescence
signal, causing recrystallization that resulted in younger age calculations. Based on these
preliminary results, it does not appear that the OSL method is effective for dating sediments

in an environment that includes pronounced infiltration and bioturbation.

Site Implications

The RGA is the primary aquifer at the site, and is of concern because of
contamination. Consisting of the Mounds Gravel, the RGA is a semi-confined aquifer. The
Metropolis Formation contacts the upper surface of the RGA while the McNairy Formation
forms the underlying confining unit in the study area. Several depositional relationships
have influenced the RGA. In coarser sequences of the Metropolis Formation (HU-2A — HU-
2B), higher hydraulic conductivity is likely, which would allow groundwater and possibly
pollutants to preferentially flow into the RGA. Incision of the Metropolis Formation into the
Mounds Gravel, resulting in thinning of the RGA, also probably altered aquifer properties. In
these areas, hydraulic conductivity values of the RGA could be lower.

Understanding the distribution of the Mounds Gravel will aid in understanding
contaminant transport through the RGA. As such, it is useful to view the current contaminant
plumes in relation to site geology and discern possible controls that might affect pollutant
migration. The units confining the Mounds Gravel consist of clay and silt, which have a
drastic contrast in hydraulic conductivity compared to the Mounds Gravel (Domenico and
Schwartz, 1998). This contrast limits vertical groundwater and contaminant propagation
(Clausen et al., 1992; Jacobs, 1997).

Groundwater flow in the study area is to the northeast (Figure 4.0). The year 2000
TCE plume boundary map indicates two distinct lobes of contamination, both traveling to the

northeast, away from the terrace slope (Figure 4.1).
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Figure 4.0: Hydraulic heads in the RGA from 1997 data, contour interval 3 feet

(modified from Fryar et al., 2000).
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Figure 4.1: TCE plume boundary from year 2000 data.



The limit of vertical contaminant migration is the base of the Mounds Gravel (Figure
4.2). When the year 2000 TCE plume boundary map is superimposed on a structural
elevation map of the base of the Mounds Gravel, a structural high corresponds to plume
bifurcation (Figure 4.3). Also, when an isopach map of the Mounds Gravel (Figure 4.3) is
overlain with the year 2000 TCE plume boundary map, there is a correlation between
contaminant migration and Mounds Gravel thickness. As the plume crosses Little Bayou
Creek in the northeast quadrant of the study area, the Metropolis Formation is thin (Figure
3.22) and the upper surface of the Mounds Gravel is mapped in outcrop downstream at ID
84 (Figure 3.0) at 318 feet amsl. Spring-water samples from this area indicate TCE
concentrations greater than the maximum contaminant level set by the USEPA (Fryar et al.,
2000). These contaminated discharge points indicate the connection between the RGA and
surface water (Fryar et al., 2000). The interconnection of the Mounds Gravel with surface

exposures was not obvious from the Joppa (KY) GQ (Finch, 1967).
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Figure 4.2: Structure elevation map of the Mounds Gravel base surface.

Feet
Notes: Contour interval 10 feet; elevations are amsl.
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Faults mapped by the ISGS in the Joppa (IL) and Metropolis (IL) GQ maps also
postdate geologic maps of the study area in Kentucky. These faults are co-linear to the
northeast — southwest oriented zones of irregularity noted on the McNairy Formation and
Mounds Gravel structural elevation maps in this study (Figures 3.17 and 3.19). The
timing of such faulting is hard to pinpoint. Nelson et al. (1999) indicate faulting in
southern lllinois has been noted to displace the Metropolis Formation. However, the
structural elevation map (Figure 3.21) and all geologic profiles (Figures 3.25 — 3.29) do
not illustrate displacement of the Metropolis Formation across the river in Kentucky.

The soft-sediment deformation feature noted along Bayou Creek (Figure 3.6) is
not interpreted to be a seismite. This is because the widespread occurrence of similar
features has not been noted in the same unit, one of the conditions that identifies
seismites (Greb and Dever, 2002). This deformation feature most likely formed during
deposition as pore pressure in the fine sediment exceeded the confining pressure of the
overlying gravels (Figure 3.6). Overpressurization in fluvial sediments caused by
hydraulic-head differences (artesian-pressure differences), usually following flooding,
can trigger fluidization and form sand dikes (Kolb, 1976; Li et al., 1996). Liquefaction of
the soil probably occurred at this point, allowing the underlying fine soil to became
suspended in pore fluid and injected into the unconsolidated gravels above.

Deformation features are also noted in the Porters Creek Clay. Olive (1966)
mapped one clastic dike in the Heath GQ map. Amick (2005) indicated these features
were commonly evident in borrow pits that had once operated in the area. Similar clastic
dikes form throughout the Jackson Purchase region in the Porters Creek Clay and have
been interpreted to be seismically related (Hendricks, 2000).

Faults propagating from the FAFC likely influence the erosional scarp left by the
ancestral Tennessee River and Mounds Gravel deposition. This is due to the local dip to
the south of the erosional scarp (Figure 1.2), correlating with both the zone of irregularity
previously noted on structural elevation maps and with northeast — southwest thickening
of the Mounds Gravel (Figure 3.20), all along the same strike.

Supporting this hypothesis is the undulating upper surface of the McNairy
Formation noted on geologic profiles (Figures 3.26 - 3.27). In the northeastern portion of
the study area, faulting mapped on the Joppa (IL) geologic map (Nelson and Masters,
2006) also correlates with contours of an erosional surface of late Cretaceous and

Paleocene units mapped on the Joppa (KY) geologic map by Finch (1967) (Figure 4.4).
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Figure 4.4: Joppa (IL) (Nelson and Masters, 2006) and Joppa (KY) (Finch, 1967) GQ maps.
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Langston and Street (1998) have proposed a structural control on contaminant transport
at the site. Based on a comparison of plume position, structure contour maps, and
isopach maps in this study, it is likely that a combination of factors controls the RGA flow
system. These factors include thickness and channel trends within the Mounds Gravel,
which sometimes correspond with structural lows of the McNairy Formation paleo-
topography. Along with faulting and possibly fracturing, zones of thick gravels may offer

preferential pathways for groundwater / contaminant transport.

Conclusions

Near-surface sediments underlying the Paducah Gaseous Diffusion Plant and
surrounding area are highly varied because of the fluvial depositional environment in
which they formed. This variability manifests itself mostly in the Metropolis Formation,
where underfit streams filled the broader braided-stream valley in which the Mounds
Gravel was deposited. Separating the Mounds Gravel and Metropolis Formation from
the previously defined Continental Deposits aids in making the distinction between the
two different depositional environments and resulting deposits.

Zones of irregularity in the McNairy Formation and Mounds Gravel also
complicate the near-surface geology. These zones appear to be caused by faulting from
the FAFC. This faulting has affected the Mounds Gravel by limiting the deposition of the
gravel from structural highs created in the McNairy Formation, by creating zones of
preferential erosion in post-Miocene units, by direct uplift of stratigraphic units including
the Mounds Gravel, or by a combination of all these factors.

Faulting at the site is not well understood and will require future study. At this
time, spatial resolution of data in the study area is not adequate to extend faults
presented on adjacent geologic maps of southern lllinois. High resolution seismic
profiles along areas of irregularity noted in the structural elevation maps and geologic
profiles may assist in defining faults and illustrating potential pathways for contaminant
transport.

Understanding the geology of the units impacted by contamination is the key first
step in predicting future contaminant transport. The lithologic and stratigraphic database
provided to the PGDP for inclusion in a new data warehouse program should enable

future researchers to better understand and model the hydraulic properties of the RGA.
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APPENDIX A

Lithologic logs of boreholes used in geologic profiles.

All boreholes appear as they did in their respective references

Borehole Identification

Page Number

Borehole Identification

Page Number

AH-114 77 MW-197 155
AH-203 78 MW-215 159
AH-208 79 MW-217 161
AH-210 80 MW-219 163
AH-211 81 MW-239 165
AH-212 83 MW-346 174
AH-328 84 S-14 180

DBO1 85 S-15 184
MW-120 97 S-18 187
MW-121 104 S-19 192
MW-122 111 3 195
MW-140 118 11 196
MW-144 124 13 197
MW-158 129 14 198
MW-161 133 15 199
MW-163 136 18 200
MW-183 140 19 201
MW-185 144 20 202
MW-188 148 27 203
MW-193 151 29 204
MW-196 155 31 205
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—| 3032 LE | 13179721 | SAHOY SILT, LIGHT GRAY, MOBST, HARD, |
(34 SAND 15 FINE TO MEDIUM GRSINED | 5%} HEADSRACE #4015—HOT ABOVE 7
az BAC KGRSO
ALE SAME A5 WITH RED S TREARS, OWER =
_laza4 afr | 17182124 | D€ FT. SAMD. WET, DENSE. FIME TOVERY  _ 1610 119500
(36 FIHE &
:t e ———
4-34 i SAND. BROWH, [S ¥R SE), WET, VERY DRARLERA FELT HE was x|
_;| 1 L] e FINE ] BANGING ON A RDCK
ILOWER CONTINENTAL DEPISITS ]
% BALTVN, {9 YL G/&), WET, | h
{3538 15 | 21-27-30-50 ﬂEHEE WEEDH?‘EDEMID. MEDILUM- i
47 COARGE GRAMED WITH 207 GRAVEL TO =
an LT _— I -
anea | amir| 1w | apsoss | BENSE COKRSE SAND WITH CLRAVEL UP Te1 AHD Y- NG T '"mn'METEH
| : o AHO YINCH THIC
(55} 1-INGH; CVER 0.5 FT. CLAYEY SIHO ! i GHT 10 SURFACE
&0 DDISH, MEQILIM DEMSE HEADSFACE #4i1 F—saOT ABSVE
. |BACKGRCLND ]
— &2 a0 | n-avossen OVER 1.2 FT_SAND WHITE, VERY DEMSE, |
i) :uxn. EOATED, MEDIUM GRLABED, WiTH  lradn 1120089 =1
4z % G VEL TO LEINCH -
*SRAOTH DEFELLING WITH SOME
- CHATTERING AT &2 T 44 FT. -
¥ N SANDS
. — - —
- e TAVING TO GET THRCMGH RGa ToORY
“ TEANEL AHD SAHD. BACWH. (5 VA 4], ] -
JeE-am | aniE| 20 | d9-50-41-38 | VERY DENSE, GRAVEL TO 1-89ZH WITH _|HEADSFACE s4018—saT ABCVE
(a1} ME QLM TO DOARSE GRAINED SAMDS BAL G RCLMG 1
48 —
1040
-~ GH OAILLING
NTER PLLIG 5 STUGCK IM ALGERS A5
ik [15 ARE HEAVING ]
1545 12599
—{S52 | NOME| 0.4 | 25-21-19-17 | PI% GRAVEL AND 30 MEDILM TO COMASE SING ROTARY WaASH DEILLING -
{4170 GRS INED: SAND, I'ﬁ-lNL‘.H GAAVEL STUCK AT <14 FT_PRACELBLY OUT OF GRAVEL
52 : —
" TLAYEY SILT GRAY, (), DAMS STIFF TG | 7
G455 2 B--2Tan | MARD, WITH CIRANGE MOTTLING, — e
ﬂ (a8 | FAACTURES EASILY
56 -1 HEADSPACE 48021 —NOT ABOVE _
| | BACKGROUND
. Ljird] -
[T Se—
CLAYEY SILL GAAYIEH BLACH, (M5, RARD, .
—| 5853 14 J4-42-5005 mﬂuﬁﬂiﬂ. FRAGCTURES IN COMCHOIDAL  __|r0o00 12w _
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PROJECT NUMEER BORMNG HUMBER
SED28178.Fl Well 120 sueer 3 oF 8
S0OIL BORING LOG
pRouecT_ PGOP Phasa | Sie invasligation LocATIoN_Well Cluster W1, Southeast Comer of Plant
ELEVATION DRILLING Gchﬂﬂw
OALLING METHOD ANMD ECUIPMENT Longyes a =R addle B
WATER LEVEL AMD DATE ‘:\I'AHT 11-"1&'39 FIHIEH 1-'2:14".!1} LoGGEA_ M, Henry
STANOARD = =
E SAMPLE T 500 DESCAIFTION COMMENTS
TEST
50IL MAME, COLOR, OIS TURE CONTENT, CEPTH
= 42 £ N RELATIVIL D ST G CONSIS TENGY, SO0 T O A,
E E "E é oo | STOUCTURE MNERMOGY. USCS GROUP DRI LG LOGA.
ML, TESTE AMD
Eﬁ = EE E| ™ S TALIENTA TION
i
= T MOVE LOMGYEAR 44 RK3 ONTO 7
N _| =ite, ==7 suRFacs casmMa TO
&1 FT, -
&1 -
) CLAY DARK GRAY, {N3) TO BLUISH, {5 P8 3771, | DRove SHELEY
I BHEE 1.5 VE SHELEY TUBE
CFEY, MICACEDUS, VERY ETICKY 11680 —
.1} —
i = N
|
| - -
i
& : |
fesm |z | 2o | 3245 | SAMEASABOVE SOFT _| UFSING 300 L8, HAMMER OH & SAND LINE _|
= 1595 116D
ol . .
" SAME AS ABOVE, VERY STIFF, WITH Mg | o 0 1 }
e Lt R B ?'1?.."]11:'“ INTERMAL OF VEAY FINE SAKD THAT WAS  —| —
oFY
5 : SLOW DRILLING, DRILLSG b, —
B { THICKENS EASILY AND MUST BE DILUTED |
7| ABOUT EVERY 10 FT,
& CLAY, DARK GRAY, (HMIL DAY, STIFE |
™ . . - 10200
—{Te-00 :ﬁ = "EI'L';'“ SLIGHTLY SILTY STICKY, MICACEOLS - —
an - -
] 7 7
Ed_ —
_leaas| asar | 18| 8-z | BAMEAS ABOVE NERY STIFF _| MO HEADSPACE ANALYSIS DONE ]
123}
a5 - ) 100 ]
T — -
SAME A5 ABCWE, WITH SEVERBLVERY THIN | 4 -
M0 dmE | 20| BEITM G e INTERVALS OF GRAY VERY FINE =] T -
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PROJECT HUMDBER BOAING HUWBER
SED2A1TE.F Well 120 sger 4 o &

S0IL BORING LOG

provEcT__PGOP Phase | Site Investigation Locanon__Wall Cluster WG1, Southaast Cormr of Flart

ELEWATICN DAILLNG CONTRACTORA__Gactek Engineeing
DAILLING METHSD AND EOUIPRENT,. 44 H i i il
WATER LEVEL AND DATE STaAT_11/18/89 FirisH_ 112350 Loangr__ M. Henry
STANCAAD -
| SAMPLE | neweTRamon SO DISCRIFTHON COMMENTS
£ - L BEIL NAME, COLGR, MORSTURE CONTENT,
gg 2|8= REMRTS RELATIVE DEMETY OR CORSISTERCY, S0, S
= =E g STRICTUAE, MMERALODY, USCS GROUP DFILL B PLURG A0S
= E: £ NI FYMBCL . TESTS A} )
_ﬁﬂ = RS TAUMENTATION
a3 -
STY CLAY, GRAY, ORY, Fifs, SIMILAR
= i Bad B Vi |TOABOVE CLAY, SUGHTLY MICACEDUS  — 0810 11890 -
o5 ' s
- e -
I =
. SAME A% ABCVE, VERY STIFF, WITH 11100
i e LS 888 |GREATER % OF MICA —| WEIGHT OF RODE ALLOWING 800N _|
oo = TS OANLY BE DRIVEN 18 FT.
. 42| oF | 3z Ll |
m | SAME A5 ABOVE, WITH YARY — DRLLING MU, IS THICKERING |
o L [V} OF MECA et Sl VERY FAST, EVERY 3-10 FT.
1
" .
— | TR Fia | SAME AS ABOVE, FIRM —{ 1545 -
" R —
18 = . .
T os) T YIE | saME as asove very sTer — 1S LRG0 -
1= -
HE e i
w1 oz | BT B saue s asovE, HARD | 140 _
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PROJECT HUMDER BOAING HUMBER
SED317a.FI Well 120 siger 5 oF &
S0IL BORING LOG
pacyecT_ PGOF Phase | Site Investigation Wall WG, Southeast Cormer of Plant
ELEVATICH DRILLING mmm%ﬁy_ng
ORILUMNG METHOD AND ECHBPMENT Hal:
WATEA LEYEL AMD DATE STAAT 111'1Eﬂ-ﬂ FIMISIH 11234‘9'3 LOGGER [N Hﬂnﬂ
: SAMPLE ARMETRATION S0IL DESCRIPTION COMMENTS
ST, MAME, SOLOH, MOSTURE CONTENT,
ﬁﬁ £ |:f A8 | msans e on conmareicy, . S e
= a5 HL L . OFILLMG FLLAD LESS,
E = E g (N TESTS ASD
F = NG TRLIMENT ATION
o
133
123 SILTY CLAY, GRAY, (N7}, ORY_ HARD. .
T | | 20 4-‘;13-{: MICACEOUR —lig0a 1 =]
124 —
128 -
= e TS e
— 4 L ¥ —
o i ] [ EE:11:|4 BAND, =L B-IHEH THICK 000 100 -]
130 —_
X -
s SILTY CLAY, GRAY, (M7}, DAY, VERY STIFE
— a9 | 1 . : L . _
. 213;2 MICACEDUS 1n:1s
135 —_
128 -
128 | 4040
- ag FERE) SAME AS ABOVE — 1345 =
140 | 404
140 ! A —_
[ & ] - -
e STIFF.OVER ET;r Dty 2 et 15:15
= g o8 FT, WITH 15 | -
s | 2] VBT | oA Pk SARG N e A BILTY DIVWLER NGTE'S GHANGE IN DAILLING
a5 CLAY MATHLE _|BEHAVICAR _
] TRsD SCREENMG =1
14
148. CILTY LAY GRAY, (WT. VESY STFEF WATH ]
| VEATICAL FRACTURES 0 Tog | 1803
aen s e 1r "?'." WHITE E s ur-l.ljﬁ? b T30 PPM AR H'II‘FI'FF‘\IIHI'I -
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PROJECT NUMBER BORING NUMEER
SECZR1TAFI Well 120 sigeT 6 oF &
S0IL BORING LOG
proECT _PGOF Phasa | I i n LEHTA Wall Cluster WC1, Southaast Gomer of P
ELEVATION, DRILLEG Son TR Toa_Baclek Engingsing
CRILUNG METHOD AKND EDUIPMENT. 44 A
WATER LEVEL AND DATE STaRT_11/18/489 FiMISH_ V&35 LOGGER M. Hanry
STANDARD -
£ SAMPLE e SOIL DESCAIPTION COMMENTS
TEST —
25| 2Tz [E Loin | mmesmomweeer | mocme
E g 6" 5" & IFTRAATILINEL MRRALOIY. 1M ROUP DAL LING FLLAO Lorss,
= E E e TESTE AND
Z2 = |2k P45 T RLIMENTATION
o
153 —
-] 155 SAME AS ABOVE, SLIGHTLY MOIST, FIAM,
4045 | 20 1968 | LESSMICA THAN ASCOVE V0 L2480 =
155 LE A ]
] | DRILLER NEITES GHANGE 1N RIS -
_ _| BEHAVIOR
168 — T _
153- GILTE CiaY DAARGRAY, (HE), VERY STIFF, |
- anes | 18 600 | (MO MICAL WITH LENSES OF LIGHT GRAY- |
164 | [y WHITE. VERY FINE, POORALY SOATED SAND, QB WES0 =
i | HANDE ARE MOIST ]
il ] e —
O& | Sraie | GAHL SALT AHD FEFPER COLCIHED,
16 11864 T WET, VERY DENSE, FINE, PODALY _Jecrs
BORTED, WITH =5-14% GLALIGONITE .
— — —
N L0 g . N
188 T 05 45-500 | GAME AS ABONE - =
180 -] v ]
TO OF BORING
- FOLIR WELLE SET AT THIS SITE ]
SCEEENED INTERNMLS N
- ! -
. AL
- { ey Y, a i
N i:u-.-gaw, N ]
|
B L

103



&j --f;g.f] PRCLIECT MUMISER BORRS NLMEER
M SEDZE17R.H Well 121 sest 1 2 7

SCIL BORING LOG

rAocEST__AGUI2_Phaca | Slie Invasiigation LOZATIMN_ Ned] Clustes WE2, Sochwest of Flzr
E kWA TIEN DAILLING fZNEecTon_ Hasiek Engineering
NE MG WETHSO AMD S00eENT_Hollow Sam suger [3-inch &0 B-57 ATY
WA TER LEVYE. "MG 04T arasT SiM4aEg HursH LMD veaasR, o Mikehndl
STANG A RO
. SAHFLE"__ PENETRAT.GN . A0IL DESCATIIN COUUENTS
5; | = TE=T STEL MAKE, BEEOR, WO TLNE GONTENT, : E
B = EE: i EE=CT HELATIVE GEMEITY DA CORSISTEMTY. SO0 ﬁg}fﬁ{rﬁ
Elﬁ Emg g g EE,LE._TLHE WUHEFInL GO, LSS [l e CRILIG AU Lo
=~ . EF H ;- TEEIY ML
tag| T £3 e, M | IMETFMETATION
T =
San DY LAY, T YELLDAWISH BACWH,
- -2 L1 1-3-4-5 G YR &1, DAMP. 258 MEDIUM 'S SosASE_| BESIH ORI 1M 1101 atse AT 12022
i SaM0 SIZE. NOATS AT TORF
2 -
SAME A5 ABIVE, STIFF, INCASASED SAND
— 24| s3r 1E LEF-T | WERSUS CLAY, [40%SANDY — b =00 FEM
3 [iE) !
4 -
' E3K0, MODERATE )
— iE PO1E D BE-1010 YELLCIWIEH HRCWR IS AHE vEIUCWASH — MINOA [F0N STAHING 85 JLAY
(131 ARV (10YR Sy, WERY ST5F, LTH) - BRI FATE Saddid
5
— =3 LT | EF01 | SAME S ABOYE —
i 1B} i
8 .
STy G OANK TELLOWISS CAANEGE. DJ .
— 30 AeEl 17| B4cge11 [4L0TA. B, MOGAT YESY ETIFF, Tranh SANG] 1INU = 0B PR :
B {10 FLEETIE, (CH]
19— P - o ——
H TRUAYENY SANDY, (UGS TSLLOWISH BRCWT,
a2z el 2558 19FH. 46l MOIST, WS0IUM DENSE e
1 By GIRGARNS STANING, BOOTS, TAACE SILT,
iz |- o] .. = MIBRS CHGA T MATESILAL
c LIEHT EFCWN TD FALE WEL- i
—1z44 1.3 - B-ioerd-ct | LAERIGH RO, (5 YR S, YESY STIFF, -
d (2 | TRACSHILT, Ly
14 Shess
. X T LAY, LESOT SRSAN T PaLE
— | 2 | E | 11130202 | VELLDWNES BROWIM, |5 YA 5 TT [19YR. —
; e 57, WEFY STiFF, TRACE SAMO, |17
G
—i51e 19 | 47ie 1 | SAME AL ADCNE -
! no FACED CRILIHG AT 1€ 40
i3 — - - —
100 1.7 . 4E.1042  TAME A% ABOVE, INCABASING SANG -
113 _COKTENT HEZLNELD OGN | %3 1101505 AT CB:AS
s o
—zpzz | s T 23571 SI T GEAY SRLG WL sl 2P, -
: 121 [15 %R &l ETiEF, TRAGF WETELIM SN0 YIHTH STRIHLAY S DA
v i
ZZad 23 | 1011 s | SARE A% ADCYE #OnsT, VEAT STIFF, MORE —
1A FLILE
2 — ot
J2-'.-::|E|. I 1 | 15 0132-76-17 ¢ SAME A5 ABSYE, VEAY ETIFF, HOT — FHOLBILI MG A1 C 5
| 125 PLISE E -
|/
| SILTY A GRATISCIANGES SIMK T PEEEURT CEIGR 1 EBE AT L8
—urezn a4 | o a7 a7 |WFLLCW,EH SRAY (SR, 70 MORT 7O | .
Ll WET YEST LG |- | Sl LIV TERET: et TS TARLE Al
- ' : oty
5 | i | |
—5g 5 Tee o iaEcEcp wdM AHARDUE WET ART TNASE SERD —
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ERQJECT HUMBER HCRikE HUMEER
SESA 1 7 E Welk121 =ye=y & o 7
SO BORING LOG
ancupcT_ AGCFP Phase | Silarwesigatea _  ccarcu_ Well Sluster WGE Nortiwest of Frart
DewATEN DRILUKGO conTRacsoR _‘Oecek Enginaarng
DACJHS HETIWCE aken soupkpsyT _Hollmw Slam Auger (B-inc O.0.1 B-5TATY il
waTES. LEVEL &MT DATES START_11114/43  Feoad  10&000 e J. WlGTEd
- EPIT T Ll S0IL CESCRPTAN I COMMENTS
B = L 57 ik, SSLGR, MOIETURE DONTERT, e
B T HAc| S 3 RELATI'E CEMERTY TR COHHFTENCE, L DRILL NG RATE
25 £ | =g 'E- b o STELCTLEIE, RCMERALY, W ELE SR CRLLING FLL\D LOS5.
B o HE = Y RN, TEATS AHD
TERREE = - FSTELIRENT (iU
s . ! .
0.0% | d0Ed | 2T X0 | BAME a5 ADRCYE 'WET, 97FF, TAPOSFT, —
: ] | BLAGK ORGANIC STANING TR = el EE e
ke T UPPEA CLKTIHCYTAL GEFOSITS
=504 18 | 181717 | 2T Gl MOOERETE AEDDRH BRI, —
a1 £10 [ 4], HAAD, TRACE S0
4 = -
l ERME AR ABCOWE LaWERLD COLCHA CHARGES . w T
— 345 JASE ' 14-i-iH-tA { BETWEEN FALS YELLOWIGH BROWH ANC -~ n ISOLATED BLAGH CRUGARG SIAKS
: @1 o AEODISH GRoWN
ng - —] -
— i3 18 &B-1G 22 | BRME &9 AECYE. PALE TELLOMINSH AR —
g4y | ABOVE REDOISH BROWH, YERY SafF
an - -
—33.41 14 | 10erEreeT |SAME &S ABOME, HARR, 1SOLATED COEELE —
1k
I a
a1z | ease o 3.75-101 ° ZAMF AS ABOWE, WERAY STIFF. SCLATES —HHU = 00 FPH,
(1M GCESLE
a1 1 dBET e
—azaq. v | imoaim i3 | BEME AT AROVE HRADL M0 GOSILE —
(RS
oL —_—— o —
" BAWE A% ABDVE, YEM ANFF, SOSKETS OF HMU _ aa r=nps
EO 15 | 11-15-14-24 LUSHT GRAY QLAY WITH TAMGD CF WEDFIM— e
e X T
4E
—qE 4% 151 - A E8-12.18 | BAVE A AROWE =
120}
qf - —
SeBET - L7 | 2157 | SAME A5 ALCAE THLH OREAHIS SEAM —
29
5 - J
CLAY=- Sl TYNITE SAME FE D ERH BRI,
—zaeny ar | eacas  'poR A WERY 3TIFF, WCACEDUS DRUCAKIC H
3 o =EALE, [T
* AN WITH SILT, PEDCISH BIZN, UBH 65 Sy oe oy
—:3Td 4053 L 11-ie1515 | MESGMW OCHSE. WRLL GRRGEL. F-HE TG E
(20 CORRSE, 'WoACED LS (B-20%] (3
i ———— . — .
RS 4 A ONE WERTY SENSE, FNE TS . o mne e
L e | jsomaics | WA SAND SIZ5 _|EaCh LHILL N AT 16 ES
58]
W= -
RAN Y 0] &% KEUCIEH N0, {117 Eid), i wdHi T B
- 13| 4roay  NOSET ENFT PLMGLETWER 10 FTERME o s D NG S AT S
' | VEDIUM SCHRE. MFRILM SRR
e > L |
EAHD S=ARISH 35N, HOPET VERY

Szan. Corwr zzIarn RPNER MAACEDOS DNORAOFT GERNIL, — | mues oyt

L SERSEITE

105



PRARECT WUMBER BORING HUUEER
Sameny 78 F Wali 121 sHeet 7 o T
SOIL BORING LG
paccacT_ PGNE 17haze b Sila Imasilgaian Looano_ Wl Cluster Wo2, Narhwest of Pla '
SLCY AT OAILLMA cOMTRACTER _eciek Enoineerra
SEILLNE NETHOD SHD SoLRAMENT Hobow Slem Ayges did=inch 00 B-5TATY :
WA LA LEvSL &MC CRETE sTAAT_11014080 AmMizH__ R0 LoESER_ ), Mhzhell
E HSUAHLIAMD
. SAMPLE Fer-mu:_mn SAIL DEFCRIFTION SOMUENTS
ar e ST AR, EOLATE, LHOITTURE DONTENT. DESTH CF CASTHG,
S| = | AR LT FELTZE CEWSITY OA ConsCrghicr, Fat, UFALLTE AAIC
=3 & e é Bz s . TTPUCTLRE, MRETALOAY, LISCE GADIP OALLE:G ALUE 1655,
=l EE = M STHEOL TESTE arad
S = ZTiocw NETTILSEHTATION
K “FERT DENTF,
MWECS W COAREE; OWEA 0L FT. GRAVFT
—E0G2 e | L | RERSEE | e g | MGH DIAAET SR MICASEOLS, (T5% ]
" ; EAR: A5 O]
_ 096 FT. Z0x0, LIGFT OPCAWA 55 Y. S5,
-5 | IR pen s DESE. MICACEOLIS: QWER iy~
o ] LYLERATE (RN, (F ¥A. &t SU3ROUHDED
SR . o | FAME A5 ATLWE, DENEE, GAAVE CONTENT
—&+.EE 2051 .4 '-12"3'.51‘5 IHEAEASED WERIUA SAHG, [B0% GAAVEL- —
10; iR AAHG
tih —m
— EE-53 15 1.=aﬁ-;luu EAME 5% LETWE | EMCED: MR IH4T AT 15004
a2 — -
. Z5p 7 [UAAK YELLOWISH CRANGE, |IT YA G,
=150 12 1--;-;544 WLT, DENSE, MECILM CoARSE, WO ARACEDT FEIJMCD GHILLHIG 1 11Tks 2
. .
SAME A0 ABGYE, VEFY WET, YERY OEHSE; HRL = § 620
-T2 LT -1:—1?-:’4#:-1 E'l'E:I :]_5 FT. GLEYE |85% BAHCE% =] HPELC - 3@ CFN
2 ) I e T W
e ' P e sorpw SEAYE DAAK TELLOWSk CRAMGE, DL MG EMDEC A7 1155
Fe-re LU 8RS R g, GENSE (110 80H CIAHRTER) ]
T o 1 [ GOWEL =% 22H0)
. - SAME A5 ABEYVE, WET, VESY DEMEE, Rakd
— 747 Lr ey EGHEHTIMEHEAEIHG.:EE{.GWHEUM — UMILL NG SEEHHING | 123552 5T 37
EA DY
7z i
5 3 0% A AN ST
rera|dmes | v | smsae E‘”""Emﬁ..‘.'é'é"mr" W,
-5 i |
) , | 2amg sz 2pove, nEnse T 0.5 FT. 3610
— TRz 240" NEMCE50E v | eivtsie BROWN, [10 WA, biaL CLAYEY T MU =20 FEM
" el £EHD L=385 AT CENTER
I . E&RE AS ADDYE WERY DEWSE, N2 O BYEY
—acs: 3| PERIRAl papen wESY LAPGE 4N T A-IH MIAMETENT,
oy — %8} COGSLES, ORAVEL o -
= L P, Gt LAAR PELLLWY: &= CRRMNGE, (10 S
y 51 TG WET, ¥ ENAS, [HE T2 S1AHINE H SARCE
axEd D | LE C 1115 324 | i MEREL N T, W DENRL. THE T o
o 1L SAERYEL BHE }
L . .- _Il_ .
tmyss — N Sep v SRR WLOERATE ELLTYAIS|
‘A 13 | B30 " gaoeas a0 e, S, MXNAT, JENES, MEDILUKW | FFTIBLCH LTAINIRG
& - 145} T GCANRE, |04 GO SAND;
AR L0 SARLDEN o e Az aSeE, v GENSE LTURE L ST
I 164] AFd L m i Sl
23 s ——IES i 7 = CRANAE T LA, Tren ier
: | BRASWH.
5 LRI XL ST

AT nANT AMDALEY

—_—. = -
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PRDJERT HUMEER | UDAIRKE MW ER
SEC28173.51 j WeltX sHEer 4 "oF T
SCIL BORING LOG
PRCJEGT  PE0OPR Phase | Sda:rvastlgatian LocATION Wil Chestar WE-S. Morthwest of Plsmt
ELEVATION GRILLUNG coNTRacTDA_ tZactak Errgrernng
CRAILLUMGE METHGD AND ECUFYENT_Hollaw Etem suger (B-inch G001 B-57 ATW
WATEF LEVEL AMD TWTE STAAT_ 11 aEg FIHIS 1530 LowsGES_ ) Mimmnall
ATERIRAD -
_ SALPLE PENETHATION S0l DESCREATICH COMMENTS
= . TERT, ST MAME. CTLAR, MR TLUIE CONTERT, . -
g: 2 |2 = EESHETS LT JENEITY OF CONSTETERCY. SOL E,Eﬁlrﬂ:.ﬂﬁf_;m'
2ol | =5 % PR BTRUCTURE. MMERALTIE Y, V454 GHITIR DRILLIMG FLLID LCES.
Eml S QE 2= - T TESTE MO
2T = EE| e , PMETFLIMENTATION
it :
! i HIFTEAI e o 2% FALE BRCYH. 1 YA, =2; T o e e
- ! . AAEp  |GRATR CANKLE DMK SR T2) FINk e gapy | S99 SAHOVELAT SECW 2% GRAVEL
| FesE) BB 1E = UCH P iGN, |4 7A. 51 TA YERY PALE ClmsGk, ]
nz A [1c A ag LeSOEE, WESASECLE EEL O GRTL
ALSEAED #9-35 7T,
== - — GRILLE CESGRIGBES 3 FT ZO0ME A%
CLAY LINIT
Hs ————— -
. o |G CaY, YELLCAWISH BROWN i0YR 29y s T
FAT My !—|1: ”1':' TC ELINE Sl ACLIMCIST, STIES, MICACZCUS, FOATCRS LELEEK AT
ar NTH INTEFAECTED CLAY ANL: a0 1M TaP _|
5 FT
98 — “I5T —
100 — BTG A7 OLgxt TELCWISH GADWH, |
1m— L} L " '
- 27| zgiate OYA 23 VERY ST, MCASEOUS | ECEC ORILLING 4T 5 75
BRLE um
13 - —
L8 — R -
) ;11 E
s " AELURLLY CHIL M3 a8 12218
PO . EHELTY T'SE WAE COE- APSET (N The ToOK ZAELEY TUIE SAMALE AT 1555
- 1.3 \\\}Q S - Ceem ] SN el SHELDY RS ALSICD
o - ECTTOM, COULD NOT GET T0 S0IL A ol T Ly ghe
H]? . anme| cor| smerar.mm| LEAY LAY WP ERAHN DUSKY PEL_cwngH | W+ FOR THE BAAT T2
- i (4 RGN, {197 s, MOIST, HARD, M- — SEZH CAILURG AT 1110 00 AR5
I R CALSOUS, 15-00% SAND. (DL} = S
! Ly 1 — CUIT PR THS Q47 AT 1530 o ;i
1 ASSUMEL JRILLNG 75155 AT 1340
e H
o 5 e mpesm  DLAYET Sk, UIERY YELCWISH DR, |
. 1| 3927 SUET N R gy, MOET, oY DEMSE, 10T
(14 i PLAETISITY, $040% P20 SOME SHALL
B BLACK WODICHSS, 150 — T T
- i |
LA7E
e SooBL Y S BN se ) ST, SGRT
- - Pl DROWH 1WA o2 WoIET
"7 po | amme | YEIY DEMSE, - dw 300 TET VEST IR OF
- : s SPOCN w0 EAN SLAY, STRATERSAAFYT | )
TS . ZFERS T RS ALTERHATINE SAND AND :
115 — . I LAY (SR-2M)
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PROJEGCT HUMEE

A0AING HUKBER
SEVZETEF ‘Wall 721 spzey -8 o2 T

S0IL BORIHG LOG

-
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i (BHY, Lghl brown, wed, DOSE, Goase Land,
o SIME W00 Ehi, B e o
i E g Bt .!i:l -Lean Clary (CLL dark hrgwe, ;T;uthm,:nilﬂtl_
o i | L. BT, Al - Hollom of Saspkr wel oz of o
L., z e,
d = ED
g | . ]
- 1 L
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i ﬂillr FRlnHIsh range SIHALGNS, vty
p # L ’ bibig=0), Hpd=27cpn, I
| = 5 ned 5 g e mg
. £ o E arpler Wl cal of hole. L
d = £ ’
o E .
e tn
1 I

141



FRGELT MUMEER
OR0 JBBAF |

BORING MUMEER
MW—-1B3

SHEET 2

L S T

S0IL BORING LDG

PROJECT PEDF Prase 11 Gile [rove s fagataon
ELEVATION
DRILLTNG METHOD AKD EQUIPMENT CME 55 " CFA 7 3/4” 00 suger, 50 3700 sampler
WATER LEVELS

LOCKTI0N FH- B, Sanilary Landiin

DRILLING COMTRACTR Sretchs Engneciing

SARFLE

E
:

]F-‘Eﬂlil'u'El':I'

i ngmEﬂI
i

g -& -8"
(Ml

GTART JVEare0 FInTss D285 LoEgER G Schesleer
S0 DESCRIPT 108 COMHEKWTS
S01L HAME, USCS GROUP SYMEBOL, COLOR, FTH OF CASIEG, DALLING RATH
S Ol S M i e
L] ¥

SYMEDLIC
LG

EETS AND INSTAUMENT A TION

T by Binciey,

“  Les~ Dl (CLE same o aboee,

doisuried

Z|e,
i
BERR
-3 -
2| £ | so
_qlﬂ
'l+

35 ......
|1
18]¢
Egd.‘:'
141

““_T'r
= | =
1111

ST
2|3
.HEED
14

S
I
-El:l..-l\.ﬁl:l

55 |4
11
2 | 3
_3%5&
12| s
'l B

Legn Clay [CLL dama a5 above

142

Lean Clay (CLL lighi gray wilh kgh
ARG [3ering, oSt ol BTy it

Lmsn Doy [CLY grayeh bsck, eoish. hard, 7

Lesn Clay [CLE ddme as abovi gacapl
tigtly Pissured ared beil1ke, micacems

Lean Clay ICLL dame as abowe eacept
¥y,

Hhbim

riblu={l, Rad=Xlcin,
o= TERQ tmE.
Sarpied wik ool &l kol

Hhus(l, Rad=30:0m,
el Mg e
Sampler wed aul ol ko

Hsp=il, At I8¢ 0n,
poed SHOloed,
Sampat wicl ool & mok.

HMgu ., Rade=1Bcom,
d5Kg/ced.

niar wel ouf of hole

Hig=0, Aaid= 450 pa,
po=d BKg/oe?

[Fapide 45 o,
pip=4 SEg'cu?.




FROLECT MUWBIER BIORIRG WUHBER
QR A0HAA.F] MW-1E3

S0IL BORING LOG

SHEET 3 _0F 3 |
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PRIOJECT NUHBER BOATHE HUMBER
DAL Jes ] MK-185 SMEET ' OF 3 -1

S0OIL BORING LOG
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PROJECT FEOP Phasi 1] Sile lreesligaiion LOCATON HYL -7 Hurisd Grsusa
ELEVATION £ TIC3T3ES 1Ml ;e tea CONTRACTOM ietcis Engreerng
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MATER LEVELS START AU/ FoasH SUida L e —
v SAMPLE [ %TJE-M SN, DESCAIF TH0N — COMMENTS
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_ms DRILLING FLUD LoSS
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i I rI:I:I..Iu.ll IEMI.E::I&#E redl, meped, shifl, well | leﬁm- i} i Rad= 473 cpe
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1 4 o - i
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FROECT MMBER BORIME
R0 J0EEEF] Mi=185
T oF 13
S0IL BORIMNG LOG
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Fi=hia
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7 "6 c 4 peCes |apwos. §F i daterls maseom] -1 4
1e| & 1
- i .
Iﬂ T WELL GRADED GRAVEL WITH E&M0 (GR) _' HHil= IZI ppn Aade 35 cpm ]
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WATER LEVELS START DMIH  ppgey 0V LoBeER B. Scuzs
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PROECT PGDP Phasa Il Site Ivestigation
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WATEF: LEVEL AND DATE Mk, sTaAT 2691 0900 rpagy A2EH1 1223 |\ pnpgy  C. Webb
EE BAMPLE "’“"’ﬁ.,ﬁmﬂg‘ SOIL DESCRPTION COMMENTS
B i E RESLILTSE L ; FOLOR, WOISTURE ConTENT EEFTH OF Catm,
5 E 5 ST mﬁ&m* LIE&.IE 'ﬁmﬁ?“ i W3 FLOD LiBEE,
BBl e | (5] o | SN 5p | LS
£ EZ | 5T 23 LR FTATION
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| 5 Con L1 R A, . m grained
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10 I
101505 Can-f 50 MA | LEAN CLAY (GL), same as above, FiNu = 0 ppm
) |"“1"“'"’ ecapd with heavy oxidetion 2-2 5 Fad = &5 apm h
J FP. = 1.25.74.5 kgicm2
s LEAN CLAY abewe
J15-z0|F S0 s (LEAN GLAY [CL). same as ' Hiky =
||.n$:;l excepl with brace femous rodulis Fad - ;;am 1
FF = 26-3.75 kpicm? g
Fﬁm&.mmaﬁﬁm Sran el //
fomous nochikis. ime calor, vone sHT, moisi
T rﬂémﬁvﬁpmmmﬁﬁamu T
a0 hm[ﬂ"““!::ﬂ*mﬂﬂmﬂh
1 ,
{2025/ conf 50| A [ GADED SantTTeLAY R Hi = 0 ppm ’
i Brous MG YR 58], mois), race cher grassd, 4° below ] Rad = 62 opm
PP = 20-3.0 kgcm2 T
1 SANDY LEAN CLAY (CL), mottied light 1
i brown (5 Yt 5/6), moderats yeliowish i
o8 brown (10 YA 5/4) and light brawn gray
> {5 ¥R &A1), maist, s1iff, crumbles, trace
| 25‘3’“’,5"_‘:& SO0 MNA | ohed gravel, some codasion glaining :ﬁ:;ﬂ
| PP = 1.25-1.75 kglomd ]
Lan 7




. PROJECT NUMBER BOMNG NUMBER
OROA083E.B1 MwWi93 BHEET 2 o 3
SOIL BORING LOG
PROJECT PGOP Phase Il Ste vestigation Lecaion _Opden Lndpy. Raead at Powar Lines
ELEvamicw._366.24 NGVD DAL cowTractor_Brofcke Engineering Co,, Inc.

DRLLMG METHOD AMD EcisrsanT _ME 75 Rig; 7347 00 CME HAuigers; 375’ CME Shainkgs Slaal Samplker

WATER LEWEL AND DATE L sty 426010900 ppagy 42601 1223 oonen  C.oWebh
] g, |E | RESULTS | MAME, S0808, MOISTIURE COHTE DEPTH OF CASING,
G B | o || oo | HEEEREESED g ST o
g E SR ™ E METALUMENTATION
B SANY LEAN CLAY (L), motfod pais yoliowish
430-35 ﬂ-’ﬁﬂ 50 MAA | brosn [0 YRBS) and ight oo (5 YR 546} and Hiu = 0 ppm
iin Bight brsm gray (5 WA E1], sl of, 548 o vory s1f, Rad = 44 cpm
umbles PP = 1.0-3.25 kgicm?
1 CLAYEY SAND 5C), mottod paks yellowish browe, N
kgt brown, snd madiom gey, miost, Tacs gravl and 09:40 Stopped drilling to
i cukizid sbmaking 7 decon samplers
a5 L
35-40 |5 Conr| 5.0 RA [ SANDY LEAN CLAY (L) mosbed pale yollostih I0:4% Resumed drilling
& irsscs{ brmunmam-ummmrsmmm -/
bphi browniiah 45 YA &), sl bas OLN, 1
y -M':H'rmr-l:w Ha -% :HH:I:"%FEFT“
LEAM CLAY WISAND i), modesmns beven 4
45 R L), moi, very 58, e sobreurdd // PP = 2.0-245 kylem?
E el ravend -/
4045 fmm 45 L) LEAN CLAY W SAND (CL), sama as _% HMNu = 0 ppm
] abova, excepd motiled with light beown -/ FRed = 48 cpm =
auxidation sireaking and race nodules _%/ PP = 2.25-4.0 kgiom® J
. %
45505 Con-| K. MIA LEAN CLAY Wi SAND [CL), same a5 HiM =
an abowe, darker caidaton '/ Flaﬂ-:fﬁm 1
. / PP = 1.75-24.5 ki -
1 WYEAND) JGL), motthed medarmis brown / |
- {5 YF 44) and ige gray (N7), bt gray is plaste, / ;
0 maois], vy S e hisd
50555 Cand 50| mA .
Hnua.J [5P-5C), mobiled moderate brown
15 YA a/4), and light gray [NT), gray is 7
| plastic, lop & wat, rest s mois], very s,
rriccaous fins sand, |
55
55-60 |8 Cond 3.0 Y
7 linuous) (SP-5C), sameé as above, mo gray .
] POORALY |
1 [SP-5C), micaceous, lisht aray (N7}, wat. .
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PROJECT WUMBER BORING HUMEBER

OAC30883.81 MW1a3 sEgr 3 o 3

PGOP Phasa || Sie Irvestigation

J68.24 REVD

DR WETHOD amD coureent “CHE TS Rig: 7-304° 00 CME Aupers

WATER LEVEL &4ND DATE

F0IL DESCAIFTION

S04 COLDA, MSISTLAE COMTENT,
FELATHE CHMEITY DR CORSSTERNGY 0L
5 WINERALOGY, USES GROUF
BB

¥ L i T
I

S0IL BORING LOG

wocamion _Ogden Lndg. Read al Power Lines
DRILLMG conTRvcToR _BIoicks Engineerning Co., inc.

—— STAAT_HEEEN 09905 pysy A 1228 | o

sand, subrounded chert grawel moderatn yeliowsh {1

Evomam {10 ¥H 58], wisk, gravendl contont in & widepth |-

WELL GRADED GHAVEL [GW), wel, subroundeed 1
subatguiar chart

WELL GRADED GRAVEL (GW), same as |
EvE

End of Baring
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Sand heaswe on log 1 aof
rednvared samphe

Slopped drilling 1145
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® PROJECT NUMBER IORNG MUMBER
OROAGEAE. BT LAWIST seer 1 e 3
t SOIL BORING LOG

MRGECT. PGOP_Phase Il Site kwestigation Locario _ME Road Morlh of Plam
ELEwanon__ 28554 MGVD 1

DRLLIMG METHOD AND ECUiPMENT _LBIE s HigE d L0ers: 3K b ginless Slesl S k
WATER LEVEL anpDaTE WA — D, Gashwender

i L ﬂ%!_ BORL DESCRITTION P
) i REBULTE | "utt '“R-" WOESTLRE EEMTENT, DEPTH OF GASMG.
s E Eg E_ rﬁ* gﬁ«. HIEH-TDEF_ uscs um?" gﬁ %Tﬁmm LSS,
Z £ |8t ATICH
ist [ HMu=0 ppm; Flad=30
LEAN CLAY {CL), medism gray (NS), muist [/ BH0- ppm; Rad=30 cpm
1 o8 ‘h_&mna-ﬁ 31| wa (LR ,,{/ HNu = 0 ppm .
J . / Rad = 30 cpm ,
Pockel Pen (PP} = 2.5
] 1 vatem?

5
510 |5 Cend B N/A LEAN CLAY [CL), medumm dark gray (M4) /

- tinuous with motting, maist, vary =iiff '% g:u:gﬂnm B

- inuous medium gray (MS) o pale yellowish brown

015 con | 5.0 MA | LEAN GLAY (CL), same as above excepl _% HHNw = 0 ppm
(10 YR 4/6) 1 ///

15 “%
{1520|5 cond 3 Top 2.5 : SANDY LEAN GLAY (CL), / HML =
tinuonis| 35 WA medium gray (NS), molst, wery stilf, sand - ‘/ HQ- :::m
- i grained / BP =35 kgieee (107) -
Bot. 1.00 : CLAYEY SAND , mogdarate / PP = 1.0 kg'em? {botiom)
. reddih arange (10 A &%), maoist, fim,
A sand - médium grained

J20-25/5 con | 5. Top 1.0 : CLAYEY SAND (SC), same as
20 R 5.0 [T

Bot. 4.0' : LEAN CLAY (CL}, pale yallowish
brown {10 YR 4/6), molst, wery siiff

24
35-30|5'Con{ 5.0 Ma  |LEAN CLAY [CL), same as above HMu = 0 ppm
-| i) Rad = 30 cpm |
1 PP = 4.0 kylome |
] -
E
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N PROJECT NUMBER BORING NUMBER

@ OROI0EEE.ET MW137 peEr 2 oF 2

S0IL BORING LOG

PROECT FGOF Phase N Sie Invesiigalion Locanoy ME Road Norh ol Plan
pLweniow__S56.54 NGYID phiume conTRscToR_BIoicke Enginesring Co. Ine, L
ORLLKG MO0 AMD EciipuesT _CME 55 Rig; 7-347 OD CM : " ZME Saginless Shael r
WATER LEVEL WO CATE . WA g BOBET ppgen 3RS naps D, Geshweonder
35 | S [ uWM“I““l BOIL BESCREPTION COMMENTS
E agum e f—
g g = BT e m mﬁ@i E F'Ll-ll'l:ichllTL '
E M e STRUGTURE, bt UGS GHOUR E’Tlm FLUID LO&S
E E [ gﬁ "~ !§ HEATICHN
lanas|scond 50|  ppa | LEAN GLAY [CL) with traca sand, madium V HNu = 0 pym
Brucis gray (N5} wilh molting, moist, vary s, '/
- sand bs fine grained

_ % PP =40 pyem?

_-ﬁdﬂ 5 Corr| 5.0 A 'mpEﬂ'-I.EAM{DLM’]gll Emﬂm""/ I-l-l‘-.h.l--'DFlJm
tinuous| '/ Aad = 30 cpm 7
_ Bol. 3. &Wmﬁ.ﬁu / PP = 4.0 kglem? fiop) i
bt ng. mois roe PP = =d5 l:u.'icma (Batiom|
] [.15] gravel /%
40 _/ i
A0-43 |5 Con
7 BN

PP = =4 B kifom? J

/
{5 [ m% s
%

0

biroswn (10 A 4%8) with matiling, mois, very 7 Rad= 30
] stif, with fine sand and mica flakas LA PP =25 kayem? ]

45 .,/
{45-50 0|  pea | LEANGLAY (CL), moderale reddish %%-Dmﬂ

NN

N

T 1.3 T LEAN CLAY (CL),
ﬂ:;'i_a A op SiTE BS A

Bal. 1.5
maderate reddish beown (10 R 475, wt,
+ sand is medium 1o coarse grained .
13
_}J

BE-A0 s,-fnmil 14| M | WELL GRADED SAND WEGRAVEL [SW),
linuu

wit, sand is fing 1o coarse grained, gravel
| Is subangular ko angular
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PRCJECT MUMBER DORING NUMBER
QOROI0ERA B MW1a7T

_SHEET 3 ofd

SOIL BORING LOG

PROUECT PGEOP Phase Il Sie Imﬂgﬂhn LOCATION b6 FAoad Moth o Pram
ELEwATION .54 NGVD DRILLIMG CONTRACTOR g Engineieri L ne.
DL PG MITHOD aND Ecuevent _CME 55 Rig: T-004° QD CME g CME Slai Slgel &
WATER LEVEL ANIF DATE ___ MAA stamr _A19G1 FrEd W2V ymmeee D, Geshwander
EE BAMPLE H’_-,'T.Tm SO DEBCAPTION COMMENTS
= e | E | EESILTS O HAME , MOSTURE CONTENT, a LPTH OF Cagin,
1HE cee | BRBCOSSTRENIEONEL. B e
] E 2 ) e 28 FSTHUAE RTATION
Mo Racovary
J 5 Core| 0. i
G065 0.0 M,

MA End of Baring
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i BoRmG NUMBER MW-215 BHEET 1 aF 2
PROAFET Poducah UST Investigation
i IGRAMS CORPORS lecaman  PGDF Paduceh, Kemtucky
COORDIMATES § 2,301.2 W 3,908.7 GENERAL ORDER MO, 1BB-2905 2 C
BRASS MARKER ELEY. 380,79 GaTur MSL LOGGED B D, Swanson

SAMPLE INFORMATION = WELL z
oertH | Lag |g MH_E},, ,4 dumma hes | DESCRIPTION CONSTRUCTION | £ E
[f}  |SAMPLE| TvPE " fepmd | dppmi | W DETAIL E
ZE | Bagd | Bkga IL conmmting of Ginval snd Send
and Clyy, -380
i 7B Blpd Begd Wary st piralish gray (F.67H 7720 Cermantibentanite I
. clyyey SILT | ML with Erace mand and BUOUS irixbung -
aravel.
i 8E Brgd | Milgs L[ e R —
£ !
_ -37E
&5 Bigd | Bkgd SILT me ahove, Mo,
B8 | Brpd | Emge BILT ar sbove, |
Lo 100 | mgd | Bkge BILT 48 sbove, [
—aTo
] Nao Bhgd Bkgd ST as abowa, i
1 Sioh. 4 flugh
i 43 Pee b
100 | Bkgd | Bigs SILT a8 sbove. [, €
15— B
. — S5
100 Begd | Hhgd BILT == above with kirths sand.
7 T8 | Bkpd | Brad [[[[|[[ Wary etéi bght Erownish geay 15
brewmish yalow {10YR 62 10 10VR
B8] cleryey EILT ML) with soma sand.
20 100 Beed | Bhge e S e
E - Strang beown o7 B/E] fina & =380
madiam SAMD- (3M with some i
4 orvd elee cloy . Bloisr,
103 | Bhad | Hkod e 0o wah aregrlar Land I
] AND and CLAY MGG Bowmt.
i Serme a8 sbovie with more day 3
7B Oigd | Bugd uppar 87 and maore gravelly in bollem
25 - 18", Patblss Isr bo Ory. |
Bama s sbava. ——
| k] Bhgd | Bwga Giawsl an sbows.
E Wary dormn radeliely yollow [7.0VR [L]] i
fines g0 Pedium SAND IEIGI wiath Erace
4 ali @ 5 t peliblos,
100 | Bugd | Brga ".I'q.;m%_?“"""' e, iron [
Verable compo etion. GARND 8
§ abavn; AYEL and SAKMD and CLAY: L
IM|wun CONTRACTOR  Midenstarn Goaotech MEMARKE  Singla-cnzad monitaring wall, Lithologlc
description obtained from offser boring locoted within 10
ORILLING METH Hidlowe ar .
o b teat of monitordng wall bordng, OVAHNY and Bata/Gamma

EMILLRGG £ OUIPMENT CME-55 readings are above background. Alpha rendings are less

ILUNG STANTED __12/19/91 Enpgn 12/18 than Tepm.
. B — — —— ——
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HORING NUmigeR  MW-215

SHEET 2 oF 2

FADJECT Paducah UST Investigation
LOCATION PGOF Paducah. Kantucky
COORDINATES § 2,301.3 'I.'.I' 3, m‘r, rl GEMERAL ORDEA Mo, TBB-9908 2
BRASE MARKER ELEV, 380.79 DATUR MSL LOGEED By D, Swanson
SAMPLE INFORMATION = WELL E
| Bet ol [
DEFTH | LAB |SAMPLE -.luﬂ\.-.I Gﬂn:- Hiu g DESCRIFTION CCIHSTHIJCTIBN E =]
Ik [SAMPLE| Type 3 tepm| | (pgew) | = DETAIL a
HPT ia Begd | Bagd wanich CLAY. Moist, o obwinus Top &l Bendonite
1& e straobuian. woal —s0
oty wlilf yolovwish red (GTR B ] fovil Top of sand ek
1 . clwysy fina ie coares BAND [SC] with o I
El‘;r 190 | Bkgd " Bkpd race sikl, Msie, ,IlrI:' a |
] Madium danms Gght gray to Erowree L] [
I vellow (0¥ 701 ko 10VR B/8) clayey =0 ] Tap of soesen 3
SFT | 100 | Bkpd | Bkgd vary fine 1o rmadium SAND {50, Pt ==
35 ig . wedoms to 8 SAND and CLAY. i = i
A a with traca graval to 374°. [ - E
1 Mol 1 weas, - - —
KR I Rl Rl 77 N e S
I GRAVEL and SAND snd CLAY ta wal N =
4 #oried BAND 10 asndy CLAY. T =
7 SFT | BB d | Bkgd Princnal mstmrisd i SAMD, Wer. Mo (|55 Cantnissus
J 20 — ~IE-wlu-ardr-ﬂrﬂ B iune [ | Wirn-wrapped
: Nary denee lina to madaen [T T A = :l::: g
- ik iy de i O = Emd edigan
. aFT 100 Bkgd Bugd I:H'_I:I;:I pl"L::" r;.mﬂﬂl ':: e Y
1 il guler GRAVEL [GC) with sand | [0 :
4 d clwr. Pab blew ta 304 |I K= ]
SPT | 1060 | Begd | Bhgd Warg stdl kgh grey 1o yelleenmh =

i

H
3
E]
&
B
3
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BOAING NUMBER  MW-217 SHEET 1 oF 2
PRAOJECT Paducah UST Investigation
|(COM FEDER ORPOR M) locamon PGDP Paducah, Kentucky
COORDINATES § 2,7589.3 W 5,079.8 GEMERAL (DEA MO, TEE-0O905 2 O
BRASS MARKER ELEY. 375,46 oaTUs BASL LOGGED BY D, Swanson
SAMPLE INFORMATION . | WELL g
=
DEPTH | LAB |SAnELE [[RRse= posc 2 DESCRIPTION CONSTAUCTION gg
0 |SAMPLE| TYPE % fepmil | (Ege) | W DETAIL o
Biga B, Brown FILL macenal, ZREW .
| SO gk geay (5VR 8121 CLAY 1C0) ﬁr ﬁ . e
o weilh Bethe sl Plcamt, ﬁ ;"ﬁ
kg [ ELAY L} &= abows bul motisd with ﬁ £ Comentbantonite |
; g gray te reddien wellew (5¥1% 71 f; ] urout miure
12 BYR 8/%), "fﬁ £ "
— 1
. Eiegd ;{‘ﬁ CLAY IGL] am above. ﬁ g’ .
f&ﬁ ﬁ - -a70
Hiepd %‘g fl.:u‘!':m--hwn. Elightiy more % ﬁ
i Brgd [ : LAY TCLT aw skavs. ?r: =.."':‘
~ . 1
. 1
i Hhad ’?’E LAY {CUI 48 above, ﬁ %j.- | o
- {f 1
Bigd Ed Vary el CLAY ICL) an stown woiih il
| littls wany finm sand and tihs it ;-5"_.; ﬁ
: Blight irerreame in maostiira. F?: ﬁ
Bigd EZC CLAY CL) an sbove. f,,-; ..;‘E L
1~ Danass rad (2. EYH B/ sandy ‘I..-"I"":,.r‘ i
subanguiar CLAY and GRAVEL (621, [ | -aa0
B Plmazic, ioighe. ] f Shi, 440 flagh
GRAVEL 1GCI as sbowve. -+ threaded 3° PV
.':;F‘ pipn
fikgs % :
1
_ B
20 fikgd ;;ﬁ ﬁ —3E5
- 1
] b
s 1
¥ o SAMD and CLAY G5 38 ﬁr :{;
Bkgd [0 GRAVEL wd BAND s CLAY 00 55 :ﬁ ;"‘,'""5 i
28 inkrve bt Podclish yallew (7,6¥1 781, B
Vary #lil? pinkasn wehite (7.6 7R 072 i B - 260
i, ey CLAY 0CL with bgoks dL. ﬁ ;"ﬁ
Bege I‘ﬁn_af,
]
- Crre—
LAVEL and SAND and CLAY GG, ﬁ ;,:
I graded with cccamenal lnyane od :? ﬁ
DRILLMG CONTRACTOR  Mideastarm Geotech
DRILLIFNG METHOD Hollow Stem Augar
DRELLING EQUIFIAENT CME-55
ILLING STARTED 271
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BORING MLMEER  WMIW-217

EHEET 2 oF 2
§ PMRUOUECT Paducah UST lnvestigation
| Locamione  PGDP Paducah, Kantuciky
COORDINATES 5 2,769.3 W 5,079.6 GENERAL ORDER MO,  18B-9905 2 C
BRAES MARKER ELEV. 375.46 DATUR MSL LOGEED By D, Swanson
SAMPLE INFORMATION WELL E
! Bﬂw -
DEPTH | LaB wm‘_h | o COMNSTRUCTION Tz
My |SAMPLE| TYPE = lepmk DETAIL E
| PT | 78 | Bigd 2 :ﬁ 345
2
7N [
I 190 | Bigd ﬁ 2 I
1 O mnd CLAY Wsl] an ﬁ = S
- o teriie
100 | Bked | Vory pala Broven (10VH 8737 SAND | sosl :
48 with iftie clay and frece fine {0 !
I sdisn grawsl, Moimt, b= 1®, [ 140
[ 168 | Bkgd --:1| :.-E;Hmu SARD and CLAY (4] os 1 |
L] 0
. o[ |y TTOVR 8711 CLAY and SARD 2 [ Top of send paa |,
] o2 : Gand v very fiee i fine |t
10 | Begd Fe larainsd, el
P vary pale biown [10YE 8,4 Il
] dy CLAY [CLY. Sand i very fineta | 72 i Top & ssinen i
40 A¥ine. Grades inle mddish yellow o =
00 | Bigd JEYR B/B] SAMD s LAY, JE= 338
1 | Wiaddish yalicow 17.67H 8781 BARNDG and -2
CLAY (L5 . 1 i
100 Bhigd Sull prikich @iay to reddish yabow - -
. T.EVA 373 to 7.6¥R 71} CLAY dcu [ |
ith ktHs very fine sand. : 3
1 108 | Brgd Cantnuss |
A - o wEnwrappad
g . . 230
18 B 1 bl insm AN ! : L
i CLAY [CLl an mbove bus walowe |1 )
i 7rEl. "
00| Bkgd CLAY |CLI s skcva Bl yellowih -
. hranaan [10WTR MG o] boring driled 1o
B0 = B0 Teat
160 Biga CL] ax mhaorws. 326
100 | Bkgd | LAY 101 ax wbove bt aatiied oo
light gray bo beawnich ywellaw (107
A TA te 10VR B0, Mais, 5
100 | Begd | Dkgd rﬂ?{} CLAY {01} oo mbovs, |
B "'::;.-"'F
] | 320
l 100 | Bhgd | Bugd :f;f; CLAY |CL o mbcwe, Some zonos orn s
J _,.-"'” Bandy. I
100 | Bkgdd | Bgd T CLAY (CLD a6 sbore, I
.
. :
LI e
160 Bigd | Bigd ,-,‘I,%fﬁ- CLAY (CL] am sbove, 2T
s
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i e St et B

COORDMNATES 5 1.916.0 W 4,480,

| FROuRET
LOCATION

| BomnG NumBER  MW-219 SHEET 1 oOF 2

Paducah LUST Investigation
PGOF Paducah, Kentucky

CEMNERAL CADER NO.  1BB-9805 2 ¢

BRLASE MARKER ELEY. 377,789 oaTUM MEL LOGGED BY D, Swanson
SAMPLE INFORMATION - WELL é
'_
1
BErTH | LaB |saMPLERscseary G0N | OV E DESCRIPTION CONSTRUCTION g £
iy |SAMPLE| Tvpe % {cpmi DETAIL =
| BFT | 10 | Ohgd Sandy clay with imce greval, FILL,
|
ST TE Bipd E2ift greyy 1= smddish wellaw 17 8 7H B0 I ] Coviend beng onile
F te FAYA 8581 BILT and CLAY TR & i greut maTure =ATE
with seearal lorgs pebkias 1o 1-1/4 o
1ow.ra 3 gl e TERGH ST
5 ar e R B F"ﬁ r&ﬂ%‘-‘; ELAY iCL. Sighchy 9}'
- 1
SFT L4} Bigd | Begd s Sty CLAY (CL) ws abova, £
_ -
SFT | 100 | Bugd | Bxgd ﬁ; CLAY TCL] am aietrn. Wian, ‘%
] (s
_ .
109 ST | 100 | Bed | Brod 27T CLAY 6Ll am sbeve Praminent
[} ‘ﬁﬁ ANGAN % mbaing,
5:'1' 100 | Bugd | Biga ff"ﬁ CLAY {CL) sm abova, 2 Sk, &0 ?:nm  yen
;ﬁ 2 pipa
i : Z
T EETE— ]
= . -
ST i) Bhgd 1 Wary wtil grasy 1o readieh wallow ﬂ....-""
: IT.EYM 640 16 7 EYR /8] clayey SILT £
IMIL) woith frans sand and sccamnnal II.-,".-:
pebblss, P & 280
EPT | 100 | Bkgd | Brgd EILT (ML as sbown, -"?;F.r’
" Ligha Braven {680 Oy cayey SILT ;rﬁ
1ML} weith liitle annd and sccanional é?';
7 S| TF | Bhed | Bmga ary G gray 10 roads f-'p
1 (7.E5¥R & 1o 7570 a8} : ?
aravaly vary fine 1s fins SAND (95, .-'jl,f;
e, o]
BFT | 100 | Bugd | 1.3 b
1z {% L 365
;;*j
e
7 1

OVAHNU and Bata/Gamma rendings are above backogrownd,

Alpha roadings are jsss thsn Tepm. ’

fushmountad monitoring woall.
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| BommG numser  MW-219 SHEET 2 oF 2
| PROJECT Paducah UST Invastigation
DERAL PROGRAMS 1 LOCATION PGDP Paducah, Kentucky
COORDINATES S 1,916.0 W 4,480.1 GEMERAL CADER MG,  18B-3905 2 C
BAASE MARKER ELEV. 377.79 DATUR MSL LOGOED By D, Swanson
SAMPLE INFORMATION we i
- Batal | OVAS E - 'a- =
DEPTH | LaB |saMPLER | L | & DESCRIPTION CONSTRUCTION | = E
il |samamE| TVPE * tepmid | lppmp | @ DETAIL d
mnd SAND,
1 brewe (7.6YR GE| =1 -
BFT | % | Exgd 2 31:"5'.., SRAVEL 1w
| L brosunded mabbles 1o 1727, -
¥ Dhanen Lo itiemg T.BEYR
3 muﬁmmmvnndmn 380
SPT | 30 | miga LI CLAY G| Maist, Tep of bantonita
18 / Berorg hrewers (7, EiE| limn 1o sl -
1/5/‘2‘ E_Hmﬂm ISP} veith frece olay.
30 A sk L
SPT S0 Bkad 4 | | Danms gray 1o etrong Brewm (7,
18 S|8N e TEYR BB BAND aed CLAY L
| “| JSHE wilh nocssonal pabbdes, Mol 2| =] Tan 6f eand paot;
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| R&R INTERNATIONAL MONITORING WELL LOG
[ of ¥
onitarimg Well No.: o [rate Stariedl: SepL 16, 1954 Lagpsd By:  GLE, LIS BLY
Cléenr: ME -Fergeson of (ak Ridee Company Drillimg Co: Fenasyisnsia Dnllisg
R&R Project Na kA3 Date Completed: Sept. 29, 1994 Dvillar: D. Mewman
F Project Na 501470005 Locaten'Ceardinates:
Methas: 625" I and 10.25° 1D HEAAWL S0
Elevation: Sampling Method: Split-spoan’She by nu
Type - Stainless Seel Dramseeer - 10- Length 1 88"
o Type - PP Staimless Siee]l  Diamerss - 0 Lemph - 10,00
157007 (160007 Top Sand Pack: 13200 Top of Seal: 9.0
r Level st Completion; 4337 Sat - - 010”
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| R&R INTERNATIONAL MONITORING WELL LOG

1_ _ Fape k4 of
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IClieat: . ME-Fergusan of Qs Ridge Compy Drill:zg Gm‘ﬁ-:
]mm-.mhlu-: 122 Dame Campleted: Sepd. 20, 1994 Diriller: [ Newisan -
:FIMPm:cthu.; S01ars Location/ Coordinapes: . J
|
Depis | B | Sample No. | PID/ | Rec | . Lithology |G rain Graphic .
| fin fezn) ¢l el [ RAD |{In fect! T Description G 5 S‘; C Borin i
; ] A~ T
15 \ f | [Fritn s v L0 . :i
[ |
17 | Iill|
1
1% | 11 I|I [
| |
1% | i |I I
— | i
Ly
: m IR
E'I A I
il — '! .I:
i 1 ] I: I|'
.
23 | | {
—
i 24 j '-JI
| i
5 :__: III/\
| L] 1
26 I 'll |
1 i |
a7 —t | | '
L—I _II ‘ﬂ |
24 l.__l |II ! i
1 .
29 ;— ! II| | '
| = |
30 Lo . :
[0 ] L
an 1 1
i i { b
1 iz =/ |,|
_ ljf o
! 33 [ 1

166



R&R INTERNATIONAL MONITORING WELL LOG

iMoaitariag Well No.:

lSent:

H&R Projece Mo

F Troject Mo.;

]
ME-Fergmson of Jak Ridge Company
M2

SOL42008

D Blarted: Sepe. 16, 1994
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R&R INTERNATIONAL MONITORING WELL LOG

Pape q af 9
mitoring Well Ma,: W Diate Started: Sepe, 16, 1994 Logped By:  GLB, LIS, BLY

MEL-Ferguson of Ozl Ridge Company Drilling Cow: Peonnvivasia Deiling :
2z Date Complesed: Sept. 29, 1994 Diriller: It Mewman -
-F Project No.: SO142005 Locatien/C garifinaces: !
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R&R INTERNATIONAL MONITORING WELL LOG

: Fage 5 of 9
IMositering Well Ne: 239 Dage Starced: Sepe. 16, 1954 Logged By:  GLE, LIS, BLY
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R&R INTERNATIONAL MONITORING WELL LOG
Page & of 9

IMonitoring Well Mo,z ) Dane Stared: Sepr 16, 1994 Logged By:  GLE. LIS, BLY
FCHene: ME-Ferguson of Oak Ridge Coispany Drifling Co.:  Peoreplvasis Deilting
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R&R INTERNATIONAL MONITORING WELL LOG

Page 7 of L]
milering Well Mo.: 139 Drame Started: Sept 16, 1994 Logped By:  GLRB, LIS, BLY
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R&R INTERNATIONAL MON ITORING WELL LOG

FPape & off ]
Pdomitaring Well Mo, 239 Diite Siared: Sepe. 18, 1994 Logged By: GLE, LIS BLY
r':Iim: ME-Ferguson of Oak Ridge Coepany Drilling Co.: Forasvivena DOrilling
R&H Project Mo, iz Date Compleied: Sepe. 20, 1994 Dirillier: D Newin
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R&R INTERNATIONAL MONITORING WELL LOG -
Pape a aff i :

mitoring Well Mo.: 239 Diage Started: Sepr, 16, 1994 Logged By:  GLE LIS, BLY |
Clieniz ME-Ferguwon of Cak Ridge Coampany Drilling Co.:  Penssyivanis Drilling §
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TN & ASSOCIATES, NG, .
m&h ?E]{Efﬂﬂfnﬂ RI '
=h
Fraject Ms.: i iﬁr ?EI"{.-' O6IC Log 6’
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TV & ASSOCIATES. e,
WAG2 1/6/28/D0 Ry

EM&L- . UTEOLOGIC Lag w_z_ﬁ_-_é-—

Tagk No.
LITHOLOGIC LOG [Boring/Well Nox 5 2o — - — z E—
Fagility: Padecal Gaseous OBiffasfaa Flani . v :?'jr: ——
Site; .r":' ;""
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Project Ma,; i '?‘?‘?ﬂ{a

Tank Wao,

TH & ASSOCIATES, mC.
WAGa 3/8/28/DC mr

LITHOLOGIC Lag

LW

LITHOLOGIC LOG

|-Ec| ring/¥ell Mo.:

L z2Z M 3 9,

L —
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= . o —
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Project Na.: i ?‘? '?i'z'{r'
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TG e A28/0G Rl
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T&LGI%H Jﬁ;gam BRI
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Profect o 1 99924

TH & ASSOCIATES, mc.
WACs !!,:'H-,-"Zﬁl.r"]]a. R[

|Tagk Ma.

LITHOLOGIC LOG

LITEOLOGIC Log

iﬁu ring/ ¥all No.:

Facility: Padusab daseaus

FHiTusion Flaat
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APPENDIX B
Test for significant statistical difference between the selected borehole population used

in geologic profiles and the total borehole dataset compiled for this study.
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Mid point
Depth CLAY x| CMto MC x| Sik -x| MS to SM x| Sand -x| Sand to Gravel -x | Gravel -x
405.00 0.00 0.00 0.23 0.23 0.00 0.23 0.32
395.00 0.04 0.02 0.22 0.22 0.02 0.20 0.24
385.00 0.04 0.07 0.21 0.21 0.04 a.17 a.17
375.00 0.05 0.12 a.17 0.24 0.03 0.14 0.14
365.00 0.14 0.19 0.09 027 0.01 0.03 0.03
355.00 0.08 0.25 0.04 0.32 0.01 0.07 0.03
345.00 0.04 0.22 0.05 0.3 0.01 012 0.05
335.00 0.06 0.16 0.06 0.36 0.01 0.13 0.06
325.00 0.05 0.19 0.05 0.358 0.01 0.12 0.05
315.00 0.06 0.20 0.o7 0.29 0.03 0.09 0.09
305.00 0.04 0.03 0.05 0.45 0.02 0.19 0.0
29500 0.04 0.05 0.06 0.43 0.03 0.19 0.09
2B85.00 0.06 0.09 0.09 0.31 0.03 0.14 0.15
275.00 a.10 0.14 a.10 0.25 0.09 0.09 a.11
265.00 g.12 0.19 a.14 0.11 a.17 0.01 0.02
255.00 0.04 0.23 a.16 0.10 0.16 0.00 0.00
24500 0.04 0.29 a.14 0.12 0.16 0.00 0.00
235.00 0.20 022 0.07 0.20 0.10 0.00 0.00
22500 022 012 0.08 0.27 0.02 0.03 0.03
215.00 0.08 0.12 a.11 0.23 0.15 Q.11 Q.11
205.00 a.14 0.15 0.00 0.17 0.3 0.00 0.00
Mid point CLAY - | CMto MC - | Silt- | M5 to SM - | Sand - | Sand to Gravel - | Gravel -
Depth all all all all all all all
405.00 0.00 0.00 0.08 0.44 0.00 0.24 0.10
395.00 0.00 0.00 0.03 0.44 0.00 0.24 0.10
3585.00 0.06 0.16 0.16 0.19 0.04 0.12 013
375.00 0.06 0.16 0.16 0.19 0.04 0.12 013
365.00 0.06 0.21 0.15 0.13 0.09 0.06 0.05
355.00 0.06 0.21 0.15 0.13 0.09 0.06 0.06
345.00 0.14 017 0.03 0.14 0.06 0.03 0.0v7
335.00 0.14 017 0.08 0.14 0.06 0.03 0.0v
325.00 0.10 0.19 0.04 0.32 0.02 0.1 0.07
315.00 0.10 0.19 0.04 0.32 0.02 0.1 0.07
305.00 0.0z 017 0.04 0.35 0.03 0.14 0.04
285.00 0.02 017 0.04 0.35 0.03 0.14 0.04
2585.00 0.04 0.32 0.04 0.23 0.03 0.06 0.05
275.00 0.04 0.32 0.04 0.23 0.03 0.06 0.05
265.00 0.28 0.10 0.05 0.26 0.04 0.05 0.02
255.00 0.28 0.10 0.05 0.26 0.04 0.05 0.02
24500 0.10 0.22 0.02 0.13 0.25 0.01 0.0
235.00 0.10 0.22 0.02 0.13 0.25 0.0 0.m
225.00 0.02 0.18 0.13 0.20 0.00 0.13 013
215.00 0.02 0.18 0.13 0.20 0.00 0.13 013
205.00 0.10 0.03 0.00 0.42 0.09 0.16 0.00

Notes: x = boreholes selected for use in geologic profiles
all = total borehole dataset compiled for this study

Tables above were used for statistical comparison of grain-size percentage along 10-
foot intervals. Gaps in data, unknown data, and grain sizes not listed above were left out
of analysis, therefore percentages may not equal 100%.
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Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:37:58 PM

Data source: Data 1 in Notebook 1

Normality Test: Failed (P =0.002)

Group N Missing Median 25% 75%
CLAY -x-section 21 0 0.0600 0.0400 0.105
CLAY -all 21 0 0.0600 0.0200 0.1000

T =464.500 n(small)=21 n(big)=21 (P =0.753)
The difference in the median values between the two groups is not great enough to exclude the possibility

that the difference is due to random sampling variability; there is not a statistically significant difference (P
=0.753)

Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:38:57 PM
Data source: Data 1 in Notebook 1
Normality Test: Passed (P > 0.050)

Equal Variance Test:  Passed (P =0.587)

Group N  Missing Median 25% 75%
CMto MC -x-section 21 0 0.150 0.0875 0.205
CMto MC - all 21 0 0.170 0.145 0.210

T =427.000 n(small)=21 n(big)=21 (P = 0.546)

The difference in the median values between the two groups is not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P
= 0.546)

Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:40:00 PM

Data source: Data 1 in Notebook 1

Normality Test: Failed (P =0.007)

Group N Missing Median 25% 75%
Silt -x-section 21 0 0.0900 0.0575 0.145
Silt - all 21 0 0.0500 0.0400 0.130

T =522.500 n(small)=21 n(big)=21 (P =0.076)
The difference in the median values between the two groups is not great enough to exclude the possibility

that the difference is due to random sampling variability; there is not a statistically significant difference (P
=0.076)
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Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:40:49 PM
Data source: Data 1 in Notebook 1
Normality Test: Passed (P > 0.050)

Equal Variance Test:  Passed (P =0.653)

Group N Missing Median 25% 75%
MS to SM -x-section 21 0 0.250 0.207 0.330
MS to SM - all 21 0 0.230 0.140 0.328

T =477.000 n(small)=21 n(big)=21 (P =0.529)
The difference in the median values between the two groups is not great enough to exclude the possibility

that the difference is due to random sampling variability; there is not a statistically significant difference (P
=0.529)

Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:41:12 PM

Data source: Data 1 in Notebook 1

Normality Test: Failed (P =<0.001)

Group N Missing Median 25% 75%
Sand -x-section 21 0 0.0300 0.01000 0.113
Sand - all 21 0 0.0400 0.0200 0.0675

T =445.500 n(small)=21 n(big)=21 (P =0.890)

The difference in the median values between the two groups is not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P
=0.890)

Mann-Whitney Rank Sum Test Tuesday, June 13, 2006, 4:41:41 PM
Data source: Data 1 in Notebook 1

Normality Test: Passed (P > 0.050)

Equal Variance Test:  Passed (P =0.703)

Group N Missing Median 25% 75%
Sand to Gravel -x-section 21 0 0.110 0.0550 0.148
Sand to Gravel - all 21 0 0.110 0.0500 0.133

T =463.000 n(small)=21 n(big)=21 (P =0.782)
The difference in the median values between the two groups is not great enough to exclude the possibility

that the difference is due to random sampling variability; there is not a statistically significant difference (P
=0.782)
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Mann-Whitney Rank Sum Test

Data source: Data 1 in Notebook 1

Normality Test: Failed (P =0.010)

Group N  Missing Median 25%
Gravel -x-section 21 0 0.0800 0.0275
Gravel - all 21 0 0.0600 0.0350

T =482.000 n(small)=21 n(big)=21 (P =0.450)

Tuesday, June 13, 2006, 4:42:20 PM

75%
0.118
0.1000

The difference in the median values between the two groups is not great enough to exclude the possibility
that the difference is due to random sampling variability; there is not a statistically significant difference (P

= 0.450)
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APPENDIX C

Optically Stimulated Luminescence sampling logs.

Map Date (_Jf Log UTM UTM Notes

ID Collection Label Northing Easting

177 | 12/18/2005 LMO1 4114910 340229 Upper and Lower Samples
178 | 12/18/2005 | LMO02 4115264 339629 Single Sample

179 | 12/18/2005 LMO3 4113292 340966 Upper and Lower Samples
180 | 12/18/2005 | LMO04 4112286 341006 Single Sample

181 | 12/18/2005 | LMO05 4110438 337965 Failed Sampling Attempt
182 | 12/18/2005 | LMO6 4112632 337847 Single Sample

183 | 12/19/2005 | LMO7 4106678 337515 Single Sample

184 | 12/19/2005 | LMO8 4110296 337968 Single Sample
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Luminescence Sampling Log

Josh Sexton

University of Kentucky
101 Slone B Fax:
Lexington, KY 40506-0053

Phona:

Email:

© 540-818-2745

g59-323-1935
jlsexton@uky.edy

Location: /M ;ﬂ',]'_ (L a.,«-.-r.?

414910, Saceea

Sample #: - il

Date &

Time: -",:?,r"{ .*'.?/pr J0 a0 g
Molstura

Conkent: ima s T

From Surface

Burial Depth

Cepth Sampled Into Outcrop

(f): 17 Co" + & gkt Ayl
photo | skelch of sampling location
Mokes:
Lmel tupsed)
Formation: V120 Ads . C\‘I
Estimated Age Range: I'Q'llt. uTvcene |
- N I :: J
srratigraphic Fermation: o
Anticipated Age (range): !;:;,'1 \}“‘M I', [
L ) i
Additional Motes: e — 'lk-"
s 1 . ]
v u-r-'l-'i;.f J's'f-fl 1.,':“"!' ,-.,.r *
' : Zin. J L " ; =
nla-'r.’ré fely ;r:ﬂ'-?""-‘"r fa ~Jin. My e Y. f QMFL g )
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Josh Sexton

University of Kentucky Phone:
101 Slone Bld. Fax:
Lexington, KY 40506-0053 Email :

Location:  La7](3) (L_J?FEE\J

540-B18-2789
859-323-1928
lIsexton@uky.ady

UWARN\G . 340229

LE] (K]

Sample #:
Date & |
Time: 12418 (i = .08
Moisture .
Content: L"ﬂ]‘

Fram Surface Depth Sampled into Cutcrop
Burial Depth ¥ T r
{ﬁ,:l: p it -lll_l | Z.D l:"':_,. /'rjl ?- 'I'.'.' l" 1!|'I.F-I\1‘_

phofo f sketch of sampling locafion

Notas:

Formation: {_J;'F"'-B

Estimated Age Range:

Stratigraphic Formation:

1ﬁ,f U: Yen ,,_-.I-H_

Anticipated Age (range):

_/lvq ﬂwa,-.la.“-ﬁ» ligieh Fnra,

T L
STty

Additional Notes:

Cove e Qi Smd Jn 5'.-"5;

FHassuf

qTe S

—— oTE ST TN ARt
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Luminescence Sampling Log

Josh Sexton

University of Kentucky
101 Slone Bld:

Lexington, KY 40506-0053

Phane:
Fae:
Email:

LMA2

Location:

540-818-2789
B58-323-1938
ilsextonfyby.edu

U526 3392

F i

Sample #:

Date & /
Time: ;'5'1,-’;35’ /8?’ &

™

Muoisture
Content:

Satula .T"It'ﬂ/

From Surface

Burial Depth
(Ft): ff

Depth Sampled into Qutcrop

i’ | 137 1 o plel hele

Moles:

phata / sketch of sampling location

mﬂlfrlq{;

Formation:

Estimated Age Range: f'f'.irf,.-_'-; ;ﬁmlﬁr.p

Stratigraphic Formation:

Anticipated Age (range):

additional Mokas:
g !'hjjﬁr..ulr \;‘;“.ﬂ:a_; Hied, fa el

.'I::“p 1a ok _I'-.u"lr!' < |';-|_- ]";,qj ,l'c:'v-"'ﬂﬂ

| 5
I.'.I:'..:.- |.1,'\.'-'_.i:_. W | ,fm-a-n-" P .,!_,r"H "I'MF..E,
T+ Maderial
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Luminescence Sampling Log

Josh Sexton

University of Kentucky Phare: S40-818-2789
101 Slone Bld, Fax: BE59-323-1938
Lexington, KY 405056-0053 Ermail:

L3297, 340%

. i =
Lacation: ﬂef'ﬂﬂ; floprey ]

i’

Sample #:

Date &

|I |J
Time: 120 I,." 0 !im
Malsture Fo

Content: ff'li:jHIr gl

From Surface Depth Sampled Into Gutcrop
Burial Depth o 49 41
[ft): S0 o
photo [ sketch of sampling kacation
Mates: o f_’__;\r(l.___..r. T { -
Formation: "} """

Estimated Age Range: |

Stratigraphic Formation:

Anticipated Age (range): o Iy
|f F-J

Additional Motes: 6
P I .
. ;f;l aTher _J'.ru-llg'-:‘_{ -u'-‘."r:"'l‘p"'-"'\-"ll‘ P fdf,?- FV 1
.';-.'-i‘uﬂf":"ﬁ e T Fefviom ol

Al oy Bt :ﬁrfm [ 'I1",-.:1 ! ae, fl!aj’:.i:."_t-f

[ T

Shoe ,||~_i-?" r;}rﬂ'mlrﬂﬂl-'-.wl

el -
7 200 (6>
&

215




Luminescence Sampling Log

Josh Sexton
University of Kentucky Phone: S40-B18-278%
101 Slone Bld. Fax: £59-323-1938
Lexington, KY 40506-0053 Email: jlsexton@uky edu
5 “F
Location: r’;ﬁfﬁf {iigdo s ) 4\ 3292, Mol
" - ,
Sample #: i .
Date &
Time: ;‘f f ?f/.-;»";"
Moisture
Content: [‘1’,."
From Surface Depth Sampled inte Outcrop
Burial Depth P,
(f0): 44 (2" gpf bt +
phata | shetch of sampling kocation
Motes:
I A g
Formation; /i Lo -
(1
Estimated Age Hange: "
i : e k=¥
Stratigraphic Formation: —_— w8 ';:_ _
e D Al - ? I‘fﬂ'i'-._‘r
o I e S C
Anticipated Age (range): o &
\ -
Additional Notes: |
;O : 0
lob o FE o Seeple, o o
fﬁ ; " . - e | A
O __.{' ed N ' A . A '
__}__,_—— Bust +o teo 58
oL
[
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Luminescence Sampling Log

Josh Sexton

University of Kentucky Phaone:
101 Slone Bld. Faw:
Lexington, KY 40506-0053 Email:

LM &y

540-818-2789
B59-323-1938
i k

Location: uﬁ.‘"-"'-? 1%‘:-&} E'qllll'ﬁ:’";ﬁ':"?
sample #: ! !

Date & f

Time: A )jnl'i'f,-f 05

Moisture

—

(Mg II'

Content: =i r]_l-_':'.:'b pasist
v

From Surface Depth Sampled into Gutcrop
Burial Depth ot ;1
(f): | [
phiodo | sketch of sampling location
Notes:
Formation: ML o -
7 - ~

Estimated Age Range: -

L avdediy Lot
Stratigraphic Fermation: '

[.1
AL
Anticipated Age (range): —_
Additional Hotes: [ gy waf st Ve 75
.l'.l,'?"I .r'}'.'rbf rl’.{?"I uveble 42 Tedvive gl P d -35»-:.
=L
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Luminescence Sampling Log

Josh Sexton

Univarsity of Kentucky

101 Slone Bid.

Lexington, KY 40506-0053

Location: /M 4

Phone:
Fax:
Email;

G40-818-2789
B53-323-1938

ilsextonduly edy

AUz Z | 335YT

o M

Sampla #:
Dake & [
Time: 1327/ Ll
Moisture -,
Cantent: [Pt

7

From Surface Depth Sampled into Dubcrop
Br-l:l"'l-ﬂl Dﬂ:lth g Fl o i
(ft): ! ,
phota ! skelch of sampling lozation
Motes: . o gurhyy |
. Nt '|Ln-ﬂ

Fermation P A i

Estimated Age Range:

Stratigraphic Formatian:

anticipated Age {range):

-

J'hj,e-

Additional Notes:

Eler lf!'-!lr .'.':i_-'_ R s ]
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Luminescence Sampling Log

Josh Sexton

University of Kentucky Phone:
101 Slone Bld, Fa:
Lexingtan, KY 40506-0053 Email:

Location: - 4

540-818-2789
B5%9-323-1938

ilsexton@uky.edy

H\n2432, 35184

] ar

Sample #:

Date &

Time: J'?jﬁljﬂj

Moisture ||
Content: Sodsnd -9;1;

From Surface Depth Sampled into Outcrop
::Ei;t::lr!al Depth Jrg o
phato ! sketch of sampling location
Motes!
A
Formation: 7' Woslewva rel

Estimated Age Range:

Stratigraphic Formation:

;r ::r',l‘lir‘ _f.:-n'u:-*'| +a

Anticipated Age {ranga):

- ,‘.‘!r'__.__._ AL

Additional Notes:

Fa n-ll,-t’:'" Sa Iuw-f"f

hule JJJfat-del 05 Sowagle wos vebyics,

o " '.r'-l.'*- ulld .l'."'.il' 1T

oF

Cogipan

H O m .r|r
| 511/ Blue grof clay

—Aaihn e
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Luminescence Sampling Log

Josh Sexton

University of Kentucky
101 Slone Bld-

Lexington, KY 40506-0053

Phore:

Fax:

Email:

540-818-2789
B99-323-1938

ilsexton@uky.edy

o

ey e

Location: .-"I‘,-"a;lr"".-’ LH_@S (ol +% . 35?""[‘:
Sample #: -
Date & Y,
Time: I 20/ ng
Moisture
Contant: J}r—].-f

{

Fram Surface Depth Sampled into Qutcrop
Burial Depth ; g
(fo). 4 kol
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APPENDIX D

Notes on the surficial geology of Bayou Creek and Little Bayou Creek.
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label X X Notes concerning waypoint
Northing | Easting
1 | 7/12/04 | LM03 | 4115682 | 338544 Bend w/ coarse gravel (Lower
Cont.?) no evidence in cut bank
2 | 7/12/04 | LM04 | 4115613 | 338727 | CGravellining creek bed ~3'below
surface
Riffle, gravel bed in bank (Lower
3 | 7/12/04 | LMO5 | 4115605 | 338799 Cont.?) (pic 30yds below waypoint)
4 | 7/12/04 | LMO6 | 4115603 | 338859 Gravel lag deposit at stream level
5 | 7/12/04 | LMO7 | 4115596 | 338928 |  EXPOsed upper fining sequence
gravel - sand - mud
Muddy sand in bank outcrop / friable
6 | 7/12/04 | LMO8 | 4115645 | 339128 | [/ poorly graded / buff color on outer
surface / dk brown on inside
Stiff gray clay / oxidized on surface /
7 | 7/12/04 | LMO9 | 4115587 | 339152 nside beds 2222 sand bar
8 | 7/12/04 | LM10 | 4115625 | 339220 Sandy riffles in stream bed
9 | 7/12/04 | LM11 | 4115552 | 339380 Sand bar
Sandy beneath oxidized layer of very
10 | 7/12/04 | LM12 | 4115519 | 339437 | darkgray clay, sand on bar with high
enough mud contact to exhibit
polygonal desiccation (mud) cracks
11 | 7/12/04 | LM13 | 4115452 | 339406 Gravel stream bed
12 | 7/12/04 | LM14 | 4115478 | 339489 Dissemination of gravel sequence
13 | 7/12/04 | LM15 | 4115375 | 339584 | Cravel stream bed/rather deep
channelized section
14 | 7112/04 | LM16 | 4115305 | 330465 | Diffused seeps on south bank (16.7
C/121.7 us)
Gravel seep on south bank, ~1'
15 | 7/12/04 | LM17 | 4115291 | 339448 above water level / (16.4 C/ 171.4
us)
16 | 7/12/04 | LM18 | 4115245 | 339522 Gravel bar / pic
Gravel to cobble sequence w/ fine
17 | 7/12/04 | LM19 | 4115262 | 339608 grained matrix / long axis < 10cm /
weakly cemented with iron oxide
18 | 7/12/04 | LM20 | 4115252 | 339619 Sandy bars with mud cracks
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label X - Notes concerning waypoint
Northing | Easting
20 | 7/12/04 | LM22 | 4115139 | 339729 3 pictures
21 | 7112/04 | LM23 | 4115085 | 339764 | Cravelinlower sequence probably
covered with mud / 1 picture
Tributary on south bank, origin from a
22| 7/12/04 | LM24 | 4115041 | 339807 | diffuse set of seeps (333 us/20.5C @
road) (322 us/ 19.4C @ stream)
23 | 7/12/04 | LM25 | 4115130 | 339886 Boil (325us / 16.2C)
24 | 7/12/04 | LM26 | 4115125 | 340015 Lots of fines covering in place
stratigraphy
25 | 7/12/04 | LM27 | 4115057 | 340102 | Uniform U-shaped channel /lots of
Ohio River mud
63 | 7/14/04 | LM65 | 4115338 | 338299 | onallow, irregular, firm clay btm.
sculpted by current
64 | 7/14/04 | LM66 | 4115145 | 338117 Gravel base and bars
65 | 7/14/04 | LM67 | 4115067 | 338130 Picture
66 | 7/14/04 | LMG8 | 4114950 | 338101 Gravel base and bars to this point
67 | 7/14/04 | LM69 | 4114878 | 338153 Intermittent gravel and pools
Gravel deposit w/ clast orientation
74 | 8/17/04 | LM80 | 4115047 | 339825 strike: 310, 40-80, indicates some
bedding
Gravel deposit, ~1-1.5" above stream
75 | 8/17/04 | LM81 | 4115252 | 339670 | Stage. exposed 50-60"along bank,
overlain by 6-8' of sandy silt
overgrown by modern vegetation
Gravel deposit, (LM19) inclined sharp
upper contact undulating w/ 1-2' of
76 | 8/17/04 | LM82 | 4115275 | 339619 | relief, (bar w/ internal scours), faintly
imbricated, dominant strike 90, dip
125, 10-100, stream strike 40
Gravel in outcrop, ~ 16" to contact
88 | 6/10/05 | LM06 | 4107617 | 337866 above stream, upward fining chert

cobbles
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label X X Notes concerning waypoint
Northing | Easting
Pic of gravel lag, stringer, above
contact, silty clay w/ interbedded
89 | 6/10/05 | LM07 | 4107687 | 337963 sand below lag, massive silt off-white
to tan above lag, contact grades
coarser; contact about 32" above
stage
90 | 6/10/05 | LMO8 | 4107789 | 338011 Cross channel?
91 6/10/05 | LMO9 | 4107798 | 337996 Lag w/ interbedding
92 | 6/10/05 | LM10 | 4107985 | 338074 | Contactabout 4’ above stage; clast
orientation taken
Good cutbank for sampling, fining
93 6/10/05 | LM11 | 4108268 | 338156 | upward, finer gravel, worked w/ silt,
overlaid by massive silt
94 6/10/05 | LM12 | 4108324 | 338149 Inter-worked sediments, 4 pics
Gravel appears in lags (thick) or
95 | 6/10/05 | LM13 | 4108631 | 338116 undulating, confluence of major
tributary before wooden bridge
96 | 6/10/05 | LM14 | 4108673 | 338068 Wooden RR bridge
97 | 6/10/05 | LM15 | 4108721 | 338031 Pipe leaking water
Ferric plume, some hard mottled clay
98 | 6/10/05 | LM16 | 4108844 | 337968 | ' Stream base, MW-344 at edge of
stream, need to find well log (well
elev. 366.14' mis)
Gravel lag above firm silty clay,
99 | 6/10/05 | LM17 | 4108970 | 338005 . .
coarse gravel, clast orientation taken
Gravel just after bridge still
100 | 6/10/05 | LM18 | 4109133 | 338038 | 2PPearing in lag along bank, much
lower however, still w/ a gravel
stream base
Gravel outcrop, black oxide stringer
101 | 6/10/05 | LM19 | 4109345 | 338025 along the bank, undulating, but
mostly continuous elevation
102 | 6/10/05 | LM20 | 4109593 | 337957 Bank w/ black oxide stringer
103 | 6/10/05 | LM21 | 4109618 | 337953 Start of lots of blgc.k oxide staining in
bank w/ red staining further below
104 | 6/10/05 | LM22 | 4109764 | 337933 Lag contact
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label X - Notes concerning waypoint
Northing | Easting
Gravel contact w/ silt above, worked
105 | 6/10/05 | LM23 | 4109962 | 337929 | 9"éY clay between contact below, It.
grey clay below 2nd lag to stream
bed, stream bed hard clay
106 | 6/10/05 | LM24 | 4110058 | 337930 | Contact 2 Photos, clast orientation
107 | 7/4/05 | LM01 | 4207702 | 675603 | Startof mottled clay in creek bed
and bank under gravels (east bank)
108 | 7/4/05 | LMO2 | 4108977 | 337983 | End of mottled clay, banks eroding
109 | 7/4/05 | LMO3 | 4108840 | 337965 | Start of hard clay in creek bed again
End of mottled clay in creek bed,
110 | 7/4/05 | LM04 | 4108779 | 337095 | Ccovered bed by flat gravel scour,
concurrent w/ linear feature causing
an elevation change/ripple
111 7/4/05 | LMO5 | 4108707 | 338022 | Mottled clay in deep hole in stream
112 | 7/4/05 | LMO6 | 4108701 | 338027 Could not find clastic dike in creek
Gravels in outcrop subrounded,
113 | 7/4/05 | LMO7 | 4108987 | 338002 | stream bearing 27°, Clast strike 294,
320, 265, 286, 20
114 | 7/4/05 | LM0O8 | 4108995 | 338002 Clast strike 311, 327, 291
Brushy creek stream is dry, bed load
115 | 7/4/05 | LMQ9 | 4112156 | 337169 of fine subangular gravel, banks
appear to be loess and modern soil.
116 | 7/4/05 | LM10 | 4106380 | 337243 |  StartnearSR 725 Bridge, Loess
banks, well graded gravel bed load
Gravels in bank, light hard mottled
117 | 7/4/05 | LM11 | 4106383 | 337319 | Clay below, sharp gravel contact w/
loess, light gray clay interlensing w/
gravels
More chert gravels in bank, inter-
118 | 7/4/05 | LM12 | 4106401 | 337353 | lensed w/ It gray clay, just before old

bridge
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label X X Notes concerning waypoint
Northing | Easting
Large gravel bar after bridge, fine
119 | 7/4/05 | LM13 | 4106432 | 337361 | gravel appears in bank above It gray
clay
Lt clay, hard in creek bed, gravels in
120 | 7/4/05 | LM14 | 4106480 | 337416 | Pankappear to fine upward, top of
gravel bed undulates, largest clast ~
2", mean clast size 1.25"
Gravel continues in banks, no longer
121 | 7/4/05 | LM15 | 4106493 | 337417 | clay base, now fine sand and gravel
scour
123 | 7/4/05 | LM17 | 4106519 | 337445 | Picture w/ pen for scale showing
upward fining w/ clay inter-layered
124 | 7/4/05 | LM18 | 4106533 | 337468 Sandy to hard cli)(;éransnmn in creek
125 | 7/4/05 | LM19 | 4106570 | 337482 | Fine gravel cropping outin bank; less
clay in stream bed
126 | 7/4/05 | LM20 | 4106606 | 337499 Gravel still cropping out in bank, soft
gravel stream bed
127 | 7/4/05 | LM21 | 4106612 | 337492 Transition to hard clay stream bed
Clay appears to be cementing gravel
128 | 7/4/05 | LM22 | 4106652 | 337503 | slightly above creek stage, buff-tan to
off-white in color
Massive silt over generally upward
129 | 7/4/05 | LM23 | 4106650 | 337499 | fining medium to fine gravel, over It
gray clay (pic)
Measured Section; massive silt over
130 | 7/4/05 | LM24 | 4106674 | 337524 ~ 25" upward fining sandy gravel
bed; transitions to It gray clay.
131 | 7/4/05 | LM25 | 4106706 | 337534 Continued gravel bed exposure
132 | 7/4/05 | LM26 | 4106715 | 337549 | _ Outcrop exposure w/ shovel for
scale, large gravel bar opposite bank
Fewer fine gravels in bank and bed,
133 | 7/4/05 | LM27 | 4106801 337606 hard clay below thin gravel lenses,

lots of gravel deposits in stream beds
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date Label X X Notes concerning waypoint
Northing | Easting
135 | 7/4/05 | LM29 | 4106850 | 337605 Pic of gravel bed w/ shovel for scale
above mottled hard clay steam bed
Pic of thin gravel bed w/ clay below,
136 | 7/4/05 | LM30 | 4106870 | 337618 clay now appears higher in bank
(section)
137 | 7/4/05 | LM31 | 4106922 | 337647 | Fine gravel now lower in section
(creek level)
138 | 7/4/05 | LM32 | 4106958 | 337662 | 'ON 0xide d's‘zgf::rfe into stream
Stream banks have flattened out,
140 | 7/4/05 | LM34 | 4107035 | 337708 | Crossed over WKWMA horse trail
lots of gravel bars, don't appear in
banks
141 | 7/4/05 | LM35 | 4107083 | 337714 | | ne gravels appearagain in banks,
coarse in bed load
Hard cemented black gravel chunk
142 | 7/4/05 | LM36 | 4107102 | 337714 | (Paver). continued gravel in banks,
small area of orange (iron oxide) in
stream bed
Stream was straight and overgrown
144 | 7/4/05 | LM38 | 4107255 | 337805 | Since lastpoint, but now gravel
appears in the banks and bars
appear opposite cut banks
145 | 7/4/05 | LM39 | 4107290 | 337812 More iron oxides in creek
146 | 7/4/05 | LM40 | 4106712 | 337535 Gravels cropping out in bank
147 | 7/4/05 | LM41 | 4106669 | 337496 Cemented gravel lenses "pavers"
148 | 10/21/05 | LMO1 | 4110266 | 338002 | Cravelin bank, ~2thick, large
gravel bar upstream of bridge
Gravel in bank continuous from
149 | 10/21/05 | LMO2 | 4110252 | 337979 | -MO1, some mang. staining @
creek level, Buff to orange-brown,
2.5" to pebble size clast
Possible channel deposit, mixed
gravel/sand at base, migrating to
150 | 10/21/05 | LMO3 | 4110231 | 337959 sand, migrating to 17" of upward

fining gravel max clast size 1.5",
covered by soil.
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date Label X X Notes concerning waypoint
Northing | Easting
151 | 10/21/05 | LM04 | 4110281 | 337946 Measured Section 42", see photo
Med. to fine gravel over It. gray
152 | 10/21/05 | LMO5 | 4110365 | 337966 | clay, mang. staining at bed contact,
clay pinches out
153 | 10/21/05 | LM0O6 | 4110430 | 337966 | M-C 3.5 thick g;ay"e' over It gray
154 | 10/21/05 | LMO7 | 4110584 | 337850 | S@me gravel over clay, clay is hard
and extends to stream bed
155 | 10/21/05 | LMO8 | 4110668 | 337826 Fine sand deposit in stream bed
Gravel outcrop above clay, no re
156 | 10/21/05 | LM0O9 | 4110828 | 337781 good outcrop from LMO05 to BoBo
Rd. to LM09
157 | 10/21/05 | LM10 | 4110994 | 337774 | ~10 cutbank, It. tan loess over M-C
gravel over gray silt in stream bed
158 | 10/21/05 | LM11 | 4111179 | 337802 | Thick clay below gravelin stream
bed, clay > 4' thick
Cemented gravel in place in stream
159 | 10/21/05 | LM12 | 4111251 | 337813 | above clay? pic start of increased
vegetation, hard to see geology
F gravel cropping out in bank,
160 | 10/21/05 | LM13 | 4111536 | 33790 | Sovered by overlying soil eroding off
bank, steep to vertical banks ~8
high, Loess
Large gravel bar, cutbank of
modern soil over hard clay in creek,
not much to see, spare gravel in
161 | 10/21/05 | LM14 | 4112189 | 337811 bank, good in bed load, next to farm
fields causing mud/silt drapes over
outcrop
Gravels in bank covered by mud
drape, more sand appearing in
162 | 10/21/05 | LM15 | 4112209 | 337786 | Pars/bed load, gradual decrease in
gravel since entering private
property, fairly continuous gravel
bars or possible beds in creek?
163 | 10/21/05 | LM16 | 4112242 | 337734 Gravel bar or bed?
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Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date Label X X Notes concerning waypoint
Northing | Easting
164 | 10/21/05 | LM17 | 4112262 | 337664 | Large gravel bar, small tributary
nearby, mud banks
Pebbles to fine gravels ~ 4' above
stream, ~1' thick, looks different
165 | 10/21/05 | LM18 | 4112439 | 337699 | than upstream outcrops, but could
be due to mud drape, just upstream
of Ogden Landing Rd. bridge
Large sand bar after bridge, some
166 | 10/21/05 | LM19 | 4112539 | 337753 gravel in opposite bank, a lot less
gravel in bed load.
167 | 10/21/05 | LM20 | 4112640 | 337826 Small gravel bar
168 | 10/21/05 | LM21 | 4112662 | 337820 | 'easured section including blue-
gray clay, see pic / section
169 | 10/21/05 | LM22 | 4112800 | 337881 | Cravelbars before and between
riprap flood control structures
170 | 10/21/05 | LM23 | 4113088 | 338021 | Blue-gray mud in creek, standing
on sand next to field drainage ditch
171 | 10/21/05 | LM24 | 4113123 | 337997 Small gravel / sand bar
Small gravel / sand bar / Fe oxide
172 | 10/21/05 | LM25 | 4113157 | 337974 | deposits, several deep pools in this
stretch of creek
174 | 10/21/05 | LM27 | 4113546 | 337006 | Blue-gray clay in bank, see pic/
section
Very little gravel after deep pools,
175 | 10/21/05 | LM28 | 4113803 | 338183 | now mostly sand bars and sand in
bed load
Creek very deep, and snaggy due
176 | 10/21/05 | LM29 | 4108148 | 336758 | to beaver dams and downed trees

from LM28 to low water bridge
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Little Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label Notes concerning waypoint
Northing | Easting
27 | 7/13/04 | LM29 | 4109477 | 341383 | Sandy stream bed, shoaling behind
dead fall / banks clay
28 | 7/13/04 | LM30 | 4109516 | 34142g | Small gravel bar, cemented grains
with Fe-Manganese? / clay banks
29 | 7/13/04 | LM31 | 4109589 | 341441 Pebble lens (picture)
30 | 7/13/04 | LM32 | 4109810 | 341421 | S Pebble banding pictures of upper
continental
31 | 7/13/04 | LM33 | 4109868 | 341429 Pebble lens (picture)
32 | 7/13/04 | LM34 | 4109969 | 341438 Pebble lense(17'L, 1'Max H)
33 | 7/13/04 | LM35 | 4110092 | 341459 Pebble lens (19'L, ?H)
34 | 7/13/04 | LM36 | 4110342 | 341413 | Gravellags exposed on both sides
of the creek, <1' thick
Gravel appears to have coarsened
35 | 7/13/04 | LM37 | 4110982 | 341293 | to cobble size, lags are frequent but
appear discontinuous
36 | 7/13/04 | LM38 | 4111018 | 341303 Coarse sand bars and gravel lags in
stream bed
37 | 7/13/04 | LM39 | 4111254 | 341038 Coarse gravel bar
38 | 7/13/04 | LM40 | 4111291 | 340995 NS diversion ditch???
41 | 7/13/04 | LM43 | 4111885 | 340966 | Ot Of debris in water causing
pooling >4
42 | 7/13/04 | LM44 | 4112139 | 340997 Fine grained sand
Large cut bank w/ white silty sand,
43 | 7/113/04 | LM45 | 4112287 | 341022 | CutPank mostly composed of clay,
weakly Fe cemented sand "flag
stones" in creek bed
44 | 7/13/04 | LM46 | 4113251 | 340959 WB 1.5
45 | 7/13/04 | LM47 | 4113295 | 340911 Lower Cont. Deposit
46 | 7/13/04 | LMas | 4113482 | 340857 Lower Cont. Deposit thickened to ~3'
above stream level
47 | 7/13/04 | LM49 | 4113581 | 340828 Seep (317us / 15.7 C)
48 | 7113/04 | LM50 | 4113677 | 340825 | € cemented material no longer
present in stream bed
49 | 7/13/04 | LM51 | 4113832 | 340801 | isual contactof LG/UC ~1"above
stream level
50 | 7/13/04 | LM52 | 4114034 | 340637 (131us / 16.6C)
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Little Bayou Creek Field Notes used in Site Maps

Waypoint (UTM)

ID Date | Label Notes concerning waypoint
Northing | Easting
51| 7/13/04 | LM53 | 4114126 | 340597 (149us / 15.8C)
53 | 7/13/04 | LM55 | 4114218 | 340549 Last visual west bank seep
54 | 7/13/04 | LM56 | 4114261 | 340528 | AAShPond Seeﬂ’;gsé)ba”k (1110us /
Ash pond seep, east bank (1314us /
55| 7/13/04 | LM57 | 4114279 | 340519 16.4 C) / west bank seep (250us /
18C)
LC reappears on east bank, east
56 | 7/13/04 | LM58 | 4114565 | 340376 bank boil (325us / 16.2C)
57 | 7/13/04 | LM59 | 4114564 | 340362 East bank seep (328us / 16.4C)
58 | 7/13/04 | LM60 | 4114567 | 340354 East bank seep (327us / 16.3C)
59 | 7/13/04 | LM61 | 4114580 | 340347 West bank seep (186us / 16.6C)
60 | 7/13/04 | LM62 | 4114774 | 340237 LC crops out on both banks
61| 7/13/04 | LM63 | 4115076 | 340204 Confluence of Bayou / Little Bayou
Gravel deposit in cut bank, showing
some preferred clast orientation
69 | 8/17/04 | LM71 | 4114874 | 340224 | (Strike long axis 90-130; dip 350-40),
Gross upward fining sequence
evident in "cycles", clast up to 4.5"
long axis, chert gravel
(near LM62) thinner gray soil layer
70 | 8/17/04 | LM76 | 4114821 | 340225 | thanLM71, similar leach horizon,
can't see contact w/ gravel due to
erosion
Gravel deposit @~ the same height
71| 8/17/04 | LM77 | 4114771 | 340243 | as LM71, covered by soil and silt, ~

8' above stream level

232




Little Bayou Creek Field Notes used in Site Maps

Date

Label

Waypoint (UTM)

Northing

Easting

Notes concerning waypoint

72

8/17/04

LM78

4114768

340278

Chert gravel deposit, similar size
range to other deposits, ~ 5-6' above
stream stage, Long axis orientation,
Strike 90, 30-50, 45, 10, 52, 310; Dip

29, Upward fining sequence w/
irregular but sharp contact w/
overlying silts

73

8/17/04

LM79

4114645

340323

Gravel layer, scoured upper contact
~5' above stream stage, upward
fining sequence, w/ sharp irregular
upper contact w/ overlying silts, clast
orientation strike: 90,100,30-
50,45,10,52,310; dip: 29 (modern
stream strike 329), this gravel layer
seems to be supporting the modern
stream terrace, defining a fairly
consistent break in slope

82

8/18/04

LM88

4113262

340948

Gray clay above gravel?

83

6/8/05

LMO1

4113241

340964

Dark gray clay washing into creek
(from ash pond?)

84

6/8/05

LMO02

4113262

340963

Areas appear to contain organic
material, but appears modern

85

6/8/05

LMO3

4113381

340879

Sampled

86

6/8/05

LMO4

4113391

340879

Sampled / hand augered / photo

87

6/8/05

LMO5

4114870

340231

Attempted sampling location on LBC
near confluence. (Pit 3X5X4'), 2
hand auger samples taken. 1 at

contact ~ 15" into back of pit and 1
~5" deep in contact 20" below
contact
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APPENDIX E
Grain-size distribution curves from

Optically Stimulated Luminescence sample preparation.
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